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Comparative analysis and use of different Celltick 
Version 

Abhay Kumar Trivedi 
 
Abstract- In this paper, difference between the Celltick Versions - 3.1.14.3.1, 3.1.14.2.6 and 3.1.15.1 are being explained. Only 
Functional Differences are covered in this paper. Through this paper, differences between the different version of Celltick is being 
tried to showcase such that the decision while selecting the correct version would be more helpful using this paper.  
 
Index Terms- CI, LAC, SMSDD, CNTI, IMEI, HSID, CBDD, OTA, SMS, CAR, LANG, LOC, TIME, HS 
 

1 Introduction 
 
Celltick is a private firm that provide the guidelines for making the interactive User MMI(Man to Machine Interface). Using the 
provided guidelines, many SIM vendor company generate the dynamic interaction with the user. A user can activate the Celltick 
application using the two mechanisms: 
1. Using Celltick Activate Menu which is provide in SIM toolkit Application. 
2. Using OTA server - via sending the activation packet  
 
Using the Celltick application, many SIM vendor can populate the mass information into the millions of user's handset. This 
application can also be utilize to broadcast the some natural causes information like Earthquake Information, Flood Information etc. 
Celltick has been provide the different features in different Celltick versions. So, it is very important for the SIM vendor to decide 
which celltick version should be used.  
 

2  Functional Differences 
 
The following functionalities are added into the Celltick version 3.1.14.3.1 in contrast with Celltick version 3.1.14.2.6: 
 
In Celltick 3.1.14.3.1 version, “CI and LAC” will be appended for all the outgoing SMSDD from client to the server. Thus, making 
the outgoing SMSDD a “Multiple Command” SMSDD. 
 
In Celltick 3.1.14.3.1 version, a counter functionality has been implemented by Celltick to count the 
IMEI requests sent to the server. This is maintained by a tag “CNTI” appended to the outgoing IMEI requests and value of this 
counter can be maximum 255. 
 
In Celltick 3.1.14.3.1, IMEI request reply mechanism has been added. Previously, if the IMEI request reply fails due to any proactive 
command being executed currently, the IMEI request reply is not sent to the server. In this version, if the IMEI request reply fails, 
Celltick will try to send the IMEI request reply after some duration or before the next carousal wake up. 
 
In Celltick 3.1.14.3.1, “HSID” tag will also be added for all the outgoing IMEI requests along with “IMEI” tag. 
 
In Celltick 3.1.14.3.1, Automatic activation does not depend on arrival of CBDD which means if the automatic activation counter has 
been expired and IMEI has been changed, the IMEI request will be sent to the server. Unlike the previous version, in which a CBDD 
was also necessary for the automatic activation. 
 
The following functionalities are added into the Celltick version 3.1.15.1 in contrast with Celltick version 3.1.14.3.1: 
 

In Celltick version 3.1.15.1 includes several new capabilities that influence the way user experience the service. Following are 
the specific new capabilities: 
 Sticky Messages 

Immediate display  Single 
Display 

 End of call display 
 Display modes combinations 
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In this version, the application has up to seven optional menus (which are Admin Menus) on the application main menu, which can 
be updated by OTA (Celltick server). 
 
As of this version, there is an option to display a set of messages when the application is not under broadcast reception. This set of 
messages is called static messages and they can be updated over the air via SMS. 
 
A functionality named “Remote Control of Display Frequency” has been added. In this functionality, the Celltick server can send 
now a dedicate command via Cell Broadcast to a segmented group of users by using the Server Identification mechanism. 
 
In order to support new media formats with good user experience, the application is now able to display up to 5 consecutive free text 
screens, package their content in SMS and send it to the server. The free text label can be changed, so for example the first label can 
be “User Name” and the second will be ”Password”. 
 
In addition to the LAC and CI data sent to the server on a free space basis with every outgoing SMS, as of this version the MCC and 
MNC are included in order to improve identification of location in case of multiple networks. 
 
When the user clicks on a context menu that is marked to receive a click confirmation, the application displays the confirmation text 
on the screen and asks for the user’s approval. For example: You clicked <BUY COUPON>. Click OK to continue. 
When the user confirms by clicking OK, the action is processed. 
 
Registration retry mechanism has been added in the version. In order to support the India regulation for activating a new SIM in their 
network (a process that can take up to a few days), we currently support an enhanced registration mechanism of new users entering 
our service. 
 
In this version, the application is sending the Server with the full IMEI value, meaning 15 digits. However, since the IMEI is used to 
identify the device model, a new IMEI will be considered as  
‘new’ only if the TAC changed, and if the TAC is the same and the change is only in the digits 9 to  
16, this will be considered as same IMEI as before. 
 
In this version, when the application sends an IMEI SMS to the server. It adds the information according to the order listed below, 
until it exceeds the full capacity of a single SMS. The priority of adding information is updated in the following order:  

LOC - location information  
HSID - IMEI data  
CNTI - number of successful sent IMEI SMS 
CAR - the max records in EF SMS file and the Live Carousel messages size.  
LANG - current HS language  
TIME – current HS date/time. 

           If the application cannot get this info from the HS, this TAG shall not be include in the SMS 
 
 

 
3  Conclusion 

 
With this functional based differences between the different versions of Celltick are being explained. Thus the people confused 
between choosing the right version as per their need, for them this paper would surely be helpful in choosing the right version. 
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Dyeing of Cotton Fabric by Using Different Technique 
with Azoic Color & Their Comparative study 

Lefayet Sultan Lipol 
 
Abstract- There are lots of important topics in the subject textile 
technology to study on. And the project work is perhaps the most 
liberal & formal way to have a detailed study on these topics. 
Here we choose topic Study of Dyeing of Cotton Fabrics by 
Using Different Technique with Azoic Colors & Their 
Comparative Study. To carry out the entire project we select our 
college [Now Bangladesh University of Textiles] laboratory 
since all necessary arrangements are available here. We did not 
adopt the conventional way to carry out experiments; rather we 
used a conventional & standard method in this project. 
 
Index Terms- Naphtholation, Diazotization & Coupling. 
 

I. INTENTION BEHIND THIS PROJECT 
e had certain objectives to carry out this project work. 
These are pointed out here. 

a) The world consumption of azoic components in textile 
dyeing fell from 35*105 ton per annum to 22*103 and till 
then decline. Some positive research may again lead to use 
of this versatile dyestuff. There are not a number of research 
papers that focus this topic. Thus our first intention is to 
investigate the different method & their comparative study.  

b) We tried to maintain a standard method here. So, the result 
can be well used by the interested azoic dye user. 

c) The azoic colors are no longer being used exclusively. The 
paper may bring interest to users. 

d) The azoic dyes comprise a major parts of pigment dyes, vat 
dyes. They are also being used in producing metal complex 
dyes. Though these classes of dyes are being banned in 
many countries, their use in the mentioning dyes is getting 
more interest day by day. Therefore, obviously this topic is a 
usable one. 
 

II. INTRODUCTION 
       The dyes belonging to the azoic class are not “ready made” 
dyes but are formed in the fibre substance by the dyer or printer 
from two components usually referred to as naphthols and based 
or as azoic coupling components and azoic Diaz components 
respectively. The colored substance formed from these 
essentially colorless compounds is insoluble in water and 
therefore the washing fastness of the shades produced is 
excellent. However, since the insoluble dye is formed in the fibre 
substance from water-soluble components and since the 
application is carried out in an aqueous medium, the two 
compounds combine in the fibre surface and partly suspend in 
the application bath. This surface deposition of the pigment leads 
to poor rubbing fastness i.e. when the dyed material is rubbed 

against any surface some of the pigment is removed from the 
material by the rubbing surface. 
       The pigment thus formed contains an azo group and hence it 
is called “azoic pigment”. During the formation of the pigment 
diazotization reaction is use for which ice is required and 
therefore these pigments are also called “ice color”. 
       In theory any azoic coupling component can be combined 
with any diazotized base so that with 30 different naphthols and 
50 bases, there are 1500 possible combinations. However in 
practice all these are not used. This is due to the fact that 
amongst these 1500 combinations, many of the shades repeat. 
Some are “dirty” shades and some do not possess adequate 
fastness properties. 
 

III. MATERIAL & METHODS 
MATERIAL: 
Fabric used: Cotton woven fabric. 
Fabric type: Cotton fabric. 
Pretreatment: Scoured, Bleached & Mercerized. 
Source: College Lab. 
 
Naphthol used: 
o Naphthol Bs 
o Naphthol ANL 
Base used: 
a) Fast Red Rc 
b) Fast Red Gc 
c) Fast Garnet Gc. 
Chemicals used: 
I. Hydrochloric acid 

II. Formaldehyde 
III. Caustic soda 
IV. Levelling agent 
Equipment used: 
1. Dyeing pan 
2. Steel Bowl & Mug 
3. Beaker 
4. Burette 
5. Pipette 
6. Thermometer 
7. Stirring rod 
8. Paper 
9. Funnel 
10. Tripod 
11. Burner 
12. Grey scale: to know wash & rubbing fastness [Rating: 1 to 

5, where 1 is poor and 5 is excellent]. 
 
 

W 
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METHODS: 
Naphtholization: 
• Cold dissolving method 
• Hot dissolving method 

Here we applied two types of method: 
o First Naphtholization then Diazotization (N/D) 
o First Diazotization then Naphtholization (D/N) 

Process description: 
It has been mentioned earlier that the azoic dyeing process 
comprises of two operations- naphtholation & coupling. For our 
convenience, we divided our operations in the steps: 
In case of first Naphtholation, we follow: 
Naphthol dissolution 
 
Naphtholation 
 
Diazotization 
 
Coupling 
 
Washing off. 
 
In case of first Diazotization, we follow: 
Diazotization 
 
Naphthol dissolution 
 
Naphtholation 
 
Coupling 
 
Washing off 
Recipe for Naphthols used:  
For cold dissolving method 
Naphthol AS       : 3% owf 
Caustic soda        : 1 ml/gm 
Wetting agent      : 10 ml/l 
M:L                        : 1:50 
Time                      : 30 mins. 
 
Naphthol ANL    : 3% owf 
Caustic soda         : 1 ml/gm 
Wetting agent       : 10 ml/l 
M: L                         : 1:50 
Time                       : 30 mins. 
 
For hot dissolving method 
Recipe for Naphthol of per Kg. 
Wetting Agent/TR oil     = 3-5 g/l 
Caustic soda                      = 0.75 liter 
Boiling water                     = 10 liter 
Formaldehyde                   = 1 liter 
NaCl                                    = 15 g/l 
M:L                                      = 1:20 
Temp                                  = 90  
Time                                   = 20 min. 
 
Recipe for base color: 
Base (Fast Red Rc)          :3% owf 

Water                               : 50 ml 
Acetic acid                      : 1 ml/l 
HCl                                  : 12 ml/l 
M:L                                  : 1:20 
Temp                               : 8  
Time                                : 20 mins 

                                   : 5 
 
Base (Fast Red Gc)          :3% owf 
Water                               : 50 ml 
Acetic acid                      : 1 ml/l 
HCl                                  : 12 ml/l 
M: L                                  : 1:20 
Temp                               : 8  
Time                                : 20 mins 

                                    : 5 
Base (Fast Garnet Gc)    :3% owf 
Water                               : 50 ml 
Acetic acid                      : 1 ml/l 
HCl                                  : 12 ml/l 
M: L                                  : 1:20 
Temp                               : 8  
Time                                : 20 mins 

                                     : 5 
 
Calculation: 
For g/l = Recipe amount (g/l)* Total liquor (c.c.)/ 1000*Stock 
Solution% 
For % = Recipe amount* Total Liqour 
 
Washing off:  
       There remain a risk of insoluble pigment becoming formed 
in the liquor during coupling and being deposited on the surface 
of the fibre, thereby causing poor rubbing fastness. This always 
happens to a greater or less extent and is more pronounced in 
heavy shades. Cotton yarns dyed with azoic colors are very often 
used for effect threads and lack of rubbing fastness can cause 
staining on adjacent areas during scouring, bleaching or other 
finishing operations. Discolorations caused in this manner can be 
extremely difficult to remove. All azoic dyeing are therefore, as a 
final operation, washed well with soap or some synthetic 
dispersing agent in a machine giving adequate agitation or 
squeezing to dislodge the adhering partials. Liquor contains 2 lb 
of soap, or 2 pints of Lissapol N, or 10 oz of Lissapol D paste, 
with 2 lb of soda ash is effective.  
For Naphtholation in cold dissolving method. The sequence as 
below: 
Naphthol is pasted with wetting agent 
 
Caustic soda added to it 
 
Clear solution prepare with cold water 
 
Caustic soda is again added for complete dissolution 
 
For Naphtholation in hot dissolving method, the sequence as 
below: 
Naphthol is pasted with wetting agent 
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Caustic soda added to it 
 
Clear solution prepare with hot water 
 
Caustic soda is again added for complete dissolution 
 
For Diazotization, we follow the ways: 
Base is added to water 
 
HCl is added to it along the water 
 
Temperature is maintained around 8  
 
Water is added to the liquor 300 ml 
 
Acetic acid is added to maintain the   
       
The bath is kept for 15 mins. 
 
For Coupling, the sequence is as follows:  
The diazonium salt is prepared while the Naphtholation is 
proceeding 
 
The common salt is dissolved in 100 ml water 
 
The Naphtholated fabric is added to the solution 
 
This is now added to the diazotization base solution 
 
The temperature is kept in 8-12  
 
30 mins allowed for coupling       
 

IV. COMPARISON OF RESULTS BETWEEN TWO 
METHODS 

       From the dyed sample it is clear that that the shades found in 
N/D method is deeper & brighter than the shades found in D/N 
method. 
REASON: 
        Factor: The medium required for coupling is acidic 
( range 4 to 6). Naphtholation medium is alkaline & 
diazotization medium is acidic. So in N/D method the coupling 
occurred in acidic medium. So actual depth & accuracy of color 
is obtained. On the other hand in D/N method the coupling 
occurred in alkaline medium. For this reason the actual coupling 
condition is not maintained. So the shades are duller & lighter. 
 
 

V. GRAPHICAL PRESENTATION OF FASTNESS 

 
 

 
 

COMMENTS: 
       Fastness is an important criteria to assess the quality of a 
color. From the above test & results we can evaluate that- 
       The wash fastness of color developed by N/D method is 
better than fastness of color developed by D/N method & the 
overall wash fastness of azoic color is good. 
       The rubbing fastness of color developed by N/D method is 
better than fastness of color developed by D/N method. The 
fastness of dry rubbing is always better than the wet rubbing & 
the overall rubbing fastness of azoic color is not so good.  
 

VI. CONCLUSION 
       Azoic color is now used to a limited extent. But thesis work 
onto azoic dye is still going on. We have carried out a part of this 
vast thesis work. There may be many outcomes. Any result may 
possible which depends upon the accuracy of experiment. We 
have tried our best to find out the almost accurate result. There 
were many no of obstacles. But our supervising teacher Kawser 
Parveen Chowdhury has provide us the maximum support & has 
helped us in every steps to keep us in good touch in every 
moment. 
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Recall/Delete SMS: A Facility in SIM to Recall/Delete 
Sent Messages 

Prem Kumar 
 

Syscom Corporation Ltd. 
 
 
    
Abstract- What happens, if we mistakenly send an SMS [Short Message Service] to a person to whom it was not meant to be?  
Can we Recall/Delete message before it is read by the receiver?  
 
Currently, we do not have a provision in SIM [Subscriber Identity Module] by which we can Recall/Delete the sent message before it 
is read by the receiver. This Paper talks about a facility to be provided in SIM in the form of an Application where a Recall/Delete 
Message facility can be provided to the end user. Through this facility, one can Recall/Delete the message sent to a particular 
recipient, if he/she has not read the message. 
 
The paper is primarily aimed at solving accidental mistakes by users who sent un-intentionally a message to someone whom the 
message was not intended for. Another important usage is for users who mass broadcast messages and accidentally include incorrect 
recipient list. The technology may also save you from those embarrassing moments by erasing those messages you sent the night 
before when drunk! 
 
    Index Term- SMS, SIM, MS, RFU. 

I. INTRODUCTION 
hort Message Service (SMS) is a text messaging service component of Phone, Web, or Mobile communication systems. It uses 
standardized communications protocols to allow fixed line or mobile phone devices to exchange Short Text Messages. 

  
Whenever we send or receive any text message, then technically these text messages gets stored inside the elementary file named as 
EFSMS (Short messages) which has a File Id named 6F3C as defined in [1].  
 
Here is the structure of 6F3C File: 
 

Identifier: '6F3C'   Structure: linear fixed Optional 
              Record length 176 bytes  Update activity low 

                Access Conditions: 
READ : CHV1       

     UPDATE :CHV1       
            INVALIDATE :ADM       

                REHABILITATE :ADM       
Bytes   Description M/O  Length 

1 Status M 1 byte 
2 to 176 Remainder  M  175 bytes 

 
Figure 1: Structure of 6F3C File 

 
In Figure 1: Byte 1 contains the Status Byte and Byte 2 to 176 contains the data part of SMS named as d.  

S 
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II. DESCRIPTION OF STATUS BYTE 

 
The first byte of SMS file is Status Byte. This byte tells about the status of the SIM messages i.e. whether the message is 
deleted/unread/saved or read. 
 
Structure of status byte is as follows: 
 
B8 B7 B6  B5 B4 B3 B2 B1 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Structure of Status Byte 
 

As we can notice from Figure 2, that if the Status Byte is found to be 0x01 [0000 0001] then it is implicit that the Message is received 
by MS [Mobile Station] from network and is in UNREAD state. In this case, we do have the provision to recall/delete the message, as 
the user has still not read the message landed in his/her inbox.  
 
But if the status byte is found to be 0x03 [0000 0011] then it means that the Message is received by MS from Network and is in 
READ STATE. In this case, we do not have the provision for a recall/delete of the message, as the user has already read the message 
and thus there is no pint of the recall/delete of this message. 
 

III. CURRENT SCENRAIO 

 
Currently, we do not have a provision in SIM cards by which we can recall/delete the sent message before it is read by the receiver.  
So if we create an application on SIM card which makes use of the Status Byte explained in Figure 2, then we can facilitate a feature 
of Recall/Delete Message if the recipient has not read the message.  

IV. PROPOSED SOLUTION  

 
In this section, one can find the proposed solution to Recall/Delete a message.  
 
The technology involves development of an application on SIM card that can send a "Recall/Delete Request" message to the receiver's 
mobile phone, requesting Recall/Deletion of a particular SMS. 
 
On receiving the Recall/Delete Request, the application will read the status byte of 6F3C file. If the value of status byte is 0x03 [0000 
0011], then it is implicit that “Message is received by MS from Network and message is UNREAD”.As soon as the application 
finds that the message is UNREAD by the recipient. It will set the status byte to 0x01 [0000 0001] on recipients SIM. 
 

Note: It is mandatory to have this application residing on SIM cards of both the sender and the recipient for successful run of the 
application  
  

Message received by MS from network; message read  

0 

x 

0 

0 

1 

1 

0 

x 

0 

1 

0 

1 

0 

1 

1 

1 

1 

1 

Message received by MS from network; message to be read
  
MS originating Message; message sent to the network 

Used Space 

Free Space 

MS originating Message; message to be sent 

RFU [Reserved for future Use] 
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V. APPLICATION FLOW  
 
 

1. Sender sends a message to Receiver/Recipient Accidently. 
 

        
 
 

 
 

 

 
 
 

 
2. An Immediate Recall/Delete Message is sent by sender before it gets read by the Receiver/Recipient. 

 

   
 
 
 

 
 
 

 
 
 

 
  

SMS Sent Accidentally 

 

 
Sender 

 
Receiver 

Recall/Delete Message Sent 

 

 
Sender 

 
Receiver 
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Recall/Delete Message 
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Recall/Delete Message 
Failed 

 
Sender 

 

Status byte of that particular 
record set to 0x01 [0000 0001]  

From  
0x03 [0000 0011] 

Delete the Remainder 
Bytes 2 to 176 

Send 
Successful 

Notification  

Send 
Un-Successful 
Notification  

SIM Application Checks the Mobile Number from which 
Recall/Delete Request is received 
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VI. CONCLUSION 
 
The above proposed Solution can be implemented effectively on all SIM cards and will serve the following benefits: 
 

1. To unleash the benefits to millions of customers as every SIM can be bundled with this small application removing the 
dependency on type of Mobile phones used.  

 
2. It will be possible to use this feature on any mobile irrespective of make, design or features which it carries, simply because 

the application will reside in SIM Memory. Thus one will not require having a specific mobile which supports this feature. 
 
The idea proposed will give power to the hands of the end user. Also such features if bundled with SIM cards can generate big 
revenue to Telecom operators as well as bringing delight to end customers. 
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The Correlation between Blood Pressure and Cluster 
Differentiation-40 Ligand (CD40l) Level 

Haerani Rasyid, St. Rabiul Zatalia R, Syakib Bakri, Hasyim Kasim, Melda Tessy, Dina Nilasari 
 

Nephrology-Hypertension Division, Department of Internal Medicine Hasanuddin University  
 DR. Wahidin Sudirohusodo Hospital, Makassar, South Sulawesi, Indonesia 

 
Abstract- Background : There is correlation between 
inflammation and hypertension. The vascular inflammation 
associated with hypertension could be the link between high 
blood pressure levels and the atherosclerotic process, which is 
the principal origin of cardiovascular disease. Cluster 
differentiation-40 ligand (CD40L) may serve as the link between 
the processes of thrombosis and inflammation. Recent trial has 
demonstrated that CD40-CD40L is critical in the pathogenesis of 
atherosclerosis.The roles of CD40L implicate it as a end-stage 
mediator of endothelial dysfunction among patients with 
cardiovascular disease, which is indicate CD40-CD40L system is 
important marker for inflammation activation and thrombosis 
consequence in hypertensive subjects. 
       Aim : Determined the correlation between blood pressure 
and CD40L level.  
       Methods : This study is observational research with cross 
sectional design in 30-60 years subjects. Subjects who met 
inclusion criteria, perform CD40L level examination. This study 
was conducted at internal medicine clinic Dr. Wahidin 
Sudirohusodo and Labuang Baji hospital Makassar from 
Desember 2011 until Februari 2012. 
       Results : From study period, 80 subjects met inclusion 
criteria, 38 men (47.5%) and 42 women (52.5%) with mean age 
50±7 years. Mean SBP 141±25 mmHg, mean DBP 89±12 
mmHg, and mean CD40L level 8,451±3,731 pg/mL. Correlation 
analysis between hypertension and CD40L level showed mean 
CD40L significantly lower in hypertensive group compared with 
non-hypertensive group (7,442.07 pg/mL vs 9,459.93 pg/mL, 
p<0.05). Correlation analysis between SBP and DBP with 
CD40L level showed negative correlation (p<0.01 and p<0.001, 
respectively).  
       Conclusión: There is negative correlation between blood 
pressure and CD40L level. 
 
Index Terms- Blood pressure, CD40L, Hypertension. 
 

I. INTRODUCTION 
ypertension is blood pressure level where the risk of 
cardiovascular incidence in population  will increase, and/or 

blood pressure level where medication significantly decreased 
cardiovascular morbidity and mortality. 1 The Seventh Report of 
the Joint National Committee classified hypertension as systolic 
blood pressure (SBP) ≥140 mmHg or diastolic blood pressure 
(DBP) ≥90 mmHg or taking antihypertensive medication.2 
       Hypertension is major health problem because the highest 
prevalence of hypertension and became major risk factor for 

cardio-renal-cerebrovascular disease. In Indonesia, prevalence of 
hypertension on 2007 is 31.7%.3 As the population ages, the 
prevalence of hypertension will increase even further unless 
broad and effective preventive measures are implemented. 
Recent data from the Framingham Heart Study suggest that 
individuals who are normotensive at age 55 have a 90 percent 
lifetime risk for developing hypertension.2 
       There is a correlation between hypertension and 
inflammation. Large scale population study already showed 
increased risk of cardiovascular and cerebrovascular 
morbidity/mortality  and renal failure in hypertensive patients, 
even in prehypertensive population.4 High blood pressure levels 
are associated with increases in circulating levels of 
inflammation markers which can reflect vascular inflammatory 
processes, suggesting that hypertension is a low-grade 
inflammatory process. The vascular inflammation associated 
with hypertension could be the link between high blood pressure 
levels and the atherosclerotic process, which is the principal 
origin of cardiovascular disease.5  
Oxidative stress, inflammation and endothelial dysfunction are 
important factor in development and progression of 
atherosclerosis.5 Inflammation contribute in endothelial 
dysfunction process, in otherwise endothelial dysfunction will 
lead to inflammation proccess.6  Platelet also have a major role in 
inflammation and atherosclerosis process. A range of molecules, 
present on the platelet surface and/or stored in platelet granules, 
contributes to the cross-talk of platelets with other inflammatory 
cells during the vascular inflammation involved in the 
development and progression of atherosclerosis. Activated 
platelet in circulation also have linked in thrombosis.7,8 
Thrombosis become the leading cause of acute complication of 
atherosclerosis.9  The atherosclerotic and thrombotic processes 
appear to be interdependent and may be integrated under the term 
atherothrombosis.10 
       Soluble cluster differentiation-40 (CD40) is cryptic in 
unstimulated platelets but is rapidly presented to the platelet 
surface after platelet stimulation. More than 95% of the 
circulating CD40 exists in platelets. Platelets express CD40 
ligand (CD40L) on activation, which induces pro inflammatory 
changes in endothelial cells via endothelial CD40. Platelet 
CD40L may serve as the link between the processes of 
thrombosis, inflammation and atherosclerosis. Recent work has 
demonstrated that CD40-CD40L signaling is critical in the 
pathogenesis of atherosclerosis, as well as in thrombus formation 
and platelet aggregation.11,12,13 Role of soluble CD40L 
(sCD40L)in hypertension pathohysiology and its linked between 
target organ damage not already know. This study aim is to 

H 
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determine the correlation between blood pressure and CD40L 
level.  
 

II. METHODS 
       This study is an observational research with cross-sectional 
design. The study was conducted at Internal Medicine Clinic Dr. 
Wahidin Sudirohusodo and Labuang Baji Hospital Makassar 
from Desember 2011 until Februari 2012. Population are all 
patients who conduct periodic checks up at Internal Medicine 
Outpatient Clinic Dr. Wahidin Sudirohusodo and Labuang Baji 
hospital Makassar. Research sample are population who met 
inclusion criteria, where the inclusion criteria are aged 30-60 
years old, non-hypertensive and hypertensive patients (according 
to JNC 7 criteria, that never, taking or stop anti-hypertensive 
medication for 1 months), non diabetes and no impaired renal 
function, not consuming NSAIDs, BMI < 23 kg/m2  and willing 
to participate the study. 
       Blood pressure was measured with sphygmanometer. 
Measurements were performed in a sitting position with right 
arm placed on the table. Korotkoff sounds 1 rated as SBP and 
Korotkoff 5 as DBP. Blood pressure was measured 3 times, the 
first measurements were excluded, the average of 2 times last 
measurement of blood pressure is taken as the value of the 
subject. Non-hypertensive group are normotension (SBP <120 
mmHg or DBP <80 mmHg) and prehypertension (SBP ≥ 120-

139 mmHg or DBP 80-89 mmHg).  Hypertensive group are first 
degrees hypertension (SBP ≥ 140-159 mmHg or DBP ≥ 90-99 
mmHg) and second degrees hypertension (SBP ≥ 160 or DBP ≥ 
100 mmHg). 
       Sampling was done by consecutive sampling until the 
desired number of samples is reached. A blood sample taken as 
many as 10 ml. Taken in the fossa cubiti area and send to the 
Prodia Laboratory Clinic. CD40L levels is CD40L levels in 
blood serum samples were measured with quantitative techniques 
Sandwich Enzyme Immunoassay and the reaction is read using 
530 reader that is expressed in pg/mL.  (Standard Interval 62.5 - 
4,000 pg/mL, expected values: undetectable – 11,451 pg/mL).  
       The data obtained were analyzed by computer using the 
program Statistical Package for Social Science (SPSS) with 
Independent t test, Pearson correlation test dan Anova test the t 
test. Significant test if p<0.05. 
 

III. RESULTS 
       From study period, 80 subjects are include in the study (38 
men (47.5%)) with mean of age is 50±7 of age. Mean SBP 
141±25 mmHg and mean DBP 89±12 mmHg. Mean sCD40L 
level  8,451±3,731 pg/mL. Variable characteristic are reported in 
Table 1. 
 

 
Table 1. Variable Characteristic 

 
 n Min Max Mean  SD 
SBP (mmHg) 80 110 220 141.08 25.196 
DBP (mmHg) 80 70 133 88.71 12.018 
sCD40L Level (pg/mL) 80 316 15,877 8,451.00 3,731.260 

 
 
 
       Correlation analysis between hypertension group and sCD40L level showed significant correlation between blood pressure with 
sCD40L level (p<0.05), where mean sCD40L level significantly low in hypertensive group than non-hypertensive group (7,442.07 
pg/mL vs 9,459.93 pg/mL). (Table 2). 
 

Table 2. Correlation between blood presuure and sCD40L level 
 

Group n Mean (pg/mL) SD (pg/mL) p* 

Non-hypertensive 40 9,459.93 3,193.154 
0.015 Hypertensive 40 7,442.07 3,989.646 

            SD: Standard deviation, *Independent t test. 
 
       Correlation analysis between SBP and DBP with sCD40L level showed significant negative correlation (p<0.01 and p<0.001, 
Pearson’s correlation test),  where SBP and DBP significantly higher in the lowest sCD40L level (r = -0.508 and r = -0.569) (figure 1).  

Min :  Minimum, Max : Maximum, SD: Standard Deviation, SBP : Systolic Blood Pressure, DBP : Diastolic 
Blood Pressure 
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Figure 1. Correlation between SBP and DBP with sCD40L Level 

 

IV. DISCUSSION 
       There is growing evidence about the association between 
hypertension and inflammation. Inflammation takes part in the 
hypertension-induced atherosclerosis. However, recent reports 
suggest that there is chronic low grade inflammation, which 
predicts future generation of hypertension in otherwise healthy 
populations. CD40/CD40L signaling system amplifies the 
endothelial cell responses to inflammation  and contributes to 
progression of atherosclerosis. Levels of sCD40L seem to be a 
new predictor for future cardiovascular events in patients with 
high-risk atherosclerotic lesions.14 The platelet-mediated 
prothrombotic and hypercoagulable state in essential 
hypertension may contribute to the increased risk and severity of 
target organ damage and atherosclerotic complications. In this 
context, sCD40L could be a potential molecular link between 
inflammation, thrombosis and essential hypertension.15 Platelet 
activation and increased sCD40L have been also demonstrated in 
hypertensive patients.16 
       Some study showed correlation between blood pressure 
increments with sCD40L level. Yan et al17 analyzed the 
expression of CD40 and CD40L on platelet in 20 normal controls 
and 150 patients with essential hypertension. Patients with 
essential hypertension showed a significant increase of CD40 
(67.1F9.6 Mean Fluorescence Intensity, MFI) and CD40L 
(15.3F5.0 MFI) co-expression on platelets as well as sCD40L 
levels (12.8F3.9 ng/ml ) compared with controls (p< 0.0001). We 
found that CRP levels related to CD40–CD40L system. We also 
observed a slight correlation between sCD40L level and blood 
pressure. During 3 months follow-up, patients with enhanced 
levels of sCD40L (N15 ng/ml) indicated a tough control of blood 
pressure. This study suggests that hypertension is in part an 
inflammatory disorder. 
       Using a cross-sectional approach, Patel et al18 measured 
plasma concentrations of CRP, sCD40L, VEGF, and 
angiopoietins-1 and -2 in 147 patients with hypertension (85 with 
a history of CVD event/s, 62 CVD event-free) and 68 age- and 
sex-matched healthy controls. Concentrations of sCD40L (P = 
0.039), CRP (P < 0.001), angiopoietin-1 (P < 0.001), 
angiopoietin-2 (P = 0.003) and VEGF (P < 0.001) were all 
greater amongst hypertensive patients than in controls. There 

were no significant differences in sCD40L and VEGF 
concentrations between hypertensive individuals with and 
without CVD events. On multiple regression analysis, sCD40L 
was associated with angiopoietin-2 (P = 0.01) and VEGF (P = 
0.007) in hypertensive individuals, but no such associations were 
found within the healthy control group. In patients with 
hypertension, sCD40L was associated with increased circulating 
markers of abnormal angiogenesis (angiopoietin-2, VEGF). The 
interaction between sCD40L and angiogenesis may contribute to 
the pathophysiology of CVD in hypertension. 
       In this study, we found significant negative correlation 
between SBP and DBP with sCD40L level (p<0.01 and 
p<0.001),  where SBP and DBP significantly higher in the lowest 
sCD40L level (r = -0.508 and r = -0.569). Correlation analysis 
between hypertension group and sCD40L level showed 
significant correlation between blood pressure with sCD40L 
level (p<0.05), where mean sCD40L level significantly low in 
hypertensive group than non-hypertensive group (7,442.07 
pg/mL vs 9,459.93 pg/mL). 
       Few study showed similar results. Sonmez et al14 
investigated sCD40L levels in 30 non-obese young hypertensive 
men and 30 matched controls. sCD40L were not different and 
there were no correlations between blood pressure and sCD40L. 
deLemos et al19 investigated plasma levels of sCD40L were 
measured in 2811 subjects from the Dallas Heart Study, a 
multiethnic population-based cross-sectional study. Weak but 
statistically significant associations were observed between 
sCD40L quartiles and hypertension. sCD40L was not associated 
with most atherosclerotic risk factors or with subclinical 
atherosclerosis. These findings suggest that sCD40L will not be 
useful as a tool to screen for the presence of subclinical 
atherosclerosis in the population. Penno et al16 investigated 
several metabolic and vascular correlates of sCD40L levels in 90 
nondiabetic never-treated essential hypertensive men. In newly 
diagnosed hypertensive men, sCD40L levels are inversely related 
to insulin sensitivity, with no correlation with blood pressure, 
other cardiovascular risk factors, or the degree of subclinical 
atherosclerosis. 
       The results of our study not similar with the recent 
hypothesis. These results might indicate lack of any 
inflammatory state in new onset hypertension. Increased sCD40L 
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levels have been associated with enhanced platelet activation in 
various clinical settings. Soluble CD40L has been independently 
associated with an increased risk of coronary and cerebrovascular 
events, performing better as a marker of plaque vulnerability than 
of plaque burden.16 Soluble CD40L was not associated with most 
atherosclerotic risk factors or with subclinical atherosclerosis. 
These results suggest that sCD40L will not be useful as a tool to 
screen for the presence of subclinical atherosclerosis in the 
population.19  
       Yuan et al20 investigated serum levels of CD40 and sCD40L  
in 328 hypertensive patients with varying degrees of organ 
damage. The data revealed that serum levels of CD40 were 
significantly greater in patients with severe, but not mild organ 
damage compared with patients without any organ damage. 
There were no significant differences in serum concentrations of 
sCD40L between patients with no, mild and severe organ 
damage. Their results indicate that upregulation of the CD40 
system in hypertensive patients with certain forms of severe end-
organ damage may contribute to the pro-inflammatory, pro-
atherogenic and prothrombotic milieu in hypertension.  
       The present clinical study suffers from some limitations. 
First is the fact that this outpatient clinic-based study was only 
screening several target organ damage in subjects. Thus, the data 
obtained may not be readily applied to the general population. 
Second, the serum sCD40L levels determined in the present 
study are much higher than standard interval. Although 
differences in the preparation of blood samples, the detection 
techniques used and the age of the patients may have all 
contributed to the apparent discrepancies, a more standardized 
procedure should be validated for the measurement of plasma 
sCD40L concentrations. Third, some subjects used 
antihypertensive treatment is expected to slow down the 
pathophysiological mechanisms responsible for the activation of 
the CD40 ⁄CD40L system. Further multivariate analysis using a 
larger patient population with better patient compliance in terms 
of antihypertensive drug therapy needs to be performed. 
 

V. CONCLUSION 
       From this study we found negative correlation between 
blood pressure and sCD40L level. 
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Abstract- Soft tissue metastasis is rare in carcinoma breast and 
can mimic soft tissue sarcoma. We present a rare case of a young 
lady presenting with forearm swelling. On examination, lump is 
found in the breast. Histopathological examination of breast 
lump revealed invasive ductal carcinoma and similar histology in 
forearm swelling also suggesting carcinoma breast metastasizing 
to forearm. 
 
Index Terms- Breast cancer, soft tissue, metastasis 
 

I. INTRODUCTION 
etastatic (stage IV) breast cancer is defined by tumor 
spread beyond the breast, chest wall, and ipsilateral 

regional lymph nodes. The most common sites for breast cancer 
metastasis include the bone, lung, liver, lymph nodes, chest wall, 
and brain. Soft tissue is not the usual site of distant dissemination 
of breast cancer. The clinical distinction between metastasis to 

soft tissue and primary soft tissue sarcoma is important as 
treatment for both differs. Only a few small series and isolated 
cases of soft tissue metastasis from breast cancer have been 
reported.1, 2 
        We report a rare case of forearm metastasis from breast 
cancer mimicking soft tissue sarcoma. 
 

II. CASE REPORT 
        A 26 year old lady presented with swelling in the right 
forearm of 3 months duration, progressively increasing in size. 
The swelling is not associated with pain but caused restriction of 
movements of fingers. There is no history of systemic symptoms. 
On examination, Performance status: 1, 15x7cm nontender firm 
to hard diffuse swelling is present on flexor aspect of right 
forearm, fixed to underlying muscle. Skin over the swelling is 
stretched , shiny and pinchable (figure 1). 

 

M 
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Figure 1: Swelling on the forearm. Trucut biopsy site is also seen. 

 
       On systemic examination, 4x5cm non tender firm to hard swelling is present in upper outer quadrant of right breast. No palpable 
axillary nodes. Skin over the swelling is normal.  
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       Trucut biopsy from breast lump is suggestive of infiltrating duct cell carcinoma. ER, PR, Her2 neu negative. Trucut biopsy from 
forearm swelling is suggestive of deposits of duct cell carcinoma (figures 2,3and 4). 
 

 
 

Figure 2: scanner view: H & E sections showing linear cores of tissue exhibiting tumor tissue 
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Figure 3: low power view (20X): tumor cells arranged in loosely cohesive clusters and sheets infiltrating fibrocollagenous 
tissue. 
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Figure 4: high power (40X): cells are large, round to polygonal with large vesicular nuclei and nucleoli in some. 
 
       Further workup with CECT chest and bone scan is normal. CT scan arm showed ill defined soft tissue density mass lesion 
measuring 4X6X9cm in the distal end of right forearm involving the flexor compartment muscles, no evidence of bone involvement. 
(figure5) 
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Figure 5: CT scan arm showing ill defined mass in flexor aspect of forearm. 
 
       She is finally diagnosed as stage 4 carcinoma breast, the only 
site of metastasis being forearm muscles. 
       She is started on chemotherapy with doxorubicin and 
cyclophosphomide. She completed one cycle and is doing well. 
 

III. DISCUSSION 
       Breast Cancer metastasis to soft tissue is rare though case 
reports have documented breast cancer dissemination to almost 
every organ in the body. Hormone receptor–positive tumors are 
more likely to spread to bone as the initial site of metastasis; 
hormone receptor–negative and/orHER2+ tumors are more likely 
to recur initially in viscera.3Lobular (as opposed to ductal) 
cancers are more often associated with serosal metastases to the 
pleura and abdomen. Most women with metastatic disease will 
have been initially diagnosed with early-stage breast cancer, 
treated with curative intent, and then experience metastatic 
recurrence. Only about 10% of patients with newly diagnosed 
breast cancer in the United States have metastatic disease at 
presentation; this proportion is far higher in areas where 
screening programs are not available. 
       Plaza JA et al., (2008) had a series of 118 patients with 
metastasis to soft tissue and out of those only 13 cases were of 
metastasis from breast cancer.4 

       The treatment goals in women with advanced breast cancer 
include prolongation of life, control of tumor burden, reduction 
in cancer-related symptoms or complications, and maintenance 
of quality of life and function. Therapy is not generally 
considered curative. Some patients with breast cancer will have 
limited sites of metastatic disease, such as isolated pulmonary 
nodules, isolated contralateral lymph node recurrence, or bone 
lesions. Single-institutional experience from the MD Anderson 
Cancer Center suggests that a fraction of such patients may be 
treated “aggressively” with curative intent, with favorable long-
term results.5 
       The treatment of the primary tumor in the breast in women 
who present with metastatic disease is another area of 
controversy. An analysis of 16,023 patients presenting with stage 
IV disease and an intact primary tumor compared outcomes 
between patients having surgery of the primary tumor to negative 
margins or no surgery. In a multivariate analysis adjusting for 
known prognostic factors, surgery reduced the HR for death to 
0.61 (95% CI = 0.58 to 0.65).6 

       Our patient presented with metastasis to forearm only with 
no evidence of disease elsewhere other than that in primary site. 
Hence she is planned for chemotherapy upfront and surgery to 
primary and local RT according to her response. 
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IV. CONCLUSIONS 
       Soft tissue metastasis from solid tumors should be borne in 
mind when evaluating soft tissue tumors and thorough clinical 
examination is mandatory for accurate diagnosis and treatment. 
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Abstract- Primary diffuse large lymphoma of urinary bladder is a 
rare extra nodal lymphoma with very few reported cases in 
literature. Amongst the reported cases of primary urinary bladder 
lymphoma, low grade lymphoma of MALT is the commonest, 
while amongst the high grade, diffuse large B cell lymphoma is 
the commonest. We report a case of elderly lady presenting with 
pain abdomen and dysuria, which upon investigation diagnosed 
as primary diffuse large B cell lymphoma of urinary bladder. 
 
Index Terms- Bladder lymphoma, diffuse large lymphoma, 
primary bladder lymphoma 
 

I. INTRODUCTION 
rimary malignant lymphoma of bladder is a rare disease, 
accounting for only 0.2% of all cases of extranodal 

lymphoma.1A large proportion of primary lymphomas of the 
bladder are lymphomas of mucosa-associated lymphoid tissue 
(MALT).2 High grade tumors are rarer, making up 20% of the 
reported cases with the most common type being diffuse large B-
cell lymphoma (DLBCL).3 
       High grade tumors need to be distinguished from low grade 
as treatment modalities differ for both subtypes. 

       We report one such rare case of diffuse large B cell 
lymphoma of urinary bladder. 
 

II. CASE REPORT 
       A 72year old lady presented with pain in the lower abdomen 
and pain during passing urine of 2months duration. There was 
h/o intermittent low grade fever and loss of appetite. 
Examination was unremarkable. Urine microscopy showed 
plenty of RBC and few pus cells and urine protein was present. 
Urine culture showed E.coli. She was started on oral antibiotics 
elsewhere suspecting urinary tract infection.  
       As there was no relief of symptoms, an ultrasound abdomen 
was performed which showed bladder thickening with mass. 
CECT abdomen was done which was suggestive of mass lesion 
in the bladder base, neck with perivesicular extension and 
involvement of adjacent uterus, cervix, vagina and few right 
inguinal lymphadenopathy, bilateral hydroureteronephrosis 
secondary to infiltration of the growth in vesicoureteric junction 
and small focal lesion in the upper pole of left kidney with 
extension into adjacent perinephric space (figure 1). 
 

P 
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Figure1: CECT abdomen showing mass lesion in the bladder base, neck with central necrosis and perivesicular extension 
 
       Cystoscopic biopsy was done. HPE showed highly cellular 
tumor with infiltrates consisting of monomorphic population of 
round cells admixed with some small lymphocytes. They contain 
scant to moderate amount of vacuolated cytoplasm and round 

nucleus with dispersed chromatin and small nucleolus (figures 2 
and 3). IHC showed diffuse positivity of CD20 and focal 
positivity of CD3. Features consistent with diffuse large B cell 
lymphoma. 
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Figure 2: Low power view shows diffuse sheets of atypical lymphoid cells with scant amount of cytoplasm admixed with 
histiocytes, plasma cells. 
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Figure 3: High power shows diffuse sheets of atypical lymphoid cells with occassional atypical mitotic figures 
 
       Further investigations were done for metastatic workup. 
CECT chest was normal. Bone marrow aspiration and biopsy 
were normal. Complete blood picture, liver and renal function 
were normal except for anemia with hemoglobin of 10gm/dl. 
       She was finally staged as stage 4 E, B Diffuse large B cell 
Lymphoma. She was started on RCHOP chemotherapy. Re 

evaluation with CECT abdomen after 3 cycles showed complete 
disappearance of bladder mass. When she was due for cycle 4 
she developed massive myocardial infarction. She was revived 
and after recovery she was restarted on chemotherapy without 
doxorubicin. She now due for cycle 6 chemotherapy and is doing 
well. 
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Figure 4: CT abdomen showing bladder wall thickening 
 

 

III. DISCUSSION 
       Malignant lymphoma of the urinary bladder can be classified 
into one of the three different clinical groups as follows 4: 
        (i) Primary lymphoma localized to the bladder; 
        (ii) Lymphoma presenting in the bladder as the first sign of 
disseminated disease (nonlocalized lymphoma); 
        (iii) Recurrent urinary bladder involvement by lymphoma in 
patients with a history of malignant lymphoma (secondary 
lymphoma). 
       The incidence of secondary involvement of the urinary 
bladder in lymphoma is about 13%, 5 whereas primary malignant 
lymphoma of the urinary bladder is an uncommon neoplasm.6It 
accounts for 0.2% of all cases of extra nodal lymphoma in North 
America.1 
       High grade primary bladder lymphoma represents roughly 
20% of the 0.2% of extranodal lymphomas residing in the 
bladder and DLBCL is the most common type.3 
       According to Isaacson7 primary high grade B cell extra nodal 
lymphomas that arise from sites where low grade MALT-type 
lymphomas occur, are themselves MALT lymphomas. There are 
cases in literature that suggest transformation from low grade to 
high grade MALT.8,9However, it is not known what proportion 

of MALT lymphomas of the bladder undergo transformation to 
high grade lymphoma. 
       Since there is no naturally occurring lymphoid tissue in the 
bladder, it is possible that preexisting chronic inflammation can 
induce acquired MALT. Simpson et al10 found that 22% of 
patients had a history of chronic cystitis, but in most cases 
convincing histologic evidence of long-standing inflammation 
was lacking. Ohsawa et al11 noted in his review that 20% of 
patients with primary lymphoma of the urinary bladder had a 
history of chronic cystitis.  Our patient did not have history of 
chronic cystitis but Escherichia coli was isolated from urine 
culture. Escherichia coli infection was found in 3patients in the 
sudy by Jaudah Al-Maghrabi et al.12 
       According to Ohsawa et al, 11 the age of patients at diagnosis 
ranged from 20 to 85 years (median age 64 years), with a striking 
female predominance (male-female ratio, 1–1.8:3). Female 
preponderance might be related to higher incidence of urinary 
tract infection in females. 
       The most common presenting symptoms were hematuria 
followed by dysuria or nocturia. 11Our patient presented with 
lower abdominal pain and dysuria mimicking urinary tract 
infection. 
       Low grade lymphomas confined to bladder are treated with 
TURBT alone or with radiotherapy. 13, 14 Chemotherapy with 
CHOP alone or CHOP with Rituximab has been tried in high 
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grade lymphomas with good response. 15 In view of CD 20 
positivity, our patient was given R CHOP with complete 
resolution of lesions in 3 cycles.  
       According to the available literature so far, bladder 
lymphoma has good prognosis. 16Parton et al 17 reviewed 22 
cases in literature and reported survival rate of 68% at one year 
and 27% at 5years. Gutman et al 18 reported more favourable 
survival rates of 73% at one year and 64% at 5 years. Better 
survival rates quoted by latter might be due to higher number of 
low grade MALT lymphomas in his series and also reflect 
improved treatment modalities in recent times. 
 

IV. CONCLUSIONS 
       Lymphoma should be considered as a possible diagnosis in 
patients presenting with bladder mass. Appropriate therapy 
according to grade and histology gives excellent response and 
good overall survival. 
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Abstract- Islam came into Ibadan land through trade relation that 
had been established between Hausa, Nupe and the Yoruba 
people. These category set of people exchanged kolanuts, animal 
skin, leather and grandnuts as medium of trade as far back as 14th 
and 15th centuries. Thus, the age long trade contact and 
communication between these mentioned groups of people 
further consolidated the advent and spread of Islam in Ibadan 
land.1 After the collapse of old Oyo Empire, many refuges 
migrated into Ibadan to settle because they were unsettled and 
displaced from their hometowns. By 1830, the dominant Yoruba 
and Hausa Muslim groups that settled in Ibadan land include the 
Oyo-Yoruba, Ife and Egba, Nupe and Bornu groups.2 

I. INTRODUCTION 
n 1931, less than 7% of Nigerians lived in urban planned 
centres. Over a period of 30 years (1952-1982), the population 

in major Nigerian towns has increased, for example in the city of 
Ibadan, it rose from 625,000 in 1963 to 2.82 million in 1982.3 
The people are scattered all over Ibadan in areas that are not 
properly planned or structured accordingly. More easily 
observable is the lack of Islamic principle in rapid urban growth 
in Ibadan, The discourse will explore factors that have 
contributed in shaping the land planning of urban settlement, in 
addition to the influence of local topography, and morphological 
features of pre-existing cities such as Ibadan. 
 

II. FACTORS RESPONSIBLE FOR THE GROWTH AND 
THE DEVELOPMENT OF ISLAM IN IBADAN LAND 

        Dr Gbadamosi dissertation originally presented at the 
University of Ibadan in 1968, survey the early Muslim 

1 F.H, ELmasri. ‘Islam’ in The city of Ibadan (eds) P.C Llods, 

et al. (London: Califonia Press, 1973), 235. 
2 T, Falola, ‘From Hospitality to Hostility: Ibadan and 

Strangers, 1830-1904’. Journal of African History.Vol 26, 

No.1, 1985, 51-68. 
3 Centre for African Settlement Studies and Development, 

Governance and Urban Poverty in Anglophone West- Africa, 

(Conference Proceedings, Ibadan, 1994), 34.  

community in Yoruba land most especially in Ibadan (one of the 
largest in the forest belt of West Africa) in social politics term, 
giving ‘little attention to the literary, spiritual and economic 
activities of Muslims’. Despite the first date in the title, which 
marks the arrival of C.M.S missionaries and the beginning of 
intensive documentation in Ibadan, the factor responsible for the 
growth and development of Islam in Ibadan land is trace to the 
historical antecedents of growth of Islam from the pre-colonial 
era up to this present day. It shows clearly to us that the 
development of Islam and it’s implementations in Ibadan, never 
at any period, received official backing of the various successive 
governments as done in the Northern part of Nigeria even though 
the constitution of the Federal Republic of Nigeria gives official 
recognition to Islam and the Muslims.4 
        Regardless of the non–official recognition to the Islam and 
its implementations in Yoruba land most especially in Ibadan by 
the successive governments, some Muslims made it mandatory 
upon themselves to apply every principles of Islam and it rites, 
this chapter therefore attempts to discuss the factors responsible 
for the growth and the development of Islam in Ibadan land. It 
then analyses these factors from the pre- colonial time up to this 
recent times. As mentioned earlier that Islam implementation 
was not given official recognition at any time in Ibadan by the 
successive governments, it will be necessary to mention here 
how the Muslims in this city went about spreading and 
developing Islam which is considered as a religious duty.5 More 
importantly, the Holy Qur’an mentions about the implications of 
non-compliance with the application of growth and development 
of Islam. It is incumbent on the Muslims wherever they are to 
comply with Allah’s injunction regardless of the official backing 
by the government. The Muslims in Ibadan land adopted certain 
factors in the growth and development of Islam at one period or 
the other; hence such factors are analyzed here. These factors 
could be divided into these parts: individual/ private and group/ 
communal factors.6 

4 T.G.O Gbadamosi’’ The establishment of Western Education 

Among Muslims in Nigeria, 1896- 1926’’ Journal of Historical 

Society of Nigeria, Vol. 4, No,1 1967.P89-114. 
5 H.J, Fisher, Ahmaddiya: A Study in Contemporary Islam on the 
West African Coast, (London: Oxford University Press, 1963), 3.  
6  H. O. Danmole, ‘Religious Encounter in Southwestern 

Nigeria: The Domestication of Islam among the Yoruba’’. In J.K 
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INDIVIDUAL FACTORS 
        This factor as the name implies, centres on how individual 
Muslims in Ibadan tried to comply with the Shari’ah law in their 
private life and affairs. Moreover, Sharia’ah encompasses all 
spheres of human life. It is never confined to legal matters only; 
it deals with general and legal matters. Sharia’ah is also divided 
into legal theory and legal practice.7 The legal theory subsumes 
every relevant act under one of the five legal categories which 
are: recommended, indifferent, obligatory, disapproved and 
forbidden. The legal practice however deals with the execution of 
the legal theory in the law courts, many Muslims of Ibadan 
seems to apply Sharia’ah in the first instance on matters that 
could be classified into legal theory. For instance the Muslims in 
Ibadan keep to fundamental principle of Islam as well as conduct 
all other religious duties in accordance with the teachings of 
Islam.8 
        From the above, this research has tried to establish the way 
individual factor responsible for the growth and development of 
Islam in Ibadan land. This is done on the basis of self conviction 
to the course of Islam and there is no government that can say no 
to this when Nigeria constitution gives room for fundamental 
rights including that of religion which is clearly specified under 
‘Right of freedom of thought, religion and conscience’.9 
Moreover, from the perspective of religious matters, it is to be 
mentioned at this juncture that effort of some Muslim royal 
fathers (Obas) before and during the colonial era could be 
considered as individual approach towards the development of 
Islam in the city of Ibadan. Among the royal fathers who used 
their royal influence as Obas to contribute to the development of 
Islam in their domains. Oba Okunola Abass, Olubadan Alli Iwo, 
Oba Yesufu Kobiowu, Oba Salawu Akanni Aminu, Oba Yesufu 
Oloyede Asanike and Oba Yunusa Ogundipe Arapasowu 
dispensed the growth and development of Islam on legal matters 
during their reigns as Olubadan of Ibadan land.10 The singular 
initiatives of this Obas led to the growth of Islam in their 
domains for some time even after their demise before it was later 
abrogated by the democracy system of government.11 
 
COMMUNAL FACTOR 
        Although the British colonial masters abrogated the growth 
and development of Islam initiated by some non Muslim Obas in 
Ibadan but the successive governments did not yield to the 
demand to not official recognize Islam as one of the religion in 

Olupana and Terry Rey (eds.). Orisa Devotion as World 

Religion: The Globalization of Yoruba Religious Culture. 

(Wisconsin University Press, 1997), 202-235. 
7 Walker Anold, The Preaching of Islam: A historical of the 
Propagation of the Muslim Faith, (Gabros Press, 2006),125-258. 
8 S, Akeem, Shariah attempt Implementation in Ibadan, (Salem 
books and Publishing, 2001), 32-33.  
9 Ibid.  
10 See  O, Raheemson, The Rise and Growth of Islam in Ibadan, 
in G.O, Ogunremi, (ed). A Historical Culture and Social 
Economic Study of African City, (Ibadan: Oluyole Club, 1988), 
16.  
11 Ibid. 

the city, the Muslims of Ibadan did not give out but adopt Islam 
and not completely to the application of Sharia’ah on legal 
matters.12 This factor was employed by Muslims groups to avail 
them the opportunity of spreading Islam among the people or 
give room for Muslims who voluntarily wish to be judged in 
accordance to the Islamic rites, some Muslims groups and 
organization in the city made it a point of duty to be judged 
according to Islamic rule among their membership while 
communal efforts of some Muslims within the city gave birth to 
independent shari’ah implementation, the secretariat for Shariah 
court is in Oja Oba Mosque, the mosque which is the centre 
mosque of Ibadan land.13 
 
GROUP FACTOR 
        This method refers to the method employed by some 
Muslims group and organization in the city of Ibadan for 
application and implementation of Islamic rites. The utmost of 
the groups is Zumuratul- Mumin who has branches in other parts 
of Yoruba cities, wherever they are here in all Yoruba cities, they 
bring themselves together under a leadership and start adopting 
the implementation of Shari’ah among their membership, this 
group is popular known as Bamidele,14 a name after its founder 
late Abdul- Salam Bamidele of Amunigun, Ibadan.15 The 
members of this group are fully committed to the doctrines and 
practice of the group which include the spread and development 
of Islam, wherever they are and whatever number they may be, 
they appoint a leader, who supported by sectional heads, insist on 
the implementation of Islamic doctrine. The house of the overall 
leader in the town is used as the court where all Islamic doctrine 
and matters were administered. Such matters on which they 
apply Shari’ah include divorce (Tal’aq), inheritance (Mirath) and 
adultery (Zina).16 
 

III. THE CHALLENGES FACING THE URBAN 
PLANNING IN IBADAN 

        The history of Ibadan land is involved in obscurityP16F

17
P. Like 

the early history of most nations the commonly received 
accounts are for the most part purely legendary. The people 
being unlettered and the language unwritten all that is known is 
from traditions carefully handed down.P17F

18 
        The National historians are certain families retained by the 
king of Oyo whose office is hereditary, they also act as the king’s 

12 O.B, Lawuyi, Islam, Economy and Political Identity: An 
insight into Yoruba religious identifications of the Yoruba, (Ile-
Ife: Annals of the Institute of Cultural Studies, 1995), 4-15. 
13 Ibid., Raheemson. 
14 A.R, Doi, The Bamidele Movement in Yorubaland, Orita 
Ibadan, Journal of Religious Studies, (Oxford: Oxford University 
Press, 1969), 34-35. 
15 M.O, Abdul, ‘Yoruba Definition and Islam’, (Orita, 1970), 
Vol4, No1. 
16 Ibid, Doi. 
17Akintoye, Stephen Adebanji: A History of the Yoruba People, 
(Dakar, 2010), 55-57. 
18Ibid1. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 32

www.ijsrp.org



bards, drummers, and cymbalists;19  it is on them we depend as 
far as possible for any reliable information we now posses; but, 
as may be expected their accounts often vary in several important 
particulars. We can do no more than relate the traditions which 
have been universally accepted.20 Generally, the model of 
development adopted at the local level has been the top-bottom 
approach. This model is predicated upon the assumption that the 
government knows the problems of the people in the areas to be 
developed and also that it has the wherewithal to do what needs 
to be done. Therefore, the beneficiaries are recipients who are 
expected to do little or nothing to bring development. 
Consequently, government tries to identify the needs of the 
people, do the planning and execute the programme, on the other 
hand, the beneficiaries are expected to receive projects, use them, 
take care of them in order to elongate their life. In many instance, 
markets were established outside the town or village settlements 
requiring some transport to use them. After the completion of the 
markets, the intended beneficiaries refused to use them. Even in 
the cities, market traders in Ibadan were forced by the 
government to occupy newly built markets like street traders at 
Orita merin were moved to Bodija Market, traders at Old Dugbe 
market to Alesinloye market and Trailer drivers at Ojoo- end of 
Lagos- Ibadan express Road to Akinyele. Trailer parks including 
the resettlement of Old Gbagi traders at multi-million Bola Ige 
International market after the 1980 Ogunpa flood Disaster.21 
        For the challenges facing urban planning in Ibadan to be 
ease, the people of Ibadan must be considered by the 
beneficiaries as their own. They must not be regarded as alien or 
external community. Therefore, the beneficiaries or users of the 
projects must be involved right from the initial stage of the 
projects that is from project conception, identification, planning 
to implementation.22 Local government are however, typical lack 
many of the skills and expertise which are increasingly required 
for effective environmental management and urban development 
planning. For instance, there are shortages of personnel and 
capabilities in economics, policy analysis, statistics, real estate 
management, financial management project appraisals, public 
relations and information. In other cases, the low salaries and 
poor career prospects of local government make it difficult to 
attract or keep the appropriately qualified staff.23 There are 
further challenges facing the urban planning in Ibadan, these are: 

19Law, Robbin: The Oyo Empire, C. 1960 – C. 1838, (Oxford: 

Oxford University Press, 1977), 77. 
20Gorddard, S. 1965. Town-Farm relationship in Yorubaland : 

A case study from Oyo , Africa, 35: 334-52 
21 Nelson, Olayeye,  Planning the Productive City of Ibadan, 

(New Jersey: Press/Doubleday, 2009), 142-148. 
22 Makinde, G. T. Rural Land Use Planning Decisions by 

Bargaining. Journal of Rural Studies, 5 (4), (1989). 325–

335. 
23 Ibid. 

IV. HOSTILE ENVIRONMENTAL FOR INDUSTRIAL 
GROWTH  

        Industrial local incentives fiscal and non- fiscal offered in 
the context of growth- pole strategies are often not enough to 
attract industries away from big to smaller cities. Business 
wishing to operate in both the cities and the rural areas face many 
constraints, including poor government infrastructure, 
particularly road network and electricity supply, inadequate 
physical security, corruption, weak enforcement agencies and 
contracts, also the high cost of finance.24 These factors have 
deterred foreign entrepreneurs from investing in Ibadan and in 
Nigeria as a whole and induced many Nigerians to take their 
capital and skills abroad. Government are often unwilling to take 
in decentralizing its activities to secondary towns outside the 
major urban areas.25 This becomes even more significant when it 
is called that in many sub- Saharan countries the public sector 
accounts for the larger proportion of the total number of people 
employed in the formal sector. 
        Larger private- sector manufacturers are more interested in 
the distribution or marketing of their products in smaller towns 
rather than settling up manufacturing enterprises in such towns. 
Apart from the decentralization of manufacturing industry to 
smaller towns, this preference of larger firms also poses stiff 
competition to small- scale and informal industries based in the 
smaller towns, the goods of which cannot in term of quality 
compete with those markets from large towns. 
 

V. INEFFICIENT SERVICE DELIVERY SERVICE 
        Due to the poor state of infrastructure, individuals and 
communities in many cities and towns, most especially in 
secondary cities, have had to adopt the system of range survival 
strategies. Most of these strategies have been devised in the 
context of what Goran Hyden has termed the ‘economy of 
affection’26. The more significant of these strategies have 
concluded the following: 

(a) Because of the inability of urban local authorities to 
provide sufficient and affordable housing, and because 
of the inappropriate infrastructure and building 
standards, the majority or urban low- income residents 
in sub- Saharan Africa have had to provide their own 
housing within unplanned or squatter settlements. 

(b)  As a result of both the increasing inaccessibility and 
unreliability of existing piped- water – supply and 
waterborne-sewage systems, communities and 
individuals in many urban areas have been forced to 

24 Ibid. 
25 B, Kunle, Lewis, Principles and Practice of Town and 

Country Planning, (London: Estates Gazette, 1991), 49-53.  
26 G, Hyden,, Delivering Local/Municipal Services 

Contribution, (USA: Washington, D. C. Liberty Press, 1983), 

17-19. 
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develop and fund their own infrastructure added as high 
times higher than piped water system. 

(c) Failure in the coverage and quality of service reflect, in 
part, aggregate resources constraints. The ability of an 
economy to provide convenient, the reliable urban 
service in Ibadan is constrained by the demands of other 
fundamental needs such as food, clothing, basic shelter 
and security in extremely poor city. According to 
Dillinger. In the absence of conventional service 
delivery system, household commonly resort to more 
expensive alternative sources.27 

 

VI. DEFICIENT LAND INFORMATION SYSTEM 
        The theory and application of the Geographic Information 
System (GIS) and Land Information System (LIS) should be 
integrated into the development and management of the cities.28 
This will afford the managers and policy makers’ i.e the 
government the opportunities to identify areas of priority in 
infrastructure needs. GIS is a veritable tool in the management of 
infrastructure in urban areas and in efficient land 
administration.29 The commendable pioneering example of the 
Federal Capital Development Territory in this respect has been 
emulated by other states in Nigeria such as Enugu, Abia, Delta 
and Lagos, while the Federal Ministry of Environment, Housing 
and Urban Development has advanced with its comparable 
project.30 
  

VII. POVERTY AND INEQUALITY 
        Despite availability of natural resources, not all the Nigerian 
people enjoy the same chance of prosperity. Past government in 
Nigeria since independence in 1960,31 instead of focusing on the 
delivery of essential public services, assumed control of major 
resources of national income. In the process, corruption is thrived 
in public offices and services which gain a strong foothold in the 
society.32 Consequently, there is lack of basic amenities such as 
clean water, education and health care services. Poor people have 

27 O. Dillenger, The New Vision of the Local Governance, 

(United State of America: Connel Publications, 1993), 112. 
28 Hall, Peter, The Cities of Tomorrow.  (UK: Blackwell 

Publishing, 2008), 13–141 
29 Ibid. 
30 Alani, Philips, Planning Futures: New Directions for 

Planning Theory in Nigeria, (Rutledge Press, 2002), 20–25. 
31 John Olaniyi, "Public Participation and the Art of 

Governance," Environment and Planning B: Planning and 

Design, (2001), vol. 28, no. 2,  219–241. 
32 Ibid. 

no assets such as land, tools, credit and supportive networks of 
friends and family. Another dimension of the poverty is lack of 
income, including food, shelter, clothing and empowerment, the 
political power, confidence and dignity. Slum in cities is a result 
of absence of basic facilities such as secured land tenure policy, 
educational facilities, electricity, water, and income generating 
business activities.33 Overcrowding is common in the city centre 
of Ibadan where rent is very low as a result of available poor 
housing facilities (lack of toilets, no pipe borne water, poor 
ventilation and so on).34 The occupation of hillsides and floods 
planes is a result of poverty level in the urban are with damaging 
consequence. Absence of refuse dumps is responsible for heaps 
of refuse along the major roads and river channels in Ibadan.35 
 

VIII. THE STRATEGIES TO RESOLVETHE 
CHALLENGES FACING THE URBAN PLANNING 

IN IBADAN 
        During the 1970s and 1980s and even the recent moment, 
the World Bank’s urban development projects in different parts 
of the world and Nigeria in particular, shows that condition for 
urban residents, including the poor, could be improved 
significantly and cost- effectively.36 While all these efforts 
brought benefits, however, they have suffered a failure to 
recognize that strategies to resolve the challenges facing urban 
planning and development requires an approach that is even 
more integrated across the physical environment, infrastructure 
amenities, finance,37 education and social amenities. If 
government is to resolve the challenges facing the urban 
planning, there must be sustainable and functional in the 
following factors: 
 

IX. ADOPTION OF STRATEGIC PLANNING 
APPROACH 

        The government’s commitment to improve the living 
conditions of the citizenry should be aimed at ensuring the living 
standard for the poor that permits them to share the resources of 
the society. This goal requires participatory, a gender-sensitive 
planning for meeting priority needs of the local communities.38 

33 Ibid 
34 Nelson, Olayeye, Planning the Productive City of Ibadan, 

(New Jersey: Doubleday Press, 2009), 16-19.  
35 Ibid. 
36 F.L Wright, Broad Acre city concept, (IBRD/World Bank 

1818 H Street, N. W. Washington, D.C,1995) 
37 Wole, David, "Managing Metropolises by Negotiating Mega-

Urban Growth", (Pergamon Press, 2013), 59. 
38 Ibid 
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The local or grassroots agenda (LGA)39 called ‘strategic Action’ 
describes the city development strategy for improving the living 
condition of the citizenry as a document containing the plan for 
reducing urban and rural poverty, agenda inequality, creating a 
healthy urban environment,40 enhancing personal security (i.e. 
minimizing the risk of crime, violence, traffic accidents, and 
natural disasters) and natural disasters) and making cultural and 
recreational amenities available to all. Without some form of 
strategic planning vision and mechanism, it is extremely difficult 
for government to deal with their grassroots development and 
environmental problems, many of which are structural and long 
term in nature, equally, it is difficult to efficiently utilize capital 
investments (especially in the public sector) unless there is an 
over-all strategic framework41 into which they can be organized. 
 In pursuance of this government agenda, Egbeda local 
government in Ibadan42 should be able its efforts towards 
delivery of services critical to the poor by providing: micro-
credits; access to affordable housing, basic infrastructure (such as 
health care, good road network, drinkable water and rural 
electricity), public transport, community centres; and programme 
for youths street children and the homeless.43 
 

X. SUBSTAINABLE GOVERNMENT FINANCIAL 
BASE 

        The budget process is the core of the system of fiscal 
administration because that is where the broad financial policies 
and programmes of the government are developed especially the 
local government and the size of government is established,44 
with other functions contribution to it operation. 
 The budget process is a recurring cycle in which: 

1- The Chief Executive Chairman of the local or grass root 
government with the operating agencies develops a 
service plan to respond to the conditions anticipated in 
the upcoming year of the administration 

2- The appropriate legislative body reviews the plan and 
adopts a programme response based on the plan to help 
the administration 

3- The administration puts the adopted programme into 
effect in other to make government to have positive 
impact on the citizenry. 

39 John Olaniyi, "Public Participation and the Art of 

Governance," Environment and Planning  Planning and 

Design, (2001), vol. 28, no. 2, pp. 219–241 
40 Ibid. 
41 Ibid. 
42 S,  Famayowa, The Practice of Local Government Planning, 

(Intl City County Management Books, 2000), 131-138. 
43 Ibid. 
44 Ibid. 

4- An external review body audits and evaluates the 
executed programmes and reports its findings to the 
legislative body, or the Executive Governor of the state 
and the citizenry. 

        Government therefore must observe the fundamental of 
sound local government finance which include rational inter 
government assignment of functions as well as: 

a- Prudent expenditure management, that is, capital and 
recurrent budgeting and investment selection practices 
including management of assets of the local government 
such as real estates. 

b- Equitable intergovernmental transfer: that is 
predictable and consistent with ‘hard budget’ incentives 
and promotes appropriate incentives. 

c- Revenue mobilization and cost recovery: that is 
through the use of suitable licenses, fees and charges, 
property and other local taxation. 

d- Sound financial administration: this including general 
accepted accounting, auditing, disclosure of asset and 
liquidity management, procurement and payment 
procedures. Transparent and efficient management of 
expenditures, revenue and municipal assets, public 
disclosure and audited. 

e- Access to credit: based on a legal and regulatory 
framework that allows flexible collateralization for 
Bank loans, local enterprises micro financing scheme 
and access to capital markets by the local government 
for viable projects. 

        Changes in national economic system and the unpredictable 
intergovernmental transfer are fundamental altering the ways in 
which local government’s investments and services are financed. 
Complicating these changes is a continuing lack of clarity and 
inadequacies about sources of local government finance, usually 
due to inadequate decentralization of financial powers and 
taxation authority. 
 

XI. LOCAL ECONOMIC EMPOWERMENT AND 
DEVELOPMENT STRATEGY (LEEDS) 

        The continued growth of Ibadan metropolitan and the 
surrounding serves as the national and regional growth of 
economic, technological and cultural creativity and human 
development.45 Transportation and communication systems 
permit individuals from the surrounding local government areas 
and rural communities to enjoy the benefits of the metropolitan 
areas actually to live in urban planned centre except by choice.46 
Although, many affluent sub-urban residents have abandoned 
urban areas, urban population continue to grow due largely to the 
influx of many poor, unskilled and uneducated individuals who 
still view cities as a base upon which to build their lives and earn 

45 Christopher Alabi, Man-Made Urban: Chaos or Control?: An 

Inquiry into Selected Problems of Design in the Urbanized 

Landscape, (Shortlight Press, 1998), 88. 
46 Ibid. 
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their daily incomes. The series of urban planning development 
activities contribute to economic of the metropolitan area by 
allowing increasing returns to land, labour and capital. This 
savings, investments and wealth accumulation (through real 
estate, productive and infrastructure amenities and so on) become 
concentrated in the urban areas of Ibadan land. Urban and town 
planning workers are more productive in large urban areas (the 
metropolis).47 Because there are more opportunities to match 
skills to jobs and to use additional money inputs, however, bad 
management can impede labour mobility. Therefore, it is 
important to stress that synergy between the rural and urban 
economics is a particular important channel through which 
growing urban areas contribute to national and regional 
development.48 Urban and rural areas are interdependent markets 
linked by exchanges of people, goods, services, capital, social 
transaction and information technology that benefit residents in 
both locations. For instance, ensuring the food security of urban 
population may require deliberate policy attention, since urban 
consumers depend more heavily on a marketed food surplus than 
do rural residents’ policy.49 
        Local Economic Empowerment and Development Strategy 
(LEEDS) will therefore, provide the opportunity for government 
especially the local level, the private sector, non-profit sectors, 
the local community economy. The aim of this strategy is to 
enhance competitiveness and thus encourage sustainable growth 
that is inclusive. Ideally, the development of LEEDS strategy 
should be integral part of the broader strategy planning of the 
local and state governments. Sound local Economic 
Development strategy planning ensures that priority issues are 
well targeted.50 The economic empowerment of people is one of 
the foundations on which sustainable human development must 
be built.51 Together with political and social empowerment, it is 
the current and only means of not only alleviating poverty in the 
short run and eradicating it in the long run. Furthermore, the 
people have to be economically empowered in order to change 
their values, their attitudes to work and their savings and 
investment habits. Empowering the people economically will 
enhance their sense of human dignity and their perception of 
citizenship and self- reliance. Economic empowerment requires 
the satisfaction of three conditions, that is, availability, access 
and equality of opportunity.52 The citizenry must have equally 

47 Tayo, N, Urban Planning Theory in Nigeria since 1945, 

(Sage Press, 2007), P159  
48 Ibid. 
49 Wole, David, "Managing Metropolises by Negotiating Mega-

Urban Growth", (Pergamum Press, 2013), 28-30. 
50 F. Oredotun, "Planning and Social Control: Exploring the 

Dark Side," Journal of Planning Literature, (1998), vol. 12, 

p. 395–406. 
51 Ibid. 
52 Ibid. 

access to available productive resources such as technology, 
Capital and Land as well consumable goods and services, to 
ensure accessibility to the resources, there is the need to provide 
income generating opportunities to the poor. 
        In order to achieve sustainable economic empowerment of 
the people, there must be establishment of community 
development institution (CDI), most especially, indigenous 
NGO’s and civil society institutions promoting self-help 
programmes. This will enable the use of direct community labour 
on a voluntary basis for the provision and fostering of greater 
mass participation in decision making, formulation of policy, 
monitoring and execution of community and urban projects.53 
 

XII. GOOD GOVERNANCE AND MANAGEMENT 
        Improving the living condition of citizenry of the local 
government in the urban and rural settlements places big 
demands on good governance and management of the local 
government. Good government implies inclusion and 
representation of all groups in urban society and entails 
accountability, integrity and transparency of local government.54 
Local government institutions should be sensitive to the needs of 
the poor and disadvantaged residents of the local government 
area and the gender differences in service requirement. Good 
governance entails broad participation of all groups in urban 
governance through both formal and informal channels and 
institutions. It is the sum of the many ways in which individuals 
and institution, both public and private, participate in the 
planning and management of the common affairs of the city of 
local government areas. Therefore, local government should 
provide incentives by all groups in urban governance for 
effecting urban planning and development. This means local 
government should develop a strong capacity to ensure the 
delivery of services through a variety of mechanism and there 
should be public access to information about government 
decision making and actions.55 
        Good urban governance is not just about providing a range 
of local services but also about preserving the life and liberty of 
residents, creating space for democratic participation and civic 
dialogue, supporting market-led and environmentally sustainable 
local development and facilitating outcomes that enrich the 
quality of life of residents. A framework for urban governance 

53 Hall, Peter, The Cities of Tomorrow, (UK: Blackwell 

Publishing, 2008), 13–141.  
54 S,  Famayowa,  The Practice of Local Government 

Planning, (Intl City County Management, 2001), 131-138. 
55 D.F, Mazziotti, The Underlying Assumptions of Advocacy 
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should embody three principles for good governance.56  It should 
be responsive, it should be responsible, and it should be 
accountable. 
 
(1) responsive governance  
        This principle expects the government to do right things, 
that is, to deliver services, consistent with citizen needs. 
 
(2) responsible governance 
        The government should also do it right, that is manage its 
fiscal resources prudently, it should earn the trust of residents by 
working better and costing less and by managing fiscal and social 
risks for the community. For instance, Egbeda local government 
of Ibadan should strive hard to improve the quality and quantity 
way of governance and must manage access to public services. 
To do this, it needs to be benchmarking its performance with the 
best performing local government in Ibadan and environs. 
 
(3) Accountable governance 
        A local government should be able to account to its 
electorate. It should adhere to appreciate safeguards to ensure 
that it serves the public interest with integrity. Legal and 
institutional reforms may be needed to enable local governments 
to deal with accountability between elections, reforms such as a 
citizen’s charter and a provision for recall of public officers.57  
        There is an awareness of the proposed procurement and 
fiscal responsibility bill before the Oyo state house of assembly 
at Secretariat, Agodi in Ibadan.58 This is a very good initiative 
from the state government. Lack of accountability is linked to the 
problems of transparency in which there us a large degree of 
participation of identified stakeholders. Transparency and 
accountability can be fostered through regularly organized open 
consultations of citizens on financial matters and other important 
issues and through creating public feedback mechanism such as 
city consultative forum, village or town hall forum, hotlines, 
establishing complaint offices, Radio and television programmes 
and so on. At the level of officials, both elected and appointed, 
there is need to promote an ethnic of public service, establish 
codes of conduct and provide for regular disclosure of assets. All 
this will, of course, be facilitated where administrative and 
procedural incentives for corruption have been removed, local 
taxation system simplified and administrative discretion in the 
processing of permits and licenses is reduced.59 
 
 
 

56 C, Oren, "Re-engaging Planning Theory? Towards South-

Eastern Perspectives," Planning Theory, vol. 5, no. (2006), 

211–222. 

 
57 M, Wachs, Reflection on the Planning Process. In S.  Haden, & 
G.Guliano (Eds), The Geography of Urban Transportation, (The 
Guilford Press, 2004), 141- 161. 
58 Aaron, Philips, Planning the Future of Southwestern Cities of 
Nigeria, (Gold Press, 2002), 12.  
59 Ibid. M, Wachs.  

XIII. PUBLIC- PRIVATE PARTNERSHIP (PPP) 
        The decline in local government service delivery is 
evidenced by inadequate resource allocation, low revenue 
collection, low service coverage, mismanagement, lack of 
transparency and accountability, corruption. The option to 
address these problems is for the local government to form 
partnership with the private sectors. 
        The public-private partnership in public service delivery 
cannot be overemphasized. It is an arrangement whereby, the 
private sector harshness it’s financial and managerial resources to 
provide social amenities and infrastructure on behalf of the local 
government. 
Public-private partnership can take many forms such as: 

(1) The private contractor or service provider operates the 
facility for a fee while the local government retains 
responsibility for capital costs. 

(2) The private sector leases or purchases the facility from 
the local government, operates the facilities and charges 
user fees. 

(3) The private sector builds or develops a new facility, or 
enlarges or renovates an existing facility for example, 
shopping complex, fishpond, market, or housing units 
and then operates for a number of years. 

(4) The private sector under (B.O.T) agree to (build the 
needed infrastructure),(operates the facility for some 
specified period of time) and then (transfer to the local 
government) 

(5) The private sector under (B.O) contract (Build and 
Operate) the facility and is responsible for capital 
financing while local government regulates and controls 
the operation. 

(6) The private sector builds the infrastructure and then 
transfers ownership to the public sector. Public-private 
partnership provides some advantages. In addition to 
provide a source of capital, they enable the public sector 
to draw on private sector expertise. Private sector 
involvement tends to leads to more innovative and 
efficient operations than if public sector provides the 
services on its own. 

 

XIV. ACCESS TO AFFORDABLE HOUSING 
        Access to cheap land for various uses is very vital to the 
local economic development and the government can only 
empower the citizenry by providing land for housing, recreation 
to promote local enterprises, shops and motor parks. It is the 
responsibility of the government at the state and local level to 
provide services plots, office or shopping complexes and housing 
estates to meet the increasing demand, reduce high rent and 
strengthen security of tenure, for instance, the existing stock of 
government schemes at Agodi, Mokola layouts, Alaalubosa, 
Ring road layout, Lagos-bye pass layout and the recent Sabo 
high class housing estate all in Ibadan are not enough for a 
population of over three million living within Ibadan 
metropolitan area.60 

60 A.L, Mobogunje, ‘Ibadan-Black Metropolis’, (Nigeria 
Magazine, 1971), 68: 15-26. 
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XV. PUBLIC SQUARES AND GREEN AREAS IN THE 
NEIGHBOURHOOD 

        We need to have places where people can be together, 
where we can linger of we feel so inclined, where we can enjoy 
the day or night partake of the feelings of the community. This 
promotes communal bonding among city residents and infuses 
the social content into city life, this is been achieved in Abuja in 
the development of green areas, neighbourhood parks, 
recreational posts and relaxation spots complemented by catteries 
and bars. Evidently, this has stemmed the exodus of residents 
from Abuja at weekend and extended social and business 
activities. Trees and gardens save power and money, gives 
pleasure to people as well as living space to animal and birds. 
Tress ameliorates temperature extremes. They provide much 
needed shade in hot, sunny weather and their transpiration helps 
balance local temperature61. This idea has long been advocated 
by F.L Wright in his Broad Acre city concept. 
 

XVI. PROVISION OF FARMS WITHIN CITY LIMIT 
        The farther food is been grown from the town, the more it 
costs to transport into the city and normally the worse it is in 
terms of freshness and taste. Local farming means less promotes 
commercial organic farming, reduces stress on the earth and 
minimized dependence on petroleum and petroleum products. 
Shorter transport time means food can ripen longer naturally, so 
it tastes better and is more nutritious. The necessity to fit farms 
into numerous smaller spaces in town means fewer, big 
agribusiness operations thriving on economics of scale. Instead 
you have a greater number of small producers resulting in a 
greater variety of food, more accommodation for local tastes and 
more competition resulting in better products, services and lower 
prices, ceteris paribus.  
 

XVII. CONNECTIVITY AND NETWORKING OF CITIES 
        Cities should be developed such that there are 
interconnected through networks of culture, economics, trade or 
history. For example, Singapore and London are economically 
linked via stock market. Connection means linking cities with 
cities, but also linking a city to its surroundings. Most cities are 
not self-sufficient and rely on produce from their surroundings. 
They need trade links and other connections for economic 
viability. Looking at network it becomes possible to explain 
whether a city is developing or not. People are attracted to a 
particular city because of access to certain networks. The 
Nigerian Institution of Estate Surveyors and Valuers (NIEVS) 
moved its national security to Abuja partly because of the 
enhanced access to government and other organizations 
including anticipated network. Bank and other financial 
institution are attracted to big cities such as Lagos, Port Hacourt, 
Calabar, Kano and Kaduna because of the network of activities 
there networking creates business and social links and increases 

61F.L, Wright, Broad Acre city concept, (World Bank : W. 

Washington, D. C. 1995). 

the creation of new possibilities within cities.62 The future of 
Nigerian cities depends on the management of the economy and 
politics. Poor management promotes deterioration of urban living 
conditions. Urban poverty results because the federal, states and 
local governments do not plan adequately for population increase 
and fail to provide the required infrastructure, services and jobs. 
Consider the excruciation traffic congestion along the Victoria 
Island Lekki Peninsula corridor owning to poor roads and allied 
infrastructure whereas the government had every indication of 
the impending explosion in development along that axis which is 
easily the faster-growing belt in the whole Africa.63 
 

XVIII. CONCLUSION 
        The administrative and legal structure put in place in Ibadan 
by the government leaves no one in doubt as to its awareness of 
the need plan. Attempt has been made at all level to tackle the 
problem created by the past and present growth and development 
process within various communities in Ibadan in accordance to 
Islamic principle. Town planning were created by the Federal 
and State government ministries, while local planning authorities 
were also established at the grass root level by the state 
government, several planning related bodies are also set up in 
Ibadan including the NGOs, these bodies have the responsibility 
to effectiveness plan and the towns, regions, places of worship, 
schools and so on, yet urban planning and socio- economic 
development activities in Ibadan have remained uncoordinated, 
further exacerbating cumulative urbanization problems and 
challenges being experienced and the Islamic principle has not 
been deeply maintained in Ibadan metropolitan area. 
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Abstract- The present study aimed at finding out the gender 
difference in leadership style among school students. The study 
was conducted using simple random sample of 200 male and 
female (N=100 each) school students from the population of 980 
school students from Jaffna. The tool used in the study was the 
Revised Version of Leadership Behaviour Description 
Questionnaire (Sergiovanni, Metzues and Burden, 1969). The 
Questionnaire was administered to the students by uniform 
instructions. The data was analyzed using mean, SD, and‘t’ ratio 
statistics. The findings of the study reveal that male school 
students have more ‘concern for task’ leadership style and the 
female school students have more ‘concern for people’ 
leadership style compared to their counterparts. 
 

I. INTRODUCTION 
eadership can be defined as the process through which one 
member of a group (its leader) influences other group 

members towards attainment of shared group goals. In other 
words, being a leader involves influencing the group members 
more than being influenced by them towards achievement of 
group goals. The social construction of leadership functions to 
reinforce existing social beliefs and structures about the necessity 
of hierarchy and leaders in the organizations. Besides influence, 
leadership has been defined in terms of group processes, 
personality, compliance, particular behaviours, persuasion, 
power, goal, achievement, interaction, role differentiation, 
initiation of structure and combinations of two or more of 
these(Luthans. 2001). 
         Leadership studies have revealed the wealth of information 
which an individual can put into practice, to improve the working 
of an organization. Thus the appropriate behaviour of a person in 
the leader role is called leadership. A good leader has the 
functions of establishing and communicating vision; installing 
and instilling pride. Leadership becomes most effective when 
there are structured tasks; strong leaders, acceptance power; and 
member acceptance of the leader in that group (Luthans, 2001). 
         Studies show that gender influences on leadership in 
different ways. There is a masculine mode of management 
characterized by qualities such as competitiveness, hierarchical 
authority, high control for the leader and unemotional and 
analytical problem solving. Women prefer and tend to behave in 
terms of an alternative feminine leadership model characterized 
by cooperativeness, collaboration of managers and subordinates, 
lower control for the leader, and problem solving based on 
situations and empathy as well as rationality (Loden, 1985). 
Males are found to have more autocratic leadership style 
compared to females (Luthar, 1996). Consistent with sex 

stereotypic expectation about a different aspect of leadership 
style, the tendency to lead democratically or autocratically, 
women tend to adopt a more democratic or participative style and 
a less autocratic or directive style than men did (Eagly and 
Johnson, 1990). But contrary to the notions about sex 
specialization in leadership style, women leaders appear to 
behave in similar fashion to their male colleagues (Nivea and 
Gutek, 1981). The preponderance of available evidence is that no 
consistently clear pattern of difference can be discerned in the 
supervisory syle of female as compared to male leaders (Bass, 
1981). In view of the above considerations the present 
investigation sets the following objectives for the present study. 

1. To assess the leadership styles among school students. 
2. To find out the gender difference in leadership 

dimensions viz., ‘concern for task’ and ‘concern for 
people’ among school students. 

3. To identify Different types of leaderships 
 
Hypotheses of the study 

1. Male and female students will significantly differ in 
‘concern for task’ leadership style. 

2. Male and female students will significantly differ in 
‘concern for people’ leadership style. 

 

II. METHODOLOGY 
Sample 
         The study was conducted using a random sample of 200 
school students (N=100 male and female each) from Jaffna 
schools. Equal representation was given to male and female 
sample in the study. The age range of the subjects was 16 to 18 
years. 
 
Tool 
         The Revised Version of Leadership Behaviour Description 
Questionnaire (Sergiovanni, Metzues and Burden, 1969) 
consisting of 35 items with five point scale answer format was 
adopted and the same was individually administered to the 
subjects. 
 

III. RESULT AND DISCUSSION 
         The collected data was analyzed using mean, Standard 
Deviation, and ‘t’ ratio and the results are shown in the table 1 
and table 2. 
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Table 1 show the male and female differences in concern for task leadership style 
 

Sex No. Mean Standard 
Deviation 

Mean 
Difference 

Standard 
Error 

‘t’ Ratio 

Male 100 11..24 2.82 0.76 0.08 8.5** 
Female 100 13.48 2.86 

 
** Significant at <0.01 level 
 

Table 2 Show the male and female differences in concern for people leadership style 
 

Sex No. Mean Standard 
Deviation 

Mean 
Difference 

Standard 
Error 

‘t’ Ratio 

Male 100 6.32 1.81 0.64 0.05 11.8** 
Female 100 6.96 2.24 

 
** Significant at <0.01 level 
 
         Results from the above Table 1 show that school males 
compared to females generally are found to have more ‘concern 
for task’ leadership style. Results from table 2 show that school 
females have more ‘concern for people’ leadership style 
compared to their counterparts. The findings confirm the 
hypotheses of the present study. Also the findings confirm the 
conclusions of previous studies (Sargent, 1981; Henning and 
Jardin, 1977; London, 1985) on gender and leadership concerns 
and reject the findings that conclude that there is no gender 
difference in leadership styles (Bass, 1981; Nieva and Gutek 
1981). The findings of the present study support the view that 
there is a gender stereotype operating among males that they 
should have more concern for task and among females that they 
should have more concern for people, typical of Indian culture. 
These differences may be ascribed to personality traits acquired 
in early socializations, particularly through differing male and 
female resolution of the Oedipus complex (Hennig and Jardin, 
1977). The differences of the individuals may also play an 
important role in their leadership style. Further studies are 
needed to identify the role of masculinity femininity and 
androgyny their influence on leadership dimension of ‘concern 
for task’ and ‘concern for people’ among school students. 
 

IV. CONCLUSION 
         Males show more tendencies towards ‘concern for task’ 
type of leadership; and school females show ‘concern for people’ 
type of leadership. 
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Abstract- Keerom regency has a high maternal mortality rate and 
still increased steadily. Consequently, Regency Health Services 
in Keerom proposed a program so called Cohort problem based 
Ante Natal Care. This program was conducted by thoroughly 
followed all pregnant women from the beginning until they 
delivered babies to find any problems regarding their 
pregnancies. Some interventions were done to solve the problems 
to prevent mortality. This study aimed to describe the potential 
obstetrical dangerous and obstetrical dangerous pregnant women 
in 3 Health Centers.  
        Grand multi parity (93.7%) and old age primi-gravida 
(14.1%) were considered as the main potential obstetrical 
dangerous. In the other hand, poor nutritional (53.1%), anemia 
(78.1%), and malaria (21.3%) were considered as obstetrical 
dangerous patients. 
 
Index Terms- Maternal Mortality Risk, Keerom 
 

I. INTRODUCTION 
aternal Mortality Rate targeted by Millennium 
Development Goals in 2015 was 110 per 100,000 life 

birth. This target was still difficult to achieve in Indonesia [1], 
moreover in Keerom since Maternal Mortality Rate (MMR) in 
Keerom in 2011 was 258 per 100,000 and 735 per 100,000 in 
2012 respectively. Among the South Asia Countries, the 
Maternal Mortality Risk in Indonesia considered the highest. It 
was 3 times higher compared to other countries [2]. 
       Sinha [3], in his study declared that there were a significant 
relation between Ante Natal Care (ANC) with perinatal death. 
The same study conducted by Stephanson showed the same 
result, that was a significant relation between ANC with neonatal 
death [4]. Therefore those studies were adapted by Keerom 
Regency Health Services to conduct such program to reduce 
MMR. 
       Cohort problem based Ante Natal Care was proposed by 
Regency Health Services in Keerom in order to reduce the 
Maternal Mortality Rate. This program was conducted by 
thoroughly followed all pregnant women from the beginning 
until they delivered babies to find any problems regarding their 
pregnancies. Some interventions were done to solve the problems 
to prevent mortality [5].  
       Together with the cohort problem based Ante Natal Care 
program, it was conducted a study to find out all the problems 
regarding all pregnant women in Keerom. In other words to find 

what is the maternal mortality risk frequently happened in 
Keerom.  
 

II. MATERIAL AND METHODS 
1.1 Study Area 

       The study was carried out at Keerom Regency, Papua, 
Indonesia. Keerom with 46,282 inhabitants is located in the 
southern part of Jayapura which is the capital of Papua. Keerom 
is divided into six districts (Web, Senggi, Waris, Arso, Arso 
Timur and Skanto), but only 3 Health Centers in Arso distric 
were included in this study, namely Arso Kota, Arso Barat and 
Arso III. 

1.2 Subjects 
       In this study, there were 64 pregnant women followed since 
the second trimester until they delivered babies. A physical 
examination and questionnaire inquiring the pregnancy problems 
was administered to the all pregnancy women.  
       Those considered as maternal mortality risks are age, 
education level, socio economic status, present and post 
obstetrical history, number of babies delivered, height, blood 
pressure and nutritional status. 
       It was found 58 pregnant women have problems regarding 
their pregnancy. 

1.3 Statistical Analysis 
       Data were double entered, checked and cleaned. The data set 
analyzed with Statistical Product for Service Solutions (SPSS) 
version 19. Descriptive statistics was used to describe the 
finding. 

1.4  Ethical Consideration 
       This study was approved by the ethical committee of Faculty 
Medicine, Hasanuddin University, Makassar, Indonesia. The 
fundamental principles of ethics in research on human 
participants were upheld throughout the study. The research 
procedures were disclosed to the participants and informed 
consent was sought from them or their legal representatives. 
Nobody was coerced into the study and if individuals wished to 
withdraw, they were allowed to do so without prejudice. 
 

III. RESULT AND DISCUSSION 
       There were 64 pregnant women in the study. The cohort 
started at the second trimester of those pregnant women and 
followed to the end of labor. Among the 64 participants (Table 1) 
10.9% were represented by women without formal education, 
only few pregnant women in high education level, mostly 
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(68.8%) were in primary and secondary schools. Participants 
whose income above IDR 2,100,000 was 20.3% and the rest 

considered living under the poverty line. Most participants were 
house wives (67.1%) and some of them work as peasant (23.4%). 
 

Table 1. Baseline characteristic of the study population 
 

No  Education level Frequency % 
1 No formal education 7 10,9 
2 Basic school 9 14.1 
3 Primary school 20 31,3 
4 Secondary school 24 37,5 
5 Scholarly 4 6,3 
 Total 64 100 
No  Income Frequency % 
1 <IDR 2,100,000 51 79,7 
2 >IDR 2,100,000 13 20,3 
 Total 64 100 
No  Occupation Frequency % 
1 Teacher 2 3,1 
2 House wives 43 67,1 
3 Government  official 2 3,1 
4 Peasant 15 23,4 
5 Employer 2 3,1 
 Total 64 100 

 
       The Maternal Mortality Risks could be divided into 2 
groups, namely Potential Obstetrical Dangerous and Obstetrical 
Dangerous. Those who considered as Potential Obstetrical 
Dangerous were old age primi-gravida; younger age primi-
gravida; grand multi parity; interval between two consecutives 
pregnancy less than 2 years; height less than 145 cm; poor 
obstetrical history; labor measures history and history of cesarean 
section. The following table describes the distribution of 
potential obstetrical dangerous participants. The most potential 
obstetrical dangerous was grand multi parity. Among participants 
93.7% was grand multi parity and the next potential dangerous 
was old age primi-gravida (14.1%). 

       The Obstetrical Dangerous consisted of poor nutritional 
status which was measured by upper arm circumference; anemia; 
hypertension and accompany diseases such as tuberculosis, 
malaria and bronchial asthma.  
       Indeed nutritional status was the primary problem in 
Keerom. Anemia was the most prevalent among the participant 
(78.1%) followed by the poor upper arm circumference (53.1%). 
In addition, malaria and hypotension were the other Obstetrical 
Dangerous found in Keerom. Table 3, described the distribution 
of those Obstetrical Dangerous among the participants. 
 

 
Table 2. The distribution of The Potential Obstetrical Dangerous participants 

 
No Potential Obstetrical Dangerous Frequency % 
1 Primi-gravida   
 Young primi-gravida 3 4.7 
 Old primi-gravida 9 14.1 
 Normal 52 71.2 
 Total 64 100 
2 Interval between pregnancy   
 ≤ 2 years 7 10.9 
 > 2 years 57 89.1 
 Total  64 100 
3 Grand multi parity   
 <4 children 60 93.7 
 ≥ 4 children 4 6.3 
 Total 64 100 
4 Height    
 ≤ 145 cm 4 6.3 
 > 145 cm 60 93.7 
 Total  64 100 
5 Poor obstetrical history   
 Yes  1 1.6 
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 No  63 98.4 
 Total 64 100 
6 Labor measures history   
 Yes  1 1.6 
 No  63 98.4 
 Total 64 100 
7 Cesarean Section   
 Yes 2 3.1 
 No 62 96.9 
 Total 64 100 

 
 

Table 3. The distribution of The Obstetrical Dangerous participants 
 

No Obstetrical Dangerous Frequency % 
1 Upper arm circumferences   
 < 23.5 cm 34 53.1 
 Normal 30 46.9 
 Total 64 100 
2 Anemia   
 Yes 50 78.1 
 No 14 21.9 
 Total 64 100 
3 Accompany diseases   
 Bronchial asthma 1 1.6 
 Malaria 13 21.3 
 Tuberculosis 2 3.1 
 None 45 75.0 
 Total 64 100 
4 Blood pressure   
 Hypertension 1 1.6 
 Normotension 49 76.5 
 Hypotension 14 21.9 
 Total 64 100 

 
       Plenty risks concerning the Potential Obstetrical Dangerous. 
Pre-eclamptic toxemia of pregnancy and difficult labor together 
with postpartum hemorrhage are the risks which are not unusual 
[6]. Study conducted by Rosario et al stated that pregnant women 
older than 35 years have the risk of stillbirth [7]. In addition 
Gravett stated that pregnant women between 35-39 years old 
have 1.9 time risk compare to the women less than 30 years of 
age. The risk was increasing 2.4 times if the women achieved 40 
years old [8]. The other risk in the Potential Obstetrical 
Dangerous is interval between pregnancies less than 2 years. The 
occurrence of stillbirth is given by this risk factor [9, 10].  
       The low birth weight usually happened in grand multi parity. 
According to Silva, women with 2-4 parities have the probability 
to have low birth weight babies 1.82 times more than the single 
parity. Similarly, the probability increased when they have more 
than 5 parities (OR=1.22) [11]. 
       As a matter of fact, height and poor obstetrical history have 
also to be counted in difficult labor and cesarean section [12]. 
       In the Dangerous Obstetrical group the most prevalent were 
nutritional problems (anemia and protein deficiency) followed 
with infection especially malaria and tuberculosis. Infections 
caused high maternal mortality rate as stated by Kinney. Ten 
percent maternal mortality caused by infection [13]. In fact, low 
birth weight, anemia in new born and prematurity primarily 

caused by malaria. If 30% malaria infection could be prevented 
in pregnant women, 3-8% infant mortality could be avoided [14, 
15].  
       According to the cohort problem based Ante Natal Care that 
was proposed by Regency Health Services in Keerom, some 
intervention were conducted to the pregnant women with ANC 
problems. The Potential Obstetrical Dangerous group was 
intervened by health education on general prevention measures 
and special prevention measures. The ANC conducted every 
month to the end of labor. 
       The Obstetrical Dangerous group got special measures 
depend on the problems. Accordingly nutritional problems were 
treated with vitamin and high protein supplement and iron 
preparation as well. Malaria, tuberculosis and bronchial asthma 
were treated with some medicines that were available in Health 
Center. The Obstetrical Dangerous group also consulted to the 
obstetrician and gynecologist. 
 

IV. CONCLUSSION 
       The most potential obstetrical dangerous was grand multi 
parity. Among participants 93.7% was grand multi parity and the 
next potential dangerous was old age primi-gravida (14.1%). 
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       Nutritional status was the primary problem in Keerom. 
Anemia was the most prevalent among the participant (78.1%) 
followed by the poor upper arm circumference (53.1%). In 
addition, malaria and hypotension were the other Obstetrical 
Dangerous found in Keerom. 
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    Abstract- Use NFC tag and Android Application to retrieve 
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I. INTRODUCTION 
ith advancement in technology, new methods for 
identification and security are being developed. Personnel 

identification methods (face recognition, finger print scan, 
biometrics etc.) have advanced exponentially as compared to 
methods available five years ago. Vehicle identification is also a 
part of security and necessity especially in countries like India. 
According to website data.gov.in report, till 2012, total no. of 
registered vehicles in India was 159491. It is 2015 now, and this 
count would have increments in hundreds and thousands. In such 
environment, vehicle identification becomes very important. This 
is important to reduce vehicle theft, terrorist activities etc. 
License is one part of identification of the owner of vehicle. But 
it identifies the driver. It cannot make it sure that the vehicle 
he/she is driving belongs to him or is registered with 
government. This makes it easier for terrorists to carry forge 
licenses. 
 

II.     EXISTING METHODS FOR IDENTIFICATION 
Currently, there are some methods available for vehicle 
identification. Many based upon manual identification. Some are 
automated like RFID based identification. But this method has 
many pitfalls. First and foremost, RFID readers are required to 
read RFID tags. And RFC readers need to be installed 
everywhere to read and complete setup is required to receive 
information from them then parse the received information. 

R
Read Information

RFID Reader

RFID TAG

 
Figure 1: Basic RFID Identification scenario 

Another problem is that RFID readers cannot be used by 
individuals. For example, a normal person cannot use it to 
indentify information of vehicle and the person using it. Also, if 

Police have to identify they have to carry giant readers with them 
every time and it also requires training to do so. 

 
Figure 2: RFID TAG Reader 

    
     NFC based available solutions: NFC technology has 
allowed us contactless information transfer and allows storage of 
data permanently and retrieval of the same any time we want. 
These two functionalities can be used for vehicle identification 
and information. There are some uses already available. For 
example, Geotab's IOX-NFC reader module enables a company 
to identify a vehicle's driver, as well as link that individual to 
details about its operation [1].  

 
Figure 3: Geotab's NFC RFID solution 

 
    Another available solution for the same is using NFC smart 
card and keys which allows identification of the driver. It works 
in the way that when a person touches his/her NFC card with the 
vehicle, if he/she is the registered person with the vehicle, the 
vehicle will mobilize only then. 
 

III. PROBLEMS WITH EXITING SOLUTIONS 
    There are many problems with the existing solutions 
explained. For example, they do not provide ease of use. Where 
in RFID solution, there is requirement of RFID readers, there in 
NFC solution there is requirement of NFC card or key or an NFC 
reader. Another issue is that they are designed for a very specific 
use, use by companies or use by the owners of vehicles, and 
cannot be used by other persons if they want. Third problem is 
the cost of implementation of these solutions especially in India.  
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IV. REQUIREMENT OF A BETTER SOLUTION 
      Use case explained for requirement: In India, the streets are 
flooded with vehicles main of which are Auto Rickshaws. The 
solution proposed here is not focusing on one specific area but is 
based upon the observation of that area. The observation is that, 
Delhi people face problems with Auto Rickshaws. The Auto 
Rickshaw driver refuses to take passengers to some specific area 
in the City or overcharge them sometimes. It is very difficult for 
people to identify which Auto Rickshaw is registered with which 
region so that they can ask the correct one for visiting that 
region. There was an announcement from Delhi Government 
that, special color strips will be pasted on the vehicles for 
identification of the area to which the vehicle belongs. For 
example, Blue strip will identify the Noida City region. But this 
solution is not implemented yet and will not be so much feasible.  
 
    Research elaboration for proposal: This solution proposes 
using NFC tags with the vehicles. These tags are like RFID tags 
but costs much less and are easy to program and read. NFC tags 
can be programmed very easily to carry information. The 
solution is elaborated below: 
 
   How NFC tag works and information can be read from 
them: NFC tags can be programmed with just about any type of 
information and then can be embedded into almost any type of 
product. NFC tags can also be locked so that once any data has 
been written on them, it cannot be altered. For most tags this is a 
one way process so once the tag is locked it cannot be unlocked. 
Here encoding and locking are two steps. One NFC tag can be 
encoded many times until it is finally locked. 
 

V. IMPLEMENTATION 
      Components used for sample Implementation includes: 
 
1. NFC TAG (For this test implementation TOPAZ Class 1 512 

Tag was used) 
2. MySQL Database(For storing information of Vehicle and 

Owner) 
3. NFC Application(Android based) 
4. Web Client(Website or application to which NFC 

application will send request) 
5. Web Service/Script(Foe exchange of data between MySQL 

Database and Web Client) 

A. NFC Tag 

      NFC TAG will be programmed with information of vehicle 
(Registration Number). 

 
Internally Programmed 

Vehicle information

Visible Information

 
 

As there are also devices which do not support NFC, so, there 
will be information printed on the TAG which will visible and 
used by devices not supporting NFC system as explained in 
implementation ahead. 
 

B. MySQL Database 
    MySQL database contains complete information of Vehicle 
and Owner of the vehicle. Three Tables are required in Database: 
1. Vehicle Table: This table will contain information of vehicle 

corresponding to registration number 
2. Owner Table: This table will contain information of Owner 

corresponding to registration number of vehicle. 
3. Access Record Table: This table will record the activity of 

access. Whenever a Tag will be read, this table will be 
updated with information of read (Date Time, Device from 
which information was read) 

 

C. Android Application 
     Android Based NFC Application is developed to read the 
TAG information and perform required tasks. This overall 
implementation schema is as follows: 
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      Android Application behavior with respect to Device 
capabilities and TAG information is as explained in following 
flow chart: 
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START ACTIVITY

NFC Enabled

NO

YES READ TAG with 
NFC featue

Show UI to 
proceed

(Press OK to Get 
information)

Show Message “Device 
Does not support NFC”, 

Read Information Manually

Exit

Show UI to To 
Enter Information

Response 
Received

SEND Request 
to Server INFORM

 
D. Web Client and Web Service 
    Android Application will send the request to a Web Client. 
This web client can be windows based web client or a Website 

or web page. On receiving the request, this web page or client 
will send request to the database via web service or script and 
pass the retrieved information to the application. 

VI. BENEFITS OF THIS IMPLEMENTATION 
     First and foremost benefit of this implementation is that the 
cost of implementation of this solution is very low as compared 
to other solutions. Secondly, this solution can be used by not 
only the companies to retrieve information of their vehicles (as in 
other solutions) but also by the individuals. For example, in case 
of suspicious activities, the individual can get complete 
information of vehicle and its owner and report the same. During 
this, the owner will also be informed about the activity via a 
message which will contain information of place and time where 
the tag was read. 
 
Use Case: In Indian Cities, if all Auto Rickshaws are provided 
with NFC TAGs then the passengers can get the information of 
route on which vehicle is allowed to go, information of the 
driver. And as the driver to drop them to any place on the route. 
If the driver denies doing so they can complain to the authorities 
as they have complete information of driver and his route and 
necessary actions can be taken. All this will require only the use 
of Android Smart phone, If NFC service is provided and they 
have the application to read the information they just need to tap 
on the tag and press Read information. If NFC service is not 
available then they just have to enter the information provided on 
the TAG and then they can read the information.  
  

VII. CONCLUSION 
Although there are many existing solution for retrieving the 

information of an automobile but none of them are available for 
the use of a common person or individual under any 
circumstances. This proposed solution being an extension of the 
existing solution is not only less costly but also within the reach 
of common person to use.  
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    Abstract- This paper describes the requirement of Firewall 
Service in the Android Architecture for restricting the access of 
applications and Services from using shared resources and 
network access. 
 
    Index Terms- Firewall, Android, Services, Access 
 

I. INTRODUCTION 
ndroid platform is an open source platform. Open source 
platform provides freedom to developers for creating many 

useful applications and services. But there are also problems with 
Open source platform. As the code and libraries are open source 
therefore everyone knows how to exploit them to perform 
malicious activities. Talking about the Android Operating 
System, it is the most famous Open source application created till 
date.  
     This has also made it more prone to issues which not only 
affect the software but also can affect the performance of the 
device on which it is running. Therefore, It is very important for 
Android developers to save Android devices against hackers 
searching to destroy the data or to use that data for deceitful 
activities. Although it has inbuilt security system but it is still 
vulnerable to unauthorized access. Applications when installed 
on it require different kind of permission which sometimes is 
beyond understanding of a normal user. This allows malicious 
programmers to program application that can access system 
resources and user data also. Also, there are applications installed 
on the system which are not malicious but consumes to much 
system resources for example battery of device. 
    These applications are granted permissions like access to 
internet when installed on the system, so they keep on accessing 
the network from backed even when user does not require to 
access. Even when the application is removed from the 
processes, it starts after some time and again start to consume 
system resources. For example, Facebook application requires to 
access internet services to get updates from the server and in this 
process it will keep on pinging the internet service which in 
result will consume the GPRS data, RAM of device as well as 
Battery also.  
      Firewall in Windows in a service which imposes this 
restriction on access of resources both internally and externally. 
It imposes a shared access policy with connection sharing service 
to restrict the applications and services as shown in following 
diagram: 
 

 
Figure 1: Windows Firewall Service 

   
  Firewall applications works like a filter mechanism [3] between 
the system (your computer) or network and the internet. You 
have the privilege to program what you want you want to allow 
in and what you want to allow out of our system or network. 
There are many different firewalls that can be used on Windows 
environment to filter out information, and some can even be used 
in combination. These methods work at different layers of a 
network, which determines how specific the filtering options can 
be. 
     But this kind of facility is not available in Android Operating 
System. It does not come with any built in firewall mechanism. 
Currently there are two kinds of measures available to restrict 
these applications and services from consuming the resources. 
One of these measures is restricting the services manually. This 
requires rooting the android OS. But the rooting process is not an 
easy process and also requires a level of expertise to do so. 
Rooting the Android OS itself is dangerous because of two 
reasons:  
 
1. It will void the warranty of the phone and  
2. It can make the OS as well as Phone Brick. And a Bricked 

phone is beyond repair. 
 
Second measure is to use already existing applications. But these 
applications also require rooting of the Operating System. 
Another is to use NoRoot Android Firewall Application. This 
application provides firewall like functionality and user can 
select which kind of service it want to grant access. And 
whenever an application or service will require access to internet 
resources it will give notification to user and will ask if he/she 
want to allow the application/service the access or deny it. Using 
this application also has pitfalls of its own. First this application 
is required to provide VPN access. This means allowing the 

A 
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application to monitor the network used by the user which for 
security reasons is not a good thing because of following reasons: 
1. According to Android Developer website 

developer.android.com, "Letting any application create a 
VPN connection leads to huge security concerns. A VPN 
application can easily break the network. Besides, two of 
them may conflict with each other. The system takes several 
actions to address these issues.[1]" 

 
Also there can only be one VPN connection running at the same 
time. The existing interface is deactivated when a new one is 
created. 
 
2. Secondly this application itself uses system resources and 

also requires granting permissions on the device. We don’t 
know what kind of data it is reading from the device and 
sending to the server from backend. 

 
Proposed modification: The proposal to overcome these pitfalls 
and restrict the services is to introduce a Firewall system in the 
android OS itself. The Inbuilt Firewall will be used to grant 
access to the services and applications and will include all 
features which the third party applications claims to provide and 
no rooting will be required for this also. 

II. IMPLEMENTATION 
  
Android’s Connectivity Manager Class provides answers to the 
queries about the state of network connectivity and also notifies 
applications when network connectivity changes.  
 
Android Firewall will introduce a shared access policy in the 
system to provide access to the resources required by the 
applications and services. This will be done by controlling the 
access to the Connectivity class. 
 

Applications 
and Services

API

Android Connectivity
Class

Shared 
Access Policy

Android Firewall 
Will introduce 
Access Policy
And Rules for 

Applications and 
Services to use 

network 
resources

 
 

This class performs following activities: 
1. Monitoring network connections 
2. Sending broadcast intents when network connectivity 

changes 
3. Provide an API that allows applications to query the coarse-

grained or fine-grained state of the available networks 
4. Provide an API that allows applications to request and 

select networks for their data traffic. 
 
For implementing the firewall service in simplest manner is to 
modify the already available VPN service of Android. Android 
has integrated user level support for VPN services for PPTP and 
L2TP VPNs.  
 
How does a VPN works: 

When you connect a smart phone to a VPN network, the device 
will behave as if it’s on the same local network as the VPN to 
which it is connected [2]. All the network traffic will be sent over 
a secure connection to the VPN. Since the device is acting like it 
is on the same network, it will allow you to access the network 
resources and you can use the Internet as if you were present at 
the VPN’s location. 

Conceptually, VPN service can be integrated as an inbuilt 
application or service that will come with android OS which will 
route all data through it. This feature can be implemented as 
follows: 
 
1. Android Monitor service can be created in Android which 

can be activated deactivated by user just like any other 
inbuilt service. 
 

2. When this service will be activated, it will create a VPN 
network and all network connection will be routed through 
this service only. 

 
3. This service will then create list of an all applications that 

require internet access (Since all application that require 
internet access ask for permission during installation, this 
service will keep on check for applications that are asking 
internet permission while installation). 

 
4. Whenever any application will try to access network, this 

service will block the access if configured by the user or 
will provide notification to user to grant or deny the access. 

 
5. User can create service rules for when to be active or when 

to start monitoring network for example, when 
consumption of user data increases a certain limit(as 
calculated in data usage feature of the Android service.      

III. CONCLUSION 
Using already available services of Android, Network access 

can be controlled and monitored for different applications. This 
will provide an Android user control over the services and 
application in the system and will provide a better user 
experience.  
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Abstract- Class II malocclusions are one of the most frequently 
encountered conditions in orthodontic faculty. Growing Class II 
malocclusions are treated by functional appliances when the 
component involved is mandibular retrognathism. Variety of 
functional appliances are used depending in the age of the patient 
, type of malocclusion , severity of malocclusion & patient 
compliance. The current case is of a 12 year old male patient 
with a Class II malocclusion due to mandibular retrognathism  & 
a clockwise rotating mandible excessive overjet & overbite , 
convex profile The objective of the treatment was to correct 
sagittal discrepancy and also redirecting the growth vector from 
clockwise rotating to closing the mandible. The treatment was 
two phased with phase I in which a vertical activator was given 
which patient wore for 14months followed by phase II fixed 
mechanotherapy for stabilizing the occlusion which lasted for 12 
months. The sagittal improvement was seen with mandibular 
growth stimulation and also the closure of mandibular plane was 
observed. Maxillary incisors showed slight retrusion with labial 
flaring of lower incisors. Significant improvement in overjet , 
overbite & profile was seen and the results were stable six 
months post retention. 
 
Index Terms- Class II malocclusion, functional appliances, 
activator 
 

I. INTRODUCTION 
lass II malocclusions are one of the most commonly 
occurring problem encountered by orthodontists.[1] 

Extraoral appliances in headgears or functional appliances are 
used for treatment of growing Class II malocclusion depending 
on the malocclusion. Either by restraining the maxillary growth 
or stimulating the mandibular growth the aim is to reduce the 
overjet & sagittal skeletal discrepancy . For stimulating the 
mandibular growth variety of functional appliances have been 
proposed including Robin`s monoblock , Activator , Bionator , 
Twin block & Frankel`s regulator.[2] The effect of these 
functional appliances is that by holding the deficient mandible 
forward mandibular growth can be stimulated by inducing bone 
growth at condylar level. 
      The activator provides greater contact are with the 
mandibular teeth & lingual mucosa and thus effective in 
stimulating patient to position the  mandible forward.[1] In 
addition to growth modulation the effects of activator include 
lower incisor proclination & upper incisor retroclination resulting 
in decrease in overjet. The activator loads on lingual surface of 
lower incisors & can procline them gradually because of 

reciprocal intermaxillary traction while the patient occludes in 
construction bite. The acrylic framework of activator provides 
contact with all teeth & posterior erupting teeth can be guided 
mesially or distally with selective grinding of acrylic framework. 
Activator can be used to change dental relationship in all three 
planes of space. [1] 
 

II. MATERIAL & METHOD 
2.1 CASE PRESENTATION: 
      The current case is of a 12 year old male patient who reported 
to our orthodontic clinic with the chief complaint of forwadly 
placed upper front teeth. The patient was in an early permanent 
dentition stage with an excessive overjet of 7mm & complete 
overbite. Class II molar relationship on left side & Class I on 
right side.( Figs 1a-e) 
      Cephalometric analysis showed a Class II skeletal base due to 
retrognathic mandible.(Fig 3) The mandibular plane angle was 
clockwise rotated & no excess gum show on smiling. Arches 
were well expanded. The profile of the patient was convex with 
incompetent lips & recessive chin. 
      Since the patient was growing with growth potential in hand, 
we decided to go for a two phase treatment with phase I being 
growth modulation therapy using an activator followed by phase 
II fixed mechanotherapy. Since the patient was a vertical grower, 
an activator with high construction bite was fabricated to not 
only correct the sagittal relationship but also changing the growth 
vector from vertical to more towards average. The aim of phase I 
treatment was to correct class II molar relationship, overjet & 
profile followed by phase II good interdigitation. 
 
2.2 TREATMENT PROCEDURES: 
      After the loose fitting appliance delivery , the rough areas 
were smoothned & trimming was not done since patient being a 
vertical grower.(Fig 6) The patient wore the appliance for 
14months & at the end of Phase I the patient showed improved 
facial profile bilateral Class I molar & canine relationship. 
Superimposition of pre treatment & post treatment (Fig 5) 
revealed that mandible had grown forward & upward i.e. closure 
of mandible which was favourable for downward growing 
mandible. After active phase I treatment phase II treatment was 
initiated. An 0.018” x 0.025” pre-angulated edgewise appliance 
was placed for full mouth fixed orthodontic stage treatment. With 
the progression of wire 0.014” Niti , 0.016” Niti, 0.016” SS . 
0.016” x 0.022 “ Niti . 0.16” x 0.022 SS wire and proper wire 
bending, a good occlusion with ideal overjet , overbite was 
achieved.(Fig 2a-e) 

C 
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III. TREATMENT RESULTS 
      Six months after debanding & debonding, patient still 
retained good occlusion with a bilateral Class I molar & canine 
relationship , good facial proportions & straight profile. The 
maxillary findings remained stable, SNB changed from 69° to 
73°, mandibular plane angle closed from 30° to 27°.(Fig 4). 
Upper & lower incisors remained stable post treatment when 
compared to pre treatment.(Table No. 1) 
 

IV. DISCUSSION 
      The discrepancies between jaws in the development of 
stomatognathic system plays an important role in development of 
Angle`s Class II division malocclusions.[3] Studies have 
revealed that the majority have a component of mandibular 
deficiency .[4]Changing the function of the mandible by forcing 
the patient to function with the lower jaw forward could 
stimulate mandibular growth thereby correcting a Class II 
problem.[5] Functional appliances are of greatest clinical benefit 
in actively growing patients.[6] 
      In this case an activator with high construction bite was given 
to the patient not only for sagittal correction but also to change 
the downward growing growth vector of mandible to close. The 
ANB showed a significant decrease and the reason being 
stimulation of mandibular growth. When patient wore the  
appliance muscular forces generated by forward positioning of 
mandible was transferred to maxillary & mandibular teeth 
through the acrylic body & labial bow. These teeth which were 
transmitted through the bone & periosteum produced restraining 
effect on forward growth of maxilla. 
      Harvold & Vargervik indicated that at the end of activator 
treatment , the height of posterior mandibular alveolar processes 
increase and as a result posterior mandibular rotation occurs.[7] 
In our case the mandibular angle closed due to increase in 
condylar growth. Nelson et al when used Harvold appliance 
found increase in gonial angle attributing to posterior 
displacement of articulare.[6] Posterior fossa displacement 
through spheno-occipital syncnondrosis has also been cited as an 
important factor.[8] De Vincenzo et al recorded significant 
increase in effective mandibular length in his treatment group.[9] 
On the contrary , some authors claim that mandible does not 
grow in length with usage of functional appliances. [10],[ 11] 
      A significant decrease in overjet was seen with mandibular 
forward growth & less of dental changes. Reey & Eastwood 
claim that the reason for decrease of overjet is the stimulation of 
forward growth of mandible , in addition to retraction of upper 
incisors.[12] Upper incisors in our patient showed some amount 
of retrusion which was similar to findings of Tumer & Gultan.[3] 
Lower incisors showed proclination of some degree as was seen 
by De Vincenzo, Vargervik , Harvold and Meach.[9],[10],[13] 
      In most of the studies , a response to the anterior 
displacement of mandible occurs within the dental arch. The 
force returning the mandible to its original position is transmitted 
by the appliance & its labial bow to maxillary dentition & 
particularly to maxillary incisors. 
      So the possible mechanism for the activator in correcting 
Class II malocclusion includes : retardation of maxillary growth , 
encouragement of mandibular growth , maxillary incisor lingual 

tipping ,mandibular incisor labial tipping & remodelling changes 
in temporomandibular joint. 
 

V. CONCLUSION 
      The study clearly showed that the changes which were 
brought about by by the activator were: 

1. Stimulation of mandibular growth & the correction of 
Angle`s Class II malocclusion. 

2. Closure of mandibular plane angle by change in the 
growth vector from clockwise to being closed 

3. Reduction in facial convexity, overjet , overbite & a 
pleasant faical profile 

4. Upper incisors retrusion and slight proclination of lower 
incisors. 
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Table No. 1 
Cephalometric comparision 

 
             Pre treatment Post treatment 
SNA 78° 78° 
SNB 69° 73° 
ANB 9° 5° 
Effective mandibular length 104mm 108mm 
Mandibular plane angle 30° 27° 
Upper incisor to NA 23° 22° 
Lower incisor to NB 28° 30° 

 
 
List of figures: 
Figure 1a-1e – Pre treatment photographs 
Figure 2a-2e—Post treatment photographs 
Figure 3—Pre treatment lateral cephalogram 
Figure 4—Post treatment lateral cephalogram 
Figure 5-- Superimposition  
Figure 6-- Activator 
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Abstract- In this paper, a brief description of SECURE 
COMMUNICATION between the CARDS and the OFFLINE 
ENTITY (server) are explained. With describing the process, it 
also introduces with the types of securities that can be 
implemented to makes Communication secure. And at last, this 
paper familiarizes with some of the Secure Channel Protocols 
that are currently being suggested by Global Platform. 
 
Index Terms- Entity Authentication, Integrity and 
Authentication, Confidentiality, Secure Channel Protocol. 
 

I. INTRODUCTION 
ith thinking the need of this technology i.e. SECURE 
CHANNEL PROTOCOL, I first gave a thought IS 

THERE IS ANY NEED OF SECURITY? 
       With this I took an example to convince myself that How 
about am I talking to someone and some another person listens 
all communication and can modify our conversation like I say 
Hello to someone and in between someone modifies it to CHAL 
BHAAG. What about the person to whom this data actually 
delivers, he will surely not reply with Hello. 
       So, with this thought in my mind I move on to draw some 
understanding regarding the Secure Channels used in our Smart 
Cards for SECURE COMMUNICATION between the client 
(card) and server.  
 

II. STEPS TO COMMUNICATE SECURELY 
       To start with I would share the process of how this SECURE 
CHANNEL works between card and server using the same 
example I quoted above. 
       There are basically three steps to communicate SECURELY 
with an SERVER: 

1. Initiation (technical term: SECURE CHANNEL 
INITIATION): 

This step includes: 
a. Authentication of the server (off-card 

entity). 
b. Exchanges sufficient information to 

perform the security on the data to be 
exchange. 

       So, now if I co-relate this step to the example, then this step 
basically first authenticate the person to which I wanted to speak 
to. 
       Once the person is authenticated, second step is to exchange 
all the information so that the communication that we need to 
transfer would be secure (not to be crack by someone and not to 
be modify by someone) 

2. Operation(technical term: SECURE CHANNEL 
OPERATION): 

       This step includes the exchanging of data between the card 
and the server (off-card entity) using the security generated from 
the step 1. 
       So, again co-relating this with example, it means this step 
includes the communication that is to be transfer between me and 
the person to which I wanted to talk to. That is Hello that I 
wanted to speak to the person and his reply. In this step the data 
(to be transferred) is secured by the keys and some cryptographic 
functions that are generated in step 1, remember exchange of 
some information. 
 

3. Termination(technical term: SECURE CHANNEL 
TERMINATION): 

       This step includes the termination of the communication. 
Whenever the card or the server determines that there no more 
communication needed, then the communication is terminated. 
       So, last time again co-relating this example, this step 
pressing the RED BUTTON i.e. terminating the call whenever 
me or the person to which was communicating feels that yes now 
there is no more communication needed. 
This was a very brief introduction of how SECURE 
COMMUNICATION happens between the card and sever. 
 

III. SECURITIES OFFERED BY GLOBAL PLATFORM 
       Let’s move down a little bit more and see How are we 
getting the communication SECURE. I mean what all securities 
we are applying in between the communication such that after 
this I can say No one can modify my HELLO to CHAL 
BHAAG. Basically there are three types of security provided by 
Global Platform to make the communication secure. These are: 

1. Entity Authentication: 
       This is the security in which either the card or off-card entity 
needs to provide AUTHENTICATION to the other entity. 
So co-relating it with the example it means either I or the person 
to which I wanted to talk to need to provide authentication to the 
other entity. 

2. Integrity and Authentication: 
       This is the security in which the message receiving entity 
actually verifies the authenticity of the message sender. Also 
in addition is also verifies that the message is not being altered 
over the communication channel. 
       So co-relating it with the example it means when the 
receiver receives my HELLO, he/she will first verifies that 
message came from me and not someone else. Also he/she 
verifies that HELLO is the same data that I sent and that he/she 
receives. 

3. Confidentiality: 

W 
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       Last and the most important (in my point of view) is this 
service. This is the service in which it is being verified that the 
message i.e. being transmitted over the communication 
channel is not being visible to any other entity. 
       So for the last time co-relating it with the example, it means 
the my HELLO will not be visible to any other entity (excluding 
the receiver) 
       So, this is all the security that can be implemented in order 
make COMMUNICATION SECURE. 
 

IV. SECURE CHANNEL PROTOCOLS 
       I believe this is the right time to introduce you all with 
SECURE CHANNEL PROTOCOLS. There are different 
protocols or in layman language I would say 
IMPLEMENTATIONS using which the communication taking 
place between off-card entity (may be server) and on-card entity 
(may be some application) can communicate SECURELY. 
These different implementations are referred as SECURE 
CHANNEL PROTOCOLS. Currently there are different 
SECURE CHANNEL PROTOCOLS provided by ETSI group 
and Global Platform. 
       Secure Channel Protocols provided by ETSI group and 
Global Platform are: 

 Secure Channel Protocol 01 
 Secure Channel Protocol 02 
 Secure Channel Protocol 10 
 Secure Channel Protocol 80 
 Secure Channel Protocol 81 
 Secure Channel Protocol 03 

 
       Now we got the process – how we communicate securely, 
the three securities – applies to make communication secure, the 
different Secure Channel Protocols – different implementation to 
implement securities. 
       Just the last question – Who is going to implement this? Is 
it every off-card entity (e.g.: every application) or Is it someone 
other entity on card. 
       To answer this question, Global Platform provided two ways 
in which application residing on card can use SECURE 
CHANNEL PROTOCOL: 

1. Direct Handling (and in simple words IMPLEMENT 
SECURE CHANNEL PROTOCOL BY 
THEMSELVES) 

2. In-direct Handling (and in simple words LET SOME 
ONE (e.g.: security domain) TAKES CARE TO 
IMPLEMENT SECURE CHANNEL PROTOCOL FOR 
YOU) 
 

V. CONCLUSION  
       Through this paper, I would like to share my understanding 
towards SECURE COMMUNICATION between SIM CARDS 
and SERVER. Also I tried to write down this paper keeping in 
mind that the knowledge should not only be communicated to 
DOMAIN PERSON but even if LAYMEN read this paper, 
he/she will also understand the communication. So, by 
concluding I would really suggest to SIM CARD Dealers or 
OTA Server parties to use these PROTOCOLS since in today’s 
world where there is almost to everything hackable, we really 
need something to be really POWERFUL that can really protect 
our data and communication. 
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Abstract- We report on synthesis of two highly disperse 
nanoparticles viz. Fe2O3 & f-Fe2O3 using chemical reduction 
method. Reaction was initiated to mix solution A (i.e. Fecl3 
6H2o) into solution B (i.e. Fecl24H2o) together under the 
presence of ammonium to develop nanoparticles. Mechanical 
properties of above mentioned nanoparticles filled with polyester 
polymer nanocomposites were fabricated to assess the possibility 
of using this filler as a new material.  Methacryloxypropyl was 
used as a functionalization agent to prepare f-
Fe2O3nanoparticles. Mechanical properties of f-Fe2O3 
nanocomposites were improved with the help of 
functionalization when compared with Fe2O3 nanocomposites.  
A functionalization of nanoparticles favours the composite 
fabrication with a lower curing temperature as compared to the 
as-synthesised nanoparticles filled polyester nanocomposites. 
Thermogravimetric analysis showed an increased thermo-
stability of f-Fe2O3 nanoparticles filled polyester 
nanocomposites as compared to the Fe2O3 nanoparticles filled 
counterparts. Mechanical and thermal properties were increased 
due to the homogeneous particle dispersion and chemical 
bonding between nanoparticles and polyester matrix. The 
nanoparticles become magnetically harder after incorporation 
into the polyester resin matrix.  
 
Index Terms- Nanocomposites, f-Fe2O3 nanoparticles, 
Mechanical properties. 
 

I. INTRODUCTION 
rganic materials with both conducting and ferromagnetic 
properties have received tremendous attention due to their 

potential applications in batteries, electrochemical display 
devices, molecular electronics, nonlinear optics, sensors, 
electrical- magnetic shields and microwave-absorbants. Besides 
blending method by mixing physically inorganic ferromagnetic 
powder with conducting polymer powder, several approaches 
such as electrochemical and in-situ chemical polymerization 
have been reported to prepare conducting polymer film with 
ferromagnetic properties and nanocomposites with coreshell 
structure ( Chen,et al., 2005; Podlaha  and Landolt, 1997). 
Nanomaterials dramatically different from their bulk or atomic 
counterparts have attracted much interest due to their unique 
physicochemical properties for a wide range of potential device 
applications such as UV lasers, solar cells, high-sensitivity 
chemical gas or volatile organic compound sensors, and DNA 
sequence sensors (Castro, et al., 2000; Wetzel, et al.,2003; Guo, 

et al., 2007). Nanostructural materials such as nanoparticles 
(NPs) or nanofibers have been used as fillers in both the 
polymeric nanocomposites to improve the mechanical, electric, 
electronic and optical properties, and the metallic nanocomposite 
to control the electrodeposition. Polymer nanocomposites 
reinforced with inorganic nanoparticles have attracted much 
interest due to their lightness, homogeneity, cost-effective 
processability, and turntable physical properties (Kohli, et al., 
2005; Judeinstein and Sanchez, 1996; Zhang, et al., 2005; Gao 
and Mader, 2002). Polyester resin, as a structural polymer, was 
chosen as a polymer matrix in current study due to the fact that 
the cured resins are thermosetting with a network structure 
possessing high resistance to the moisture and chemicals, and 
good mechanical properties. Thus the resultant composites have 
the potential applications in fabrication and building materials 
such as electrodeposition tanks, automotive parts and marine 
vessels which require superior mechanical properties and/or high 
resistance to harsh environments such as strong acid or base. 
Furthermore, the functional groups of the polymer surrounding 
the nanoparticles enable these nanocomposites as good 
candidates for various applications such as site-specific molecule 
targeting in biomedical areas (Shenhar, et al., 2005; Guo, et al., 
2006; Guo, et al., 2007a; Guo, et al., 2007b). The existing 
challenges in the composite fabrication are to obtain uniform 
filler dispersion and to introduce strong chemical bonding 
between the nanoparticles and the polymer matrix, which are 
necessary to provide a high tensile strength due to local stress 
within the nanocomposite. The interfacial interactions between 
fillers and polymer matrix play a crucial role in determining the 
quality and properties of the nanocomposites (Rancourt and 
Taylor, 2008; Sawada et al., 2008; Chiang, et al., 2003). The 
poor bonding linkage between the fillers and the polymer matrix 
such as the composites made by simple mixing (Hsu, et al., 2003; 
Liu, et al., 1999; Park, et al., 2003; Sorensen, 2001; Zhang, et al., 
1998) will introduce artificial defects, which consequently result 
in a adverse effect on the mechanical properties of the 
nanocomposites. Introducing good linkages between the fillers 
and the polymer matrix is still a challenge for specific composite 
fabrication. However, appropriate chemical engineering 
treatment of the nanofiller surface by introducing proper 
functional groups could improve both the strength and toughness 
of the subsequent composites with improved compatibility 
between the nanofillers and the polymer matrix, and make the 
nanocomposites stable in harsh environments as well. Thus, 
surface functionalization of nanoparticles with a surfactant or a 
coupling agent is important not only to stabilize the nanoparticle 

O 
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during processing but also to render them compatible with the 
polymer matrix. In this paper, the effect of particle 
functionalization by a functional methacryloxypropyl on the 
polyester resin curing process and the optimum conditions for 
high-quality nanocomposite fabrication were investigated. The f-
Fe2O3 nanocomposites reinforced polyester nanocomposites 
showed enhanced mechanical properties under tensile, impact 
and damping study. The nanocomposites containing the f-Fe2O3 
nanocomposites showed improved thermal stability as compared 
with the nanocomposites reinforced with the as-received Fe2O3 
nanocomposites. The nanoparticles were found to be 
magnetically harder (larger coercivity) after the nanoparticles 
were dispersed in the polyester resin matrix.  
     In the present paper, Fe2O3, f-Fe2O3 nanoparticles were 
synthesised by chemical reduction method. The major objective 
of this paper is to explore a novel approach on mechanical 
properties of two different nanoparticles viz. Fe2O3, f-Fe2O3   
dispersed in to the polyester nanocomposites, i.e. 
polyester/Fe2O3, polyester/f-Fe2O3 nanocomposites were 
developed and characterized. Thus, improved mechanical 
properties would be expected. 
 

II. MATERIALS 
     Unsaturated polyester (UP) with 2% cobalt accelerator, 
catalyst 50% methyl-ethyl-ketone-peroxide (MEKP) and 10% 
DMA solution was employed in the present study supplied by 
Dipol 101 from Divine Petrochemicals Pvt. Ltd., India. Ratio of 
UP/accelerator/catalyst/promoter is 100/2/2/2 (Hsu, et al., 2003; 
Liu, et al., 1999). The liquid resin has a density of 1.231 g/cm3 
and a viscosity of 370 centipoises (cps) at room temperature. 
Fe2O3 nanoparticles with an average diameter of 10-15 nm and a 
specific surface area of 45m 2/g were functionalized and used as 
nanofillers for the nanocomposite fabrication. Trigonox 239-A 
(curing catalyst or initiator, organic peroxide, liquid) was 
purchased from Akzo Nobel Chemicals. Cobalt naphthenate 
(CoNap, OM Group, Inc.) was used as a catalyst promoter 
(accelerator) to decompose the catalyst at room temperature. 
Methacryloxypropyl-trimethoxysilane (MPS) and 
tetrahydrofuran (THF, anhydrous) were purchased from Sigma–
Aldrich Chemical Company (Sawada et al., 2008). All the 
chemicals were used as-received without further treatment. 
2.1Characterization 
     Curing characteristics of polyester and polyester filled Fe2O3 
& f-Fe2O3 nanocomposites was studied using DSC. The sample 
(consisting of resin, Fe2O3 & f-Fe2O3 and hardener prior to 
curing) of 5 mg is taken in an alumina crucible and heat is 
applied at the rate of 10° C min. Modal analysis is performed to 
calculate natural frequency and damping factor ‘n’. Damping 
factor is calculated using impulse hammer technique (IHT) and 
logarithmic decrement method (LDM).  Specimens of 250 mm x 
25 mm x 4 mm is prepared, in which one end of beam is clamped 
and other end is attached to accelerometer to obtain vibration 
modes. Natural frequency is determined by impulse loading at 
free end of the bean using impulse exicitation (Rion PH 7117, 
modally tuned hammer). The signal received from accelerometer 
is displayed in Fast Fourier Transform (FFT), in which natural 
frequency is noted down for various modes. Damping factor ‘n’ 
using IHT is determined using half power bandwidth method. 

The expression for damping factor by half power width 

technique is given by  ( nωωξ 2/∆= ), where ω∆  is 
bandwidth at half-power points of resonant peak for the nth mode 

and nω  is resonant frequency. The half power points are found 

at 2/1  of maximum peak value. In the LDM, sine wave 
signal is supplied to drive the modal exciter to excite the 
cantilever beam specimen (Castro, et al., 2000; Wetzel, et al., 
2003). During the natural frequency mode, amplitude increases 
to a large extent, once the resonance is achieved. At this point, 
the excitation signal is disconnected freely and a typical free 
decay curve is obtained. From this decay curve, two 
experimental amplitude data points are collected namely x1 and x 
n+1, and the damping factor n is calculated by using the 
expression 
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     Whereξ , the damping factor, n + 1, the number of cycles, 
δ is the logarithmic decrement, x1 and x n+1 are the two 
displacement values at the time intervals t1 and t2, respectively. 
A Jeol JSM 840A Japan scanning electron microscope (SEM) 
was used to study the morphology of fractured surfaces of after 
tensile test of Fe2O3 & f-Fe2O3 nanocomposites with different 
magnifications. Samples were gold-coated initially subjected to 
SEM analysis. The scanning electron micrograms of different 
cross-sections of the nanocomposites of pure polyester filled with 
Fe2O3 & f-Fe2O3 nanocomposites were studied. Tensile strength 
was studied by using universal testing machine (UTM) supplied 
by Instron Corporation; 3369, series-9 was used with a crosshead 
speed of 5mm/min. Testing samples were prepared like dumb-
bell shapes and its dimensions are (100 x 20 x 3 mm3) prepared 
based on the ASTM D 638 standards. In each case, five samples 
were tested and the average value tabulated. The thermal 
characteristics of the Fe2O3 & f-Fe2O3 filled with polyester 
nanocomposites were measured using both differential scanning 
calorimetry (DSC-2010 TA Instrument) and thermogravimetric 
analyses (TGA) at a rate of 10°C/min under nitrogen flow.  
 
2.2 Preparation of ferrite-nanoparticles 
     Reaction was carried out by mixing two solutions, named as 
solution A (i.e. Fecl3 6H2o) and solution B (i.e. Fecl24H2o) to 
form nanoparticles. 0.1 Mole of 27.030gms of solution A was 
dissolved 1000ml deionised water, whereas, 19.881gms of 
solution B was dissolved in 1000ml deionised water used were to 
prepare solutions. Then solution A was added then to solution B 
drop wise by 2:1 stoichiometric ratio under vigorous stirring. 
Ammonium (45ml) was dropped in to the mixture; forthwith 
black powder was produced in less than one second. After 
reaction, the product particles were separated from the solution 
by a strong magnet and washed with deionised water. Freeze-
drying overnight was utilized to dry the particles.  
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2.3 Surface functionalization of iron oxide nanoparticles 
     The nanoparticles functionalization follow procedures similar 
to our earlier reported nanoparticle process (Guo,et al.,2007a; 
Guo,et al.,2007b) and is described as follows. Fe2O3 
nanoparticles (13.38 g, 83.8mol) were added into a mixture of 4 
g Methacryloxypropyl and 30 ml THF. The resulting colloidal 
suspension was ultrasonically stirred (Branson 1510) for 1 h and 
precipitated by a permanent magnet at room temperature. The 
precipitated nanoparticles were rinsed with THF to remove 
excessive Methacryloxypropyl for subsequent nanocomposite 
fabrication and the dried nanoparticles were used for further 
particle characterization.The as-received Fe2O3 nanoparticles or 
MPS functionalized Fe2O3 nanoparticles were dispersed into 30   
ml resin on a specific weight percentage basis. The dispersion 
was carried out in an ice-water ultrasonic bath for about 1 h. The 
above particle-suspended solution was then ultrasonically stirred 
in an ice-water ultrasonic bath until the temperature was cooled 
down. Then, 2.0 wt% catalyst (initiator) was added into the iron-
nanoparticles which was stirred and degassed for 2 min. Next, 
0.3 wt% promoter was added and mixed quickly. The mixed 
viscous solution was poured into silicone rubber molds. The 
curing via free-radical bulk copolymerization or 
homopolymerization initiated by the catalyst was done at 85 °C 
for 1 h under normal atmospheric conditions and cooled down to 
room temperature naturally in the oven following procedures 
similar to those used for our reported alumina nanoparticles filled 
polyester resin nanocomposites fabrication (Judeinstein and 
Sanchez, 1996). A viscous liquid solution was still observed in 
the mold after this curing process, indicating that nanofilling 
materials have a significant effect on the quality of fabricated 
nanocomposites. However, high-quality nanocomposites were 
formed by room temperature curing for 24 h followed by post 
curing at 100 °C for 2 hours. 
 

III. RESULTS AND DISCUSSIONS 
     The tensile fracture surfaces of polyester and polyester filled 
f-Fe2O3 are shown in Figure 1.It is learnt from the cross section 
of fractured surface of pure polyester is smooth due to brittle 
failure. However, on addition of f-Fe2O3 particles, crack surface 
becomes rough. The roughness increases as f-Fe2O3 content 
increases in the matrix. The fracture roughness indicates that the 
resistance of propagation of crack is small and the crack has not 
propagated as easily as seen in pure polyester. The fracture 
surface roughness indicates that crack propagation is large and 
increased the torturous path of propagating crack (Kohli, et al., 
2005; Judeinstein and Sanchez, 1996). This effect results in 
higher stress to failure and caused improved strength of f-Fe2O3 
nanocomposites. Though the fracture roughness is predominant 
at 6% f-Fe2O3, the existence of unexfolaited aggregates, voids, 
etc. could have decreased the strength of f-Fe2O3. The fracture 
surface of polyester with Fe2O3 series is seen in Figure 2. 
Fracture surface of polyester with 1% Fe2O3 is rougher than pure 
polyester. At 6% f-Fe2O3, the presence of voids is noted. This 
indicates that particles have peeled off from material as crack 
propagates, and create void at the positions where Fe2O3 
particles were present. This also indicates that bonding between 
matrix and Fe2O3 particle is poor. From both Figures, it is learnt 
that at 3wt. % f-Fe2O3 the roughness was more predominant in 

the Fig.1 than the Fig.2. In the Fig.2   at 6 wt.% Fe2O3, though 
the fracture surface is rough though, due to the existence of voids 
is clearly visible and has decreased the strength of the material. 
The poor bonding strength, smooth fracture surface, voids, etc. 
could decrease the tensile strength of the Fe2O3 filled polyester 
nanocomposites. In polyester/Fe2O3 series, though the tensile 
strength increases up to 3% Fe2O3, for higher   nanoparticles 
content, it decreases due to unexfoliated aggregates, voids, etc. 
However, the strength of f-Fe2O3 nanocomposites are 
significantly improved than the Fe2O3 nanocomposites. It 
requires further investigation of the synthetic procedure to 
understand the methods of improving tensile strength for higher 
nanocontents. Figure 3 shows SEM picture of polyester with 6% 
f-Fe2O3 consisting of voids. 
     DSC scans of polyester filled with f-Fe2O3, polyester filled 
with Fe2O3 nanocomposites are shown in Figure 4. At 1 wt% f-
Fe2O3 addition, the peak position was decreased to lower 
temperature as shown in Figure 4a. At higher wt% f-Fe2O3 
nanodispersion two distinct peaks were noticed, one at lower 
temperature and another at higher temperature. The higher 
temperature peak is noticed at curing peak of 1wt% f-Fe2O3 
nanocomposites. The lower temperature peak corresponds to 
curing of polyester resin in intergallery region, and higher 
temperature peak corresponds to curing at extragallery (matrix) 
region. As f-Fe2O3 content increases above 3 wt% the lower 
temperature peak decreases and for 6 wt% f-Fe2O3 it is at 420 ̊C. 
Single exothermic peaks was noted for polyester with f-Fe2O3 
content up to 3 wt% f-Fe2O3 and results in uniform 
polymerization. This uniform polymerization at intergallery 
region and extragallery (matrix) region could have favoured the 
exfoliated structure. At higher Fe2O3 content (i.e. 3 wt%), the 
uneven polymerization occurs in the nanocomposites and this 
leads to two distinct curing exothermic peaks. The intergallery 
polymerization occurs at lower temperature and cures quicker 
than that of the extragallery polymerization. Due to this quick 
intergallery polymerization, the iron nanolayers cannot separate 
further. This uneven polymerization leads to the formation of 
intercalated structures for higher f-Fe2O3 content (above 3 wt%). 
The DSC curing scans of polyester filled with Fe2O3 are shown 
in Fig. 4b. It is seen that the addition of Fe2O3 does not shift the 
exothermic peak, which is noted for f-Fe2O3 contents in the 
Fig.4a. The result suggests that addition of Fe2O3 in polyester 
resin does not affect the curing of polyester. The addition of f-
Fe2O3 and Fe2O3 fillers in the polyester decreases the intensity 
of exothermic peak. The addition of Fe2O3 continuously 
decreases the exothermic peak and this is due to decrease in 
concentration of polyester resin on the addition of nanoparticles. 
It is stated that the presence of organ ions in f-Fe2O3 increases 
the polymerization of polyester by catalytic effect attributed the 
increase of curing temperature (Rancourt and Taylor, 2008). 
However, the existence of f-Fe2O3 affects the polymerization of 
polyester. Results shows that the effect of f-Fe2O3 restricting the 
polymerization is more than the polymerization of Fe2O3 with 
polyester polymer, and hence decreases the curing temperature of 
polyester resin. 
     Figure 5 shows TGA curves of polyester filled with two 
different nanoparticles such as Fe2O3 and f-Fe2O3 
nanocomposites. Figure 5 (a) shows thermal stability ,of 1wt.% 
and 3wt.% Fe2O3 nanocomposites does not show much 
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difference between the both wt.% ratios as both the curves 
merged up to 300°C and it is due to  dissociation of  iron oxide 
ions. It is also learnt that due to the moisture content in the Fe2O3 
nanoparticles the decomposition was started at 100°C. On 
addition of 6wt% Fe2O3 in polyester, the thermal stability was 
increased up to 325°C. The hard iron-oxide layers act as barrier 
for volatile degradation of polyester matrix. This effect causes 
such enhanced thermal properties of nanocomposites. The 
enhanced thermal stability of Fe2O3 nanocomposites was 
observed even at higher temperature (>400 °C) was due to the 
existence of inorganic phases (SiO2, Al2O3, MgO, etc) (Park, et 
al., 2003; Sorensen, 2001) dominates the iron-nanocomposites. 
Figure 5b shows decomposition of polyester filled with f-Fe2O3 
nanoparticles. From the Fig.5b shows weight loss was remain 
constant up to 150°C. This is the clear indication, through 
functionalization of iron-oxide nanoparticles moisture content is 
reduced some extent. And also thermal stability was increased to 
305°C for 1wt.% f-Fe2O3 whereas for 3 and 6wt.% f-Fe2O3 up to 
330°C and 335°C respectively. Another significant point come to 
light is decomposition temperature for f-Fe2O3 nanoparticles 
were changed dramatically than Fe2O3 nanoparticles. There is a 
marginal shift in decomposition temperature when f-Fe2O3 is 
added in to the polyester. The improved thermal stability is 
noticed for polyester filled f-Fe2O3 series is higher temperatures 
(i.e.335°C) than pure iron-oxide nanoparticles.  
     Figure 6 (a) and (b) shows the effect of addition of Fe2O3 and 
f-Fe2O3 nanoparticles filled polyester nanocomposites on tensile 
strength and tensile modulus. The tensile strength of pure 
polyester is 41.1 MPa which can be seen in the Fig.6 (a). It is 
increased up to 3 wt% for both composites, decreases when 
further dispersion. On other hand, tensile strength was increased 
up to 3wt.%, decreases in further addition of f-Fe2O3 filled 
polyester nanocomposites. Tensile strength was optimized at 
3wt.% for Fe2O3 and f-Fe2O3. When nanoparticles are 
functionalized, it left off exfoliated structures at 3% is the clear 
indication of higher performance for the f-Fe2O3 when compared 
with Fe2O3. The formation of intercalated structure, 
agglomeration, presence of voids, etc., above 3% iron-oxide has 
decreased the strength of the nanocomposites. In the Fig. 6(b), 
tensile modulus is increased up to 3.5wt.% ,decreases further 
increase. On the other hand, the tensile modulus of Fe2O3 and f-
Fe2O3 nanocomposites increased with particle content, no matter 
the specimens were functionalized or not, as shown in Fig. 6(b). 
This is because the surface modified or not modified 
nanoparticles reinforced the composites successfully (Zhang, et 
al., 1998). The Fe2O3 particles did not make the remarkable 
difference in tensile modulus at a lower given particle content. 
This is because the tensile modulus is measured at small 
deformation. At this stage, the Fe2O3 molecules do not respond 
to the deformation. But at higher filler content, due to the 
increase in viscosity of the particle causes agglomerations, and 
void induces poor stress transfer, therefore, beyond 3.5wt.%   
tensile modulus  was decreased. The orientation of iron platelets 
and polymer chains with respect to loading direction can also 
contribute to reinforcement effects. The decreasing rate of 
modulus at higher Fe2O3 content (>3.5% Fe2O3) is due to 
presence of  not exfoliated aggregates in polyester matrix. In 
polyester/ f-Fe2O3 composites, there was not much improvement 
in modulus due to the absence of homogeneous Fe2O3 

distribution at molecular level, and hence does not contribute to 
molecular strength. The tensile fracture surfaces of polyester 
filled f-Fe2O3 and Fe2O3 are shown in Fig. 1. Fig. 2 shows the 
fracture surface of polyester filled Fe2O3 and f-Fe2O3 particles. 
If it seen from Fig. 1 that fracture surface of pure polyester is 
smooth due to brittle failure. However, on addition of Fe2O3 
particles, crack surface becomes rough (i.e. ductile nature). The 
roughness increases as Fe2O3 content increases in the matrix. 
The fracture roughness indicates that the resistance of 
propagation of crack is large and the crack has not propagated as 
easily as seen in pure polyester. The fracture surface roughness 
indicates that crack propagation is large and increased the 
torturous path of propagating crack (Chiang, et al., 2003). This 
effect results in higher stress to failure and caused improved 
strength of Fe2O3-nanocomposites.  
3.1 Impact properties 
     Impact results of polyester filled with Fe2O3 and f- Fe2O3 
nanocomposites are shown in Fig. 7. It is seen that impact 
strength is increased up to 2.5wt.% Fe2O3 and further addition of 
Fe2O3 decreases the impact strength. The decrease in impact 
strength at higher filler content is due to the existence of 
agglomeration,  not exfoliated aggregates, voids, etc. The 
addition of f-Fe2O3 in polyester decreases the impact strength of 
polyester/nanocomposites beyond 3%. The impact strength 
results shows that f-Fe2O3 nanocomposites provide better impact 
properties than Fe2O3 filled polyester composites. Figure 1, 2, 
and 3 shows the impact fracture surface of nanocomposites. The 
impact fracture surface provides the reason for impact properties 
in nanocomposites. Figure 1 shows that fracture surface of pure 
polyester is smooth and was indicating brittle failure. The 
addition of 1% Fe2O3, fracture surface shows rough morphology. 
The roughness of the fracture surface increases as Fe2O3 content 
increases to 2.5% Fe2O3. The existence of rough surface shows 
that crack propagation is difficult and could have increased the 
torturous path and leads to high strength to failure. This has 
caused high impact strength of Fe2O3 nanocomposites up to the 
addition of 2.5 wt% Fe2O3, and on higher addition. Impact 
results suggest that some additional energy absorbing mechanism 
is taking place when f-Fe2O3particles are reinforced in matrix. 
Crack pinning, cavitations mechanisms, crack surface roughness, 
etc. (Gao and Mader, 2002) are the possible reasons for high 
impact strength for f-Fe2O3 filled polyester higher than that of  
Fe2O3 filled polyester, hence Table 1 shows the effect of Fe2O3 
addition on natural frequency of polyester. Pure polyester shows 
natural frequency of 17.56, 118.53, 120.53 and 298.34Hz for 1st 
four modes of vibrations, respectively. On addition of Fe2O3, 
natural frequencies of all modes are higher than the polyester. 
For higher Fe2O3 content (>3 wt %), natural frequency 
decreases, however higher than that of pure polyester. The large 
increase in stiffness due to the reinforcement of Fe2O3 in the 
matrix causes such increased natural frequency. For higher 
Fe2O3 content, the presence of  not exfoliated aggregates of 
Fe2O3 reduces the stiffness, which decreases the natural 
frequency. Table 2 shows the effect of f-Fe2O3 addition on 
natural frequency of polyester. The Fe2O3 addition does not 
improve the natural frequency of polyester as is seen in the case 
of f-Fe2O3 filler additions. A negligible effect in stiffness on 
reinforcement of Fe2O3 in polyester polymer matrix causes such 
low natural frequencies. Figure 8 (a) and (b) shows the effect of 
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Fe2O3 and f-Fe2O3 addition on damping characteristics of 
polyester nanocomposites. Damping factors measured by LDM 
and IHT methods for 1st and 4th mode of natural frequencies are 
presented. Damping factors measured for 1st mode of natural 
frequencies of epoxy with Fe2O3 and f-Fe2O3 series are shown 
in Fig. 8a. It is observed that both the Fe2O3 and f-Fe2O3 
addition increases the damping factors of pure polyester. The 
Fe2O3 filled polyester increases the damping factor than that of 
f-Fe2O3 filled polyester polymer. Damping factor measured by 
IHT shows higher values than that of measured by LDM. The 
free load during impact causes increased damping in IHT. Since 
no free load is acting in LDM, and hence damping factor is less 
than that of IHT. It is seen that damping factor increases up to 3 
wt% of Fe2O3, and for higher Fe2O3 addition in polyester, 
damping factor decreases but above the value of matrix material. 
The increased stiffness due to the addition of Fe2O3 improves 
damping factor (Liu, et al., 1999). Similar effect in damping is 
noted for 4th mode of natural frequency of epoxy filled Fe2O3 
and f-Fe2O3 series as shown in Fig. 8(b). Though the addition of 
f-Fe2O3 shows improvement in damping factor, the values are 
lesser than that of Fe2O3 filled polyester polymer. 
 

IV. CONCLUSIONS 
     Two highly nanodisperse Fe2O3 & f-Fe2O3 nanoparticles 
were synthesized through chemical reduction method and then 
dispersed into the polyester polymer. Tensile strength, tensile 
modulus and impact strength and damping characteristics were 
studied for Fe2O3 & f-Fe2O3/polyester nanocomposites.  From 
the SEM analysis it is learnt that addition of Fe2O3 & f-Fe2O3 
nanoparticles impart the changes in the phase transformation 
from brittle to ductile nature that ultimately rule the improved 
performance up to optimum weight %, on other hand, beyond 
optimum level performance is reduced due to the formation of 
agglomerations and voids due to the increased viscosity of the 
modified polymer solution. Mechanical properties like tensile 
strength, modulus and impact strength were optimized due to the 
same reason as mentioned above. In DSC and TGA analysis it is 
learnt that addition inorganic nanosuspension in to the polymer 
were played their role in improvement of thermal stability and 
curing characteristics. Nanoparticles of iron oxides 
nanocomposites can be used as  ferrofluids, high-density 
information storage, magnetic resonance imaging (MRI), tissue-
specific releasing of therapeutic agents, biomechanical 
applications. 
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Figure 1 SEM analysis on tensile fracture surface of (a) pure polyester (P) (b) P + 1% f-Fe2O3, (c) P + 3% f-Fe2O3 and (d) P+ 6% f-

Fe2O3 nanocomposites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 SEM analysis on tensile fracture surface of (a) Polyester (P) + 1% Fe2O3, (b) P + 3% Fe2O3 and (c) P +6% Fe2O3. 
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Figure 3 SEM analysis on tensile fracture surface of P + 6% f-Fe2O3 nanocomposites. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. DSC scans of (a) polyester with f-Fe2O3 series (b) Polyester with Fe2O3 series. 
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Figure 5. TGA thermographs of polyester with (a) Fe2O3 and (b) f-Fe2O3 composite series. 
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Figure 6 Effect of Fe2O3/ f-Fe2O3 content on (a) tensile strength and (b) tensile modulus. 
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Figure 7Effect of impact strength of polyester filled with Fe2O3 and f-Fe2O3 nanocomposite series. 
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Figure 8 Damping factor for polyester with Fe2O3 and f-Fe2O3 series at (a) 1st mode and (b) 2nd mode. 
 

 

 
 
 
 
 

0 1 2 3 4 5 6

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10
da

m
pi

ng
 fa

ct
or

iron nanoparticle,%

 IHT nano
 IHT F-nano
 LDM nano
 LDM F-nano

a) 

b) 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 70

www.ijsrp.org



Table 1 Frequency dependence of polyester filled with nanoparticles (f-Fe2O3 ) at four different modes. 
 
  

 
(Polyester + wt.% 
f-Fe2O3  ) 

Natural Frequency 
at mode 1, Hz 

Natural Frequency 
at mode 2, Hz 

Natural Frequency 
at mode 3, Hz 

Natural Frequency 
at mode 4, Hz 

       P+0.0 14.66 100.10 140.00 195.00 
       P+1.0 17.23 122.07 153.75 200.05 

P+1.5 19.51 124.96 161.75 230.42 
P+2.0 20.40 135.08 184.63 248.43 
P+2.5 21.20 137.04 214.06 258.26 
P+3.0 23.24 139.50 220.75 278.43 
 P+3.5 18.23 130.45 201.43 261.23 
P+6.0 18.01 131.09 200.55 260.34 

 
Note: P-Polyester 
 

Table 2 Frequency dependence of polyester filled with nanoparticles (Fe2O3 ) at four different modes. 
 

  
 
(Polyester + wt.% 
Fe2O3  ) 

Natural 
Frequency at 
mode 1, Hz 

Natural 
Frequency at 
mode 2, Hz 

Natural 
Frequency at 
mode 3, Hz 

Natural 
Frequency at 
mode 4, Hz 

       P+0.0 14.66 100.10 140.00 195.00 
       P+1.0 15.02 115.60 145.02 196.48 

P+1.5 15.99 116.16 147.32 200.43 
P+2.0 16.40 120.29 149.42 210.75 
P+2.5 17.42 130.48 170.54 224.23 
P+3.0 18.71 131.70 190.25 235.40 
 P+3.5 17.01 129.46 185.35 230.09 
 P+6.0 16.52 127.88 182.04 225.77 

 
Note: P-Polyester 
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Abstract- Leap protocol offers many security benefits to WSNs. 
However, with much research it became apparent that LEAP 
only employs one base station and always assumes that it is 
trustworthy. It does not consist of defence against hacked or 
compromised base stations. In this paper, intensive research was 
undertaken on LEAP protocols, finding out its security 
drawbacks and limitations. One of the biggest concerns of WSNs 
is that they are very defenceless to security threats. One of the 
biggest concerns of WSNs is that they are very defenceless to 
security threats. Due to the fact that these networks are 
susceptible to hackers; it is possible for one to enter and render a 
network. A solution has been proposed in order to overcome the 
security issues faced in implementing this protocol whilst 
employing more than one base station. The performance of the 
proposed solution has been evaluated and simulated to provide a 
better network performance.  
 
Index Terms- Network Protocols, Wireless Sensor Network 
(WSN), LEAP protocol, Security, compromised nodes, In-
network Processing, Key Erasure, Key Management, Pairwise 
Key, and Sensor Networks. 
 

I. INTRODUCTION 
n literature, the majority of the key management protocols 
usually focus on the aspect that only a singular base station or 

sink node is used in a WSN and these protocols assume that it is 
trustworthy. For some systems, however, several sink nodes are 
used [8]. In these systems, two important things must be 
considered: cost and security. In the leap protocol, several efforts 
are made through the use of the keying mechanisms to ensure 
that a compromised node is revoked or at least prevent it from 
slowing the network operations. A base station, on the other 
hand, will be treated the same as any compromised node and the 
idea is to apply the same mechanisms used to overcome a 
compromised node to also prevent a hacked base station node. 
With a lot of excessive research, the literature usually covers 
WSN functionalities in terms of one base station participating in 
one system. It is important to remember that with an increase in a 
sensor network there’s an increase in the distance separating the 
base station and its related sensor nodes and the increase in the 
distance may alter the following: 
       - With a long distance for packets to propagate through, they 
may get lost on the way resulting in network performance 
degradation. 

       - Data transmissions between sensor nodes and a single base 
station in a large network require high energy consumptions 
giving the need to reduce the lifetime of nodes. 
       - For the nodes that are situated nearby a base station, their 
energy is worn out rapidly, which in turn shortens the network 
life time very drastically. 
       To overcome these problems, a network employing several 
base stations shows potential in bettering the performance. 
However, there is of course the tradeoff between performance 
and cost. By deploying more than one sink node in a network 
may be costly, but the distance between the sink nodes and its 
associated sensor nodes will be reduced providing more 
successful paths for data transmission as well as eliminating the 
disadvantage of the high energy consumptions otherwise faced. 
For this research, a WSN with several base stations will be 
considered. Under the circumstances that a base station and a 
sensor node are compromised, an evaluation of the network 
performance will be analyzed. 
       Wireless sensor networks provide the advantage of using a 
large number of nodes (from a hundred up to thousands of nodes) 
communicating with each other inexpensively. One or more base 
stations process all of the network functions. Should there be a 
need to increase the number of sink nodes, one has to consider 
enhancement in expenses. The LEAP protocol offers much 
security to a system with the establishment of the four keys, 
mentioned previously. The protocol consists of key revocation 
and refreshing mechanisms in the attempts to successfully avoid 
or deal with compromised sensor nodes. The methods used in 
detecting the isolated compromised nodes are done through 
μTESLA and one-way key chain hash authentication functions 
[9]. However, this protocol lacks in security against a base 
station, should it be compromised, and network robustness. 
These are significant aspects to consider because if a sink node is 
compromised, it could severely affect the entire network or 
system as all the network functions are dealt by these nodes. The 
flexibility feature of a LEAP protocol is advantageous over many 
other security protocols used, but improvements in robustness are 
needed. Therefore, to improve the LEAP protocol, a solution is 
proposed to overcome the limitations faced for possible attacks 
on the base stations itself and thereby adding more robustness to 
the network system in terms of recovering from a compromised 
base station as well as a compromised sensor node. In theory, the 
majority of research papers, consider the presumption of a 
reliable base station and only take measures for compromised 
nodes. In isolated locations, it is relevant to be vigilant in case a 
base station is compromised. Security against higher levels of 
attacks against a base station, which usually occur from sources 
with higher computational power, is a necessity 
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       To evaluate the proposed solution, an algorithm has been 
developed to simulate a sensor network using the MATLAB 
program. The whole idea was to implement a system whereby 
multiple base stations have been employed for the soul purposes 
of improving the data transmissions amongst nodes and to come 
up with a solution for a base station, should it be compromised. 
       The LEAP protocol was implemented and simulated using 
one base station and fifty sensor nodes situated randomly. 
Initially, an individual key was generated for each node from a 
randomly generated master key. Then a cluster key was 
generated by each node and published to their neighboring nodes 
using the pair-wise keys. Finally, the global key was generated in 
order to enable public broadcasts. an ideal case for the LEAP 
protocol. It simply represents a base station surrounded by fifty 
sensor nodes. In this scenario, none of the nodes are 
compromised. However, even though it is an ideal case, we still 
face the problem of data loss. For arguments sake, let’s assume 
that node z wants to communicate with the base station. Having a 
singular base station means that no matter how far the distance, 
the sensor node and the base station will commune with each 
other. The longer the distance, however, the more nodes they 
have to transmit through, the more bandwidth will be used and 
the higher the possibility of  loss of data. 
 

II. NETWORK INITIALIZATION 
       Time synchronization is a critical issue in distributed WSN. 
The TDMA-based MAC component  imposes a strict 
synchronization between clusters, while the CSMA component 
requires robustness against clock drift between nodes inside a 
cluster. 
 
Token Passing Procedure 
       Improved LEAP protocol implements a token passing 
procedure that: 
       • ensures synchronization between nodes and clusters; 
       • allows initializing and self configuring to the optimal 
working point; 
       • allows for the addition of new nodes. 
 
       A token is a particular message that carries the information 
on the duration of a TDMA-slot and a TDMA-cycle, the 
transmitting and receiving schedule of a TDMA-cycle, a 
synchronization message carrying the current execution state of 
the TDMA-cycle. 
       The Controller has all the information to calculate the 
optimal set of parameters, consequently, it is able to generate a 
token before the network starts operating. The network 
initialization algorithm works as follows: 
       1. When the network starts, all nodes are awake and 
listening. Nodes remain in this state and cannot transmit before 
receiving the token. 
       2. The Controller multi-casts the token to all nodes of one of 
the connected clusters. In general this is the first in the 
scheduling table. In the reference example (Fig. 3.1), assume the 
selected cluster is the cluster 4. 
       3. Nodes of the selected cluster read the information on 
scheduling and duration of TDMA-slot and TDMA-cycle. 
Moreover, each node acquires the information about the global 

time and launches periodic timers for CSMA and TDMA slots. 
In the meantime, a random back-off timer starts for each node 
before sending an acknowledgement. 
       4. The first node that expires the back-off time sends the 
acknowledgement to the Controller and becomes the token 
forwarder. Then, all  nodes in the cluster go to sleep. 
       5. At the beginning of the second TDMA-slot the token 
forwarder wakes up and immediately multi-casts the token to all 
nodes in the next cluster (i.e. cluster 2). 
       6. With the same random acknowledgement-based scheme, a 
node is elected token forwarder for nodes in the following cluster 
(i.e. cluster 1). 
       7. After the first branch of the routing tree is explored, the 
Controller sends a token to cluster 5, the new branch is explored, 
and so on. 
       Information about routing and TDMA-slot duration needs 
also to be updated during the network operation. Hence, the 
Controller periodically performs a token refreshing procedure. It 
is a critical phase because the Controller needs to ensure that all 
nodes in the network receive the new token. First, all nodes 
should be in listening state and, moreover, when the token is 
forwarded along the network, the scheduled packet transmission 
has to be interrupted, to avoid collisions. If the frequency of 
token refreshing is high, the response of the protocol to variation 
in the surrounding conditions is faster and the adaptability 
increases. On the other side, the procedure is costly in terms of 
energy consumption. In our implementation, we do not consider 
strict requirements on the protocol adaptability, while the 
minimum energy consumption is fundamental. We think that a 
suitable choice of the refreshing period is 20 TDMA-cycles. 
Nodes are informed by the Controller about the refreshing period 
through the first token passing. We can also suppose that the 
Controller can modify this value and update it during each token 
refreshing, according to the network behavior. 
 

III. ROUTING IMPLEMENTATION 
       ActiveMessageP: This is the highest layer in the stack, 
responsible for filling in details in the packet header and 
providing information about the packet to the application level. 
       • UniqueSend: This layer generates a unique Data Sequence 
Number (DSN) byte for the packet header. This byte is 
incremented once per outgoing packet, starting with a pseudo-
randomly generated number. A receiver can detect duplicate 
packets by comparing the source and DSN byte of a received 
packet with previous packets. DSN is defined in the 802.15.4 
specification [31]. 
       • PacketLink : This layer provides automatic retransmission 
functionality and is responsible for retrying a packet transmission 
if no acknowledgement was heard from the receiver. 
       • CC2420AckLplP / CC2420NoAckLplP: These layers 
provide asynchronous low power listening implementations. 
AckLplP implementation supports acknowledgement gaps during 
the preamble. The NoAckLplP implementation does not support 
it. 
       • UniqueReceive: This layer maintains a history of the 
source address and DSN byte of the past few packets it has 
received, and helps filter out duplicate received packets. 
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       • TinyosNetworkC: This layer allows the TinyOS 2.x radio 
stack to interoperate with other non-TinyOS networks. 
       • CsmaC: This layer is responsible for defining 802.15.4 
FCF byte information in the outbound packet, providing default 
back-off times when the radio detects a channel in use, and 
defining the power-up/power down procedure for the radio. 
       • TransmitP/ReceiveP: These layers are responsible for 
interacting directly with the radio through the SPI bus, interrupts, 
and GPIO lines. The main part of SERAN code belongs to the 
Application Layer of the stack, but some parts are mixed with the 
other layers. Awake and sleeping states are governed by the 
SplitControl interface. It is used for switching between the on 
and off power states of the component providing it, with the 
functions start() and stop(). The implementation of the 
SplitControl interface is defined in the CC2420CsmaP 
component. 
       The TDMA and CSMA slotted structure is realized with the 
instances of the TinyOS 2.x TimerMilliC component, wired to 
the interface Timer <Tmilli > that provides a set of commands to 
handle periodic events. It ensures a precision in order of 
milliseconds.  
 
Node configuration consists of two parts:  
($ns node-config) 

• The first part deals with node configuration 
• The second part creates nodes of the specified type. 
• The multicast classifier classifies packets according to 

both source and destination (group) addresses. 
Node Configuration Methods: 

• Control functions 
 $node entry  returns the entry point for a node. 
 $node reset  will reset all agents at the node. 

• Address and Port number management 
 $node agent(port) returns the handle of the agent at the 
specified port.  
 alloc-port returns the next available port number 
Connector 
 A connector will receive a packet perform some 
function and deliver the packet to its neighbor  
 or drop the packet. 
Queues Locations where packets may be held (or dropped). 
 
Queue Class 
 class Queue : public Connector { 
 public: 
 virtual void enque(Packet*) = 0; 
 virtual Packet* deque() = 0; 
 void recv(Packet*, Handler*); 
 void resume(); 
 int blocked(); 
 void unblock(); 
 void block(); 
 protected: 
 Queue(); 
 int command(int argc, const char*const* argv); 
 int qlim_; /* maximum allowed pkts in queue */ 
 int blocked_; 
 int unblock_on_resume_; /* unblock q on idle? */ 
 QueueHandler qh_; 

 } 
 
Queue Blocking 

• class QueueHandler : public Handler { 
• public: 
• inline QueueHandler(Queue& q) : queue_(q) {} 
• void handle(Event*); /* calls queue_.resume() */ 
• private: 
• Queue& queue_; 
• }; 
• void QueueHandler::handle(Event*) 
• { 
• queue_.resume(); 
• } 
• Queue::Queue() : drop_(0), blocked_(0), qh_(*this) 
• { 
• Tcl& tcl = Tcl::instance(); 
• bind("limit_", &qlim_); 
• }  
• void Queue::recv(Packet* p, Handler*) 
•  { 
•  enque(p); void Queue::resume() 
•  { 
•  Packet* p = deque(); 
•  if (p != 0) 
•  target_->recv(p, &qh_); 
•  else  
•            { 
•  if (unblock_on_resume_) 
•  blocked_ = 0; 
•  else 
•  blocked_ = 1; 
•  } 
•  } 
•  if (!blocked_) 
•  { 
•  /* We’re not block. Get a packet and send it 

on. We perform an extra check because the queue might 
drop the packet even if it was previously empty! */ 

•  p = deque(); 
•  if (p != 0) { 
•  blocked_ = 1; 
•  target_->recv(p, &qh_); 
•  } 
•  } 
•  } 

 
void Queue::resume() 
 { 
 Packet* p = deque(); 
 if (p != 0) 
 target_->recv(p, &qh_); 
 else { 
 if (unblock_on_resume_) 
 blocked_ = 0; 
 else 
 blocked_ = 1; 
 } 
 } 
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Scheduling algorithm(Round Robin) 
 

• provide absolute and relative(proportional) loss and 
delay differentiation independently. 

• at each node for classes of traffic performs scheduling 
and buffer management in a single pass. 

• Unit of time used by scheduler is seconds. 
• The calendar queue scheduler uses a data structure 

analogous to a one-year desk calendar 
• events on the same month/day of multiple years can be 

recorded in one day. 
 
Delays 
 Represent the time required for a packet to traverse a 
link. 

• class LinkDelay : public Connector { 
• public: 
• LinkDelay(); 
• void recv(Packet* p, Handler*); 
• void send(Packet* p, Handler*); 
• void handle(Event* e); 
• double delay(); /* line latency on this link */ 
• double bandwidth(); /* bandwidth on this link */ 
• inline double txtime(Packet* p) { /* time to send pkt p 

on this link */ 
• hdr_cmn* hdr = (hdr_cmn*) p->access(off_cmn_); 
• return (hdr->size() * 8. / bandwidth_); 
• } 
• protected: 
•  double bandwidth_; /* bandwidth of 

underlying link (bits/sec) */ 
•  double delay_; /* line latency */ 
•  int dynamic_; /* indicates whether or not link 

is ~ */ 
•  Event inTransit_; 
•  PacketQueue* itq_; /* internal packet queue 

for dynamic links */ 
•  Packet* nextPacket_; /* to be delivered for a 

dynamic link. */ 
•  Event intr_; 
•  }; 
• The recv() method overrides base class Connector   
•  void LinkDelay::recv(Packet* p, Handler* h) 
•  { 
•  double txt = txtime(p); 
•  Scheduler& s = Scheduler::instance(); 
•  if (dynamic_) { 
•  Event* e = (Event*)p; 
•  e->time_ = s.clock() + txt + delay_; 
•  itq_->enque(p); 
•  schedule_next(); 
•  } else { class Event { 
•  public: 
•  Event* next_; /* event list */ 
•  Handler* handler_; /* handler to call when 

event ready */ 
•  double time_; /* time at which event is ready */ 
•  int uid_; /* unique ID */ 

•  Event() : time_(0), uid_(0) {} 
•  }; 
•   
• /* The base class for all event handlers. When an 

event’s scheduled 
•  
•  s.schedule(target_, p, txt + delay_); 
•  } 
•  s.schedule(h, &intr_, txt); 
•  } 

Routing Module 
Routing implementation consists of 3 functionalities: 

• Routing agent exchanges routing packet with neighbors 
• Route logic uses the information gathered by routing 

agents to perform the actual route computation, 
• Classifiers sit inside a Node. They use the computed 

routing table to perform packet forwarding.  
 
 
Simulation 
       When a simulation object is created, the initialization 
procedure performs the following operations: 

•  initialize the packet format (calls create_packetformat) 
•  create a scheduler (defaults to a calendar scheduler) 
•  create a “null agent” (a discard sink used in various 

places) 
       The Simulator class provides methods used to set up the 
simulation. 

• Simulator instproc now ;# return scheduler’s notion of 
current time 

• Simulator instproc at args ;# schedule execution of code 
at specified time 

• Simulator instproc cancel args ;# cancel event 
• Simulator instproc run args ;# start scheduler 
• Simulator instproc halt ;# stop (pause) the scheduler 
• Simulator instproc flush-trace ;# flush all trace object 

write buffers 
• Simulator instproc create-trace type files src dst ;# 

create trace object 
• Simulator instproc create_packetformat ;# set up the 

simulator’s packet format  
 
System Requirements 

• More base stations.(reduces packet loss) 
• base station key(bk) to each node.(authentication/ 

security) 
 
Simulation Parameter: 
Routing Protocol  AODV 
Simulation Area  500*500  
Number of Mobile Node 5-50 
Threshold Distance  100-250  
Transmission Range   250m 
 
Simulation Scenario 
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Experimental Results 
       To evaluate the proposed solution, an algorithm has been 
developed to simulate a sensor network using the MATLAB 
program. The whole idea was to implement a system whereby 
multiple base stations have been employed for the soul purposes 
of improving the data transmissions amongst nodes and to come 
up with a solution for a base station, should it be compromised. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 77

www.ijsrp.org



       The LEAP protocol was implemented and simulated using 
one base station and fifty sensor nodes situated randomly. 
Initially, an individual key was generated for each node from a 
randomly generated master key. Then a cluster key was 
generated by each node and published to their neighboring nodes 
using the pair-wise keys. Finally, the global key was generated in 
order to enable public broadcasts. an ideal case for the LEAP 
protocol. It simply represents a base station surrounded by fifty 
sensor nodes. In this scenario, none of the nodes are 
compromised. However, even though it is an ideal case, we still 
face the problem of data loss. For arguments sake, let’s assume 
that node z wants to communicate with the base station. Having a 
singular base station means that no matter how far the distance, 
the sensor node and the base station will commune with each 
other. The longer the distance, however, the more nodes they 
have to transmit through, the more bandwidth will be used and 
the higher the possibility of loss of data. 

 
Figure LEAP protocol: Ideal 

scenario

 
       Figure shows the scenario of a compromised node. The node 
that is labelled symbolizes a node that has been hacked. As 
mentioned throughout this paper, the LEAP protocol is very 
efficient when it comes to dealing with compromised nodes. 
With its key refreshing and revocation schemes, if a node is 
affected, these mechanisms prove advantageous. With the many 
keys assigned to all the sensor nodes with its periodic updates, if 
one of the nodes is unable to decrypt an updated key, the 
compromised node will not be able to further participate in the 
data transmission which will then inform the surrounding nodes 
and eventually the base station that this node is no longer wanted.       

The compromised node will be removed.  Figure. LEAP 
protocol: A compromised Sensor Node 
 
 

 
 
 
       In order to simulate and test the performance of the proposed 
improved LEAP protocol, a WSNof hundred sensor nodes 
situated randomly, and four base stations also situated randomly 
has been generated. 

 
 
       Figure 5 shows the improved LEAP protocol in an ideal 
scenario, whereby multiple base stations are supported. 
Depending on the distance between the nodes and the base 
stations, each sensor node was assigned to its closest base station. 
The four different colors (red, blue, green and black) are used in 
order to distinguish between the base stations and its 
corresponding sensor nodes. This diagram illustrates an ideal 
scenario whereby none of the nodes or the base stations are 
compromised. The use of four base stations provides an 
advantage over the existing LEAP protocol. The idea that more 
than one base station has been used, the nodes will not need to 
transmit to a base station that is extremely distant from it, which 
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means that it minimizes the problem most networks sometimes 
face regarding lost data during transmission. Figure 5. Improved 
LEAP protocol: Ideal Scenario Figure 6 demonstrates the 
scenario whereby a base station is compromised. A hacked base 
station can be detected and revoked by the other base stations 
using the new generated key known as base station key (Kb). If a 
base station is hacked, it will not be aware of the updated session 
key, which is also updated periodically, and continue to use its 
old key. In doing so, the base station will not be involved in the 
data transmission, and the other remaining base stations will 
identify that this base station is compromised. The authenticated 
base stations will send the administrator a message indicating 
that one of the base stations is hacked. It is then up to the 
administrator to remove it from the system or replace it with 
another one. However, there is always a case whereby the 
opponent base station will act like an authenticated node and 
accuse one of the other validated base stations of being hacked. 
The administrator will consider any of the base stations to be 
hacked if at least more than one of the remaining three base 
stations declares otherwise.Figure 6. Improved LEAP protocol: 
A compromised base station In this solution, the LEAP protocol 
was improved in terms of using multiple base stations for the 
purpose of minimizing loss of data transmissions, and also the 
proposed solution was able to detect a compromised base station. 
In using multiple base stations, the performance of the system is 
improved but the cost of implementation is increased.  
 

 
 
 
Performance Analysis 

 
 

 
 

Performance Metrics 
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IV. CONCLUSION 
       To evaluate the proposed solution, an algorithm has been 
developed to simulate a sensor network using the MATLAB 
program. The whole idea was to implement a system whereby 
multiple base stations have been employed for the soul purposes 
of improving the data transmissions amongst nodes and to come 
up with a solution for a base station, should it be compromised. 
The LEAP protocol was implemented and simulated using one 
base station and fifty sensor nodes situated randomly. Initially, 
an individual key was generated for each node from a randomly 
generated master key. Then a cluster key was generated by each 
node and published to their neighboring nodes using the pair-
wise keys. Finally, the global key was generated in order to 
enable public broadcasts. It simply represents a base station 
surrounded by fifty sensor nodes. In this scenario, none of the 
nodes are compromised. However, even though it is an ideal 
case, we still face the problem of data loss. For arguments sake, 
let’s assume that node z wants to communicate with the base 
station. Having a singular base station means that no matter how 
far the distance, the sensor node and the base station will 
commune with each other. The longer the distance, however, the 
more nodes they have to transmit through, the more bandwidth 
will be used and the higher the possibility of loss of data.  
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Abstract- The immense variability in the population of tropical 
tasar silkworm Antheraea mylitta D is an intriguing aspect to 
exploit heterosis effect in important quantitative and qualitative 
traits. In the present study, two reciprocal crosses with four 
combinations were prepared such as semi-domestic Daba (S-d) x 
Laria, Laria x Daba (S-d), Daba (wild) x Daba (S-d), Daba (S-d) 
x Daba (wild) and Parallely Daba (S-d) is maintained as control. 
The important grainage parameters such as coupling behavior, 
fecundity and emergence pattern of parent in captive condition 
was observed. The larval hatching and rearing (growth) 
performance of F1 larva was recorded, followed by assessment 
of cocoon traits. Erratic moth emergence was observed in the 
wild populations, while, in Daba (S-d) almost synchronized 
emergence and 100% self coupling observed although there was 
low coupling rate in the different crosses. Significantly higher 
fecundity was recorded in the F1 crosses Daba (S-d) x Daba 
(wild) [245 ± 08] over Daba (Control) [225 ± 15]. Higher 
hatching recorded in the Daba (S-d) [82% ± 04] and in Laria x 
Daba [82% ± 05], lower values observed in Daba x Laria cross 
[68 ± 04]. Linear growth pattern was observed during 
development of larva. No significant difference in larval growth 
was noticed. Variability was observed in growth rate between the 
different batches. Cocoon characters indicated higher in the F1 of 
different crosses over the Daba. Increased cocoon weight (> 
7.41%), shell weight (>12.07%) and corresponding shell ratio 
recorded with Daba x Daba (wild) compared to the Daba (S-d). 
The study demonstrates the possibilities to harness potentials of 
heterosis effects in developing breeds with higher productive 
traits  
 
Index Terms- Antheraea mylitta, Reciprocal cross, Grainage, F1 
Population, Daba, Laria 
 

I. INTRODUCTION 
ilkworm breeding has prevailed in most of Sericulture 
countries with an overwhelming improvement in the silk 

production and produced prominent commercially important 
silkworm breeds. Yet tropical tasar silkworm Antheraea mylitta 
D is one of the important sericigenous insect species is 
commercially exploited for the production of tasar silk in India. 

Tasarculture being practicing in Central, Northern and Eastern 
regions mostly on Terminalia arjuna (Arjun) and T. tomemtosa 
(Asan) forest plants as well as economic plantation. Besides, 
large number of tasar cocoons is also collected from Shorea 
robusta (Sal) and other secondary food plants. Tropical tasar 
silkworm has a wide range of distribution in varied geo-climatic 
condition (Jolly et al., 1968; Sengupta et al., 1993; Singh and 
Srivastava, 1997; Srivastava et al., 2003 and Suryanarana and 
Srivastava, 2005). Foraging of silkworm on variety of food 
plants, annual precipitation, day length, plant succession inter 
alia factors like latitude, longitude, the altitude etc., of different 
areas lead to marked life cycle differences expressing wide 
variations in phenotypic, physiological and behavioural traits 
resulted in formation of ecoraces (Srivastava et al., 2004). 
Though, the A. mylitta has wide genetic as well as phenotypic 
variability in its population, also a good material for the 
exploitation of heterosis, besides it has many constraints in 
silkworm hybridizations Siddiqui (1997). Since, variability being 
the genetic basis of any crops, this is the basic requirement for 
genetic improvement. Therefore, in order to create new 
reservoirs of genetic variability, the use of crossing method the 
most genetically diverse parents has become essential as it helps 
in recombination of genes from diverse sources (Reddy et al., 
2008). Genetic variants in the natural population and diverse 
gene in the individual of the population are the prime need for 
evolving improved breeds and cross breeds with better tolerance 
and quantitative traits. Since, tropical tasar silkworm A. mylitta is 
under commercial exploitation in the country, improved 
breeds/races are need of the hour (Reddy et al., 2010).  
       In the present study, the genetic capabilities of tasar 
silkworm have been explored through conventional breeding 
methods to demonstrate the implication of introgression of wild 
and semi-domestic genotypes and its influence on different 
characters of tasar silkworm. The reciprocal crosses of two wild 
populations such as Daba (wild) and Laria were prepared by 
combining with semi-domestic Daba ecorace. The important 
characters of each ecoraces are mentioned in Table-1. The 
possible influence of cross breeding on heterosis effect due to 
introgression of genes in the different crosses prepared was 
examined through grainage and silkworm rearing traits.   
 

 
 
 
 
 

S 
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Table. 1: Characteristic features of the three ecoraces of A.mylitta 
 

Ecorace Native Food Plant Fecundity Cocoon traits Voltinism 
 
Daba (Semi-
domestic) 

West Singhbum, 
Jharkhand Reared 
in 9 States in 
India 

 
Terminalia arjuna, T. 
tomentosa 

 
200 -220 

Large size shell with short 
peduncle, weighs 10-12g, 
shell wt.1.5-2.0 g. medium 
denier (10) filament 

Bivoltine 
trivoltine 

 
Daba (wild) 

West Singhbum 
forest area, 
Jharkhand 

 
Terminalia arjuna, T. 
tomentosa 

 
250-350 

Large and tough shell weighs 
11-12.5 g, shell wt.1.8-2.3 g. 
filament length >1200 mts. 

Bivoltine 
trivoltine 

 
Laria (wild) 

Peterbar forest 
area, Jharkhand 

 
Shorea robusta 

 
160- 200 

medium size shell, long 
peduncle and robust cocoons 
with low denier silk filament 

Uni, bi & 
trivoltine 

 

II. MATERIALS & METHODS 
       The present study was undertaken at the Breeding & 
Genetics Grainage house for the preparation of reciprocal crosses 
and rearing of tasar silkworm was conducted at well maintained 
host plant field laboratory of Central Tasar Research & Training 
Institute, Ranchi, during second crop (September-October) 
season.   
       Collection of cocoons for breeding: Daba semi-
domesticated cocoons were collected after first crop harvesting 
of Silkworm breeding & Genetics section’s germplasm bank, 
CTR&TI, Laria and Daba wild cocoons were collected from its 
natural eco-niches ie., Sal forest of Peterbar area of Jharkhand 
and forest area near Hatgamaria, Jharkhand respectively. All the 
cocoons were preserved separately in separate out-door cages 
specified for preservation of cocoons at the Grainage area till the 
moth emergence. 
       Moth Emergence pattern: Moth emergence was studied 
during second grainage season (September), the number of moth 
emerged and male - female synchronization was recorded in 
Daba (wild), Daba (S-d) and Laria ecoraces.  
       Preparation of reciprocal crosses: Immediately after 
emergence of moth, male-female moths selected from different 
batches as per the requirement to prepare reciprocal crosses 
among Daba, Laria and Daba wild ecoraces. Following crosses 
were prepared.  
       1. Laria x Daba (S-d), 2. Daba (S-d) x Laria, 3. Daba (S-d) x 
Daba (wild), 4. Daba (wild) x Daba (S-d). Along with these 
crosses a control/ reference of Daba (S-d) also used for 
comparison. 
       Coupling Behaviour: Coupling behaviour of different 
crosses prepared was recorded based on the self (natural) and 
hand coupling (induced) of 50 each individual crosses in all the 
batches. The coupling of moths was represented in the 
percentage of coupling. 
       Fecundity Assessment: Male and female mated moths of 
different combinations were allowed for copulation for about 6-7 
hours in standard grainage conditions. Female moths were 
decoupled and kept in paper box (Ovi-position/egg laying 
device) for ovi-position up to 72 hrs. The number of eggs laid by 
individual mother moth in three days (72 hrs.) was counted and 
recorded as fecundity (Sinha, 1998). Methodical mother moth 
examination was conducted to detect any pebrine disease. The 

eggs were washed to remove muconium layer and surface 
sterilized to prepare disease free layings.  
       Hatching performance: Larval hatching was recorded on 
the 9th day after coupling date. Comparative hatching 
performance of different crosses and control as recorded. 
Hatching performance was considered for three day hatching and 
calculated in percentage (Sinha, 1998).  
       Silkworm rearing: Silkworms of different reciprocal 
crosses on the day of hatching were brushed on different well 
maintained Terminalia arjuna (Arjun) plants. Rearing was 
conducted and different batches were maintained on separate, 
labeled Arjun (Terminalia arjuna) plants following standard 
tasar silkworm rearing practices.   
       Statistical analysis: One-way ANOVA using computer 
application SPSS 10.0 statistical package to test the significance 
of differences, between the means of individuals and between the 
groups studied. Comparisons were performed with Duncan’s 
Multiple Range Test (DMRT, P< 0.05) (Duncan, 1955). 
 

III. RESULTS 
       The grainage and rearing performance of different reciprocal 
crosses was observed for different parameters and recorded as 
follows; 
       Moth emergence and Coupling behavior:  highly erratic 
emergence was observed in the wild tasar silkworm ecoraces 
compared to semi-domesticated Daba, which recorded almost 
synchronized moth emergence. The coupling behavior was 
recorded that most of the crosses, there was no self (natural) 
coupling but 100% natural coupling was found in the Daba. In 
the cross Daba x Daba (wild) 10% natural coupling was recorded 
followed by 8% in Daba (wild) x Daba, the remaining crosses did 
not found self (natural) coupling they were resorted to induced 
mating to prepare crosses (Table. 1).  
       Fecundity and vigourity of egg : Fecundity was recorded 
and found highly variable among the different reciprocal crosses 
and showed higher fecundity in the crosses over the control 
batch, Daba. Higher fecundity (252±15) was recorded when 
Daba crossed with its wild relative [Daba (wild)] followed by 
Laria x Daba 245±08, Daba (wild) x Daba 235±18, Daba 
(control) 230±15 and least recorded with Daba x Laria 203±15 
(Table. 2). 
       Vigourity of the eggs was recorded based on the weight in 
different batches of reciprocal crosses and compared with the 
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Daba. Variability was observed in the egg weight in different 
batches and also higher weight was recorded Daba x Daba (wild) 
which weighs 98 eggs per one gram (Table. 2). 
       Larval hatching performance: Hatching performance was 
recorded on ninth day after oviposition. Higher hatching was 
recorded in Daba and in the cross of Laria x Daba (82%) 
followed by Daba x Daba (wild) (78%), Daba (wild) x Daba 
(73%) and least was recorded in the Daba x Laria (68%). There 
was no significant difference in the hatching performance of 
different crosses over control Daba. 
       Larval Growth performance: Linear growth pattern was 
observed in the larvae during different stages of development. 
There was marginal variation was observed among different 
batches of reciprocal crosses and the control Daba. The data was 
recorded gravimetrically of individual larva from different 
batches separately from 1st Instar up to the spinning. The growth 
rate was recorded Instar wise for 1st, 2nd & 3rd instars. During 4th 
and 5th instars day-day growth rate was recorded. Growth rate 
was observed increased rapidly during initial days of the instar 
ie., immediately after the moulting period. There was no 
uniformity in the growth rate during middle and end of the 
instars were recorded (Table. ,  Fig.  ). 
       Cocoon characters:  Cocoon weight, shell weight and shell 
ratio was recorded in the cocoons harvested from different 
batches. Higher cocoon weight was recorded with F1 of Daba x 
Daba (wild), followed by its reciprocal ie., Daba (wild) x Daba 
and the least was recorded with Daba x Laria crossing. 
Corresponding shell weight was also recorded. No significant 
improvement observed over Daba. 
   

IV. DISCUSSION 
       Cross-breeding signifies an efficient method for animal 
population amelioration. For silkworms, the cross-breeding is 
intended on one hand for the amelioration of the breeds and on 
the other hand for immediate economical purposes consisting in 
producing commercial hybrids, for which the superiority against 
pure breeds. The introgression of traits present in both 
domesticated and wild populations of tasar silkworm for 
heterosis effect in F1 was reported by Talebi and Subramanya 
(2009), Reddy et al (2009b) and Moorthy et al (2007) to avail a 
viable breed for sustainable tasar cocoon production. 
       The fecundity and egg fertility are considered as one of the 
most desired quantitative characters of commercial importance in 
silkworms (Reddy et al., 2010). The genotype-environment 
interaction associated with host plant quality has highly 
significant influence on the fecundity of the silkworms 
(Venugopal et al., 1987). The healthy and robustness of the 
mating male-female moths are very important for the subsequent 
quality and quantity of egg laying. Also the males of different 
breeds can influence the egg laying performance in silkworms 
(Kumar and Paul, 1993; Krishnaprasad et al., 2002).  The 
fecundity of different reciprocal crosses recorded in the present 
study indicates the variability in the number of eggs laid by 
mother moths. Higher fecundity recorded in some of the crosses 
compared to the Daba (control). The effect of hybridization is 
very much apparent and the due to the inter-ecorace cross. Also 
the robustness and vigority of the wild relatives are influenced 
the higher fecundity and quality of the eggs in the progeny.  In 

contrast, the hatching performance was low in the F1 of different 
crosses compared to the hatching in Daba. This may be due to 
the compatibility barriers and fertility complications between 
mating individuals of different ecoraces. 
       The amount of consumption and utilization of food are very 
important factors for determining the nutritional aspects of the 
phytophagous larvae. For instance, poor growth may not be due 
to the nutritional adequacy of the diet but, a low rate of intake 
due to the absence of a non nutrient with phyto-stimulatory 
activity which might lead to an increased growth, although the 
nutrient is neither required nor utilized (Dadd, 1960).  The 
consumption of leaf by silkworms during final instar accounts for 
more than 80% of the total consumption during its larval life. 
Food consumed in this stage is effectively utilized for the 
production of silk proteins as well as to support its metabolism 
(Lokesh et al., 2006). Thus the energy acquired by the larvae as a 
consequence of feeding is utilized in the subsequent non-feeding 
stages. The growth rate represents the quantity of increase in the 
dry matter in the body of the animal for a given period. It 
influences the speed of development of the insect, which directly 
depends on the food to a maximum extent. Waldbauer (1968) 
and Delvi & Pandian (1971) reported that the higher feeding 
rates, better food assimilation, conversion efficiency and growth 
rate for lepidopterans can be taken as adaptive features to meet 
the energy requirement. These values will influence the non 
feeding life stages and further on the cocoon production. 
Silkworm larval growth is related to the difference in the intake 
and utilization of the food, although the diets are similar in their 
ability to support the growth. For instance, low intake might be 
offset by high digestibility or a high utilization of digested food 
for growth or vice-versa. Higher larval growth rate in the 
reciprocal crosses compared to the Daba in the present may be 
due to the acquirement of the vigourity in consumption of leaves 
and in turn better conversion/ digestibility by the hybrid 
silkworms. Tasar silkworm growth and subsequent cocoon 
production are normally influenced by the breed, feed and the 
rearing environment. The tasar silkworm rearing being an 
outdoor practice mostly on nature grown food-plants, the success 
of the crop go with breed engaged for commercial rearing 
(Reddy et al., 2010; Hansda et al., 2008). 
       The genotype-environment interaction has significant role in 
expressing the commercial cocoon traits in tropical silkworms 
(Petkov et al., 2000). Season specific performance of silkworm 
on commercial cocoon traits was studied (Kumar et al., 2003; 
Malik and Reddy, 2007; Zhao et al, 2007) and particularly in 
tasar silkworm (Reddy et al, 2010; Ojha et al., 2009).  The 
cocoon characters are important components, which determine 
the overall performance of the silkworm and also important for 
subsequent silk fiber quality. Various factors such as genetic 
background of silkworm, food quality, environment and etc., 
influence the economic traits of the silkworm (Lokesh et al., 
2011). The variations observed in the cocoon weight, shell wt 
and respective shell ratio among F1 of different combinations 
features the compatibility and genetic capability of these crosses 
in expression of higher cocoon traits compared to the Daba 
(Control). It is also understood that crossing the commercially 
exploited domesticated silkworms with its wild counterparts 
would always yields better as in the case of Daba (S-d) x Daba 
(wild), and Daba (wild) x Daba (S-d). While, deterioration in 
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some characters may also be occurred when crossing distantly 
related silkworms due to incompatibility as observed presently 
between Daba and Laria for commercial cocoon traits. 
 
       The positive improvement of some of the quantitative 
characters observed in the study indicates the possible heterosis 
effect due to inter-ecorace crossing. Also, variability in the tasar 
silkworm populations could be of immense application to exploit 
or to demonstrate heterosis effect in acquiring important 
quantitative and qualitative traits. Hence, the development of F1 
hybrids from crossing different ecoraces of tropical tasar 
silkworm would contribute for the enhanced tasar cocoon 
production and total productivity. Whereas, imperative 
application of selection of parents to obtain desired commercial 
traits such as fecundity, better cocoon characters in developing 
F1 hybrids would always yields better.  
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Table. 2: Grainage parameters studied in different reciprocal crosses of tasar silkworm A.mylitta 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Larval growth pattern of different reciprocal crosses during different larval stages (weight in grams) 

 

 

                  

     

 

Fig. 2: Larval growth rate (%) of different reciprocal crosses during 4th Larval stage 

Reciprocal crosses Coupling (%) Fecundity (nos.) Eggs per gram Hatching 
performance (%) 

Laria x Daba 
 

00 
245 ± 08 99 ± 01 82 ± 05  

Daba x Laria 
 

00 
203 ± 15 102 ± 02 68 ± 04 

Daba (wild) x Daba 08 235 ± 18 101 ± 02 73 ± 06 

Daba x Daba (wild) 10 252 ± 13 98 ± 01 78 ±  03 

Daba 
100 

 
230 ± 15 100 ± 01 82 ± 04 
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Fig. 3: Larval growth rate (%) of different reciprocal crosses during 5th Larval stage 

 

 

 

 

 

Table. 3: Analysis of Cocoon characters in different reciprocal crosses of tasar silkworm 

 Cocoon wt. (g) Shell wt.  

(g) 

Shell ratio 
(%) 
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Laria x Daba 10.66 ± 2.10 1.70 ± 0.21 15.94 

Daba x Laria 10.20 ± 1.98 1.61± 0.18 15.23 

Daba (wild) x Daba 11.62 ± 2.40 

 

1.91± 0.18 16.36 

Daba x Daba (wild) 12.13 ± 2.61 

 

2.07± 0.18 17.01 

Daba 11.23 ± 2.40 

 

1.82 ± 0.18 16.20 
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    Cellular devices have become integral part of our life and it 
will be, till dooms day in one way or the other. The broadband 
and Wi-Fi is the basic necessary ingredient of our life, it has 
multiple advantages but few disadvantages are such that it 
keeps our life at risk. People working in manufacturing units 
are prone to fatal accidents if they are constantly buzzed and 
similarly many more examples are there. This White paper 
deals with a problem and its impact that arises from cellular 
data that is used in different places where it should not be used. 
By the end of this white paper, my objective is to give a concept 
to the world to create a device like Jammer that jams only 
cellular data. 
 
    Index Terms- GPRS, GSM, GGSN, SGSN, GTP 
 

I. INTRODUCTION 
This White paper deals with a problem of downgrading 
productivity at work places be it in any department of any work 
culture. We have tried to use Sapience as self improvement tool, 
but smart phones and the social networking sites is a deadly 
combination which causes downfall of the productivity more at 
IT majors with many other organization. There are surveys which 
show that our Smartphone devices have hindered our 
productivity. Around 76% workers check personal mail during 
office hours, 61% take personal calls and 35% post on social 
media and almost everyone who has a Smartphone with internet 
connection check their devices for latest updates on social 
networking sites. Although technology is supposed to make our 
professional lives more productive, the results of the survey show 
resources are wasting at least some of their time at work not 
working. We are a click away from distractions from our 
personal lives like Facebook, Twitter, and Candy Crush Saga. 
This blurring of the personal and the professional lines is coined 
with term "connectivity conundrum." By Terrie Campbell, vice 
president of Strategic Marketing at Ricoh Americas Corporation, 
the company that conducted the study. Take a stroll on the floor, 
and you will see maximum employees have their eyes glued to 
their cell phones, updating status or checking message on their 
social networking sites. There are Jammers which can jam the 
signals and hence your phone is of no use (means you can’t make 
call, or surf the net), but these jammers are ban in countries like 
US of A. So, the proposal is to make jammers which can disrupt 
only the mobile data which turn will bar the user from using the 
internet on phone (Calls and Texting are allowed). 

II. HOW DOES MOBILE PHONE AND CELLULAR DATA WORKS 
A cellular network is a radio network scattered over territory 
through cells where each cell includes a permanent location 

transceiver known as base station. These cells together provide 
broadcasting coverage over larger geographical areas. User 
equipment (UE), such as mobile phones, is able to communicate 
even if the equipment is moving through cells during 
transmission. 
 
Cellular networks give subscribers advanced features over 
unconventional solutions, including amplified capacity, 
undersized battery power usage, a larger geological coverage 
area and reduced intrusion from other signals. The cellular 
technologies include the Global System for Mobile 
Communication, GPRS, 3GSM and CDMA. 

 

 
Cellular network technology supports a hierarchical 
configuration formed by the base transceiver station (BTS), 
mobile switching center (MSC), location registers and public 
switched telephone network (PSTN).The BTS enables cellular 
equipments to make direct communication with cell phones. The 
unit acts as a base station to route calls to the destination base 
center controller. The base station controller (BSC) coordinates 
with the MSC to interface with the PSTN, home location register 
(HLR), and visitor location register (VLR) to route the calls 
toward different base center controllers. 
 
Cellular networks preserve information for tracking the location 
of their subscribers' mobile devices. In response, cellular devices 
are also operational with the details of suitable channels for 
signals from the cellular network systems. These channels are 
further divided into two fields: 
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• Strong Dedicated Control Channel: Used to send out 
digital information to a mobile phone from the base 
station and vice versa. 

• Strong Paging Channel: When a call is routed then it is 
used for tracking the cell phone by MSC. 

A normal cell site offers geographical reporting between 9 and 
21 miles. The base station is accountable for monitoring the level 
of the signals when a call is made from a mobile phone. When 
the consumer moves away from the geographical coverage area 
of the tower (base station), the signal falls. Then base station 
makes a request to the MSC to transfer the control to another 
base station that is receiving the strongest signals without 
notifying the consumer; this is called handover. Cellular 
networks often encounter ecological interruptions like power 
cables, or moving tower crane or the frequencies of other 
devices (which can be used as Jammer). 
 

 
 
The General Packet Radio Service, GPRS, adds functionality like 
packet-switched to GSM, which is fundamentally circuit 
switched. GPRS is the crucial enabler for always working data 
connection for applications such as web browsing and (PTT) 
Push-to-Talk over Cellular. 
GPRS was introduced into the GSM specifications in Release 97 
and usability was further approved in Releases 98 and 99. It 
offers quicker data rates than plain GSM by aggregating several 
GSM time slots into a single bearer. Most operators do not offer 
such astronomical rates, because if a slot is being used for a 
GPRS carrier, it is not available for other traffic. Also, not all 
cells are able to aggregate all combinations of slots. 
Mobile terminals are further classified according to whether or 
not they can handle simultaneous GSM and GPRS connections: 
class A = both simultaneously,  
class B = GPRS connection interrupted during a GSM call, 
automatically connected at end of call,  
class C = manual GSM / GPRS mode switching. 
Further data rate increases have been achieved with the 
introduction of EDGE (Enhanced Data rates for Global 
Evolution).  
Network node which wires the use of GPRS in the GSM hub 
system is called GSN. All GSNs should have a Gn interface and 

support the GPRS tunneling protocol. There are two key form of 
the GSN, 

1) Gateway GPRS Support Node 
2)  Serving GPRS Support node. 

 
Gateway GPRS support node (GGSN) 
 
The gateway GPRS support node (GGSN) is a main constituent 
of the GPRS network. The GGSN is accountable for the 
internetworking between the GPRS network and external packet 
switched networks. 
From an external network's point of view, the GGSN is a router 
to a subordinate-network, When the GGSN receives data 
addressed to a specific user, it checks if the subscriber is 
available and active. If subscriber is then, the GGSN forwards 
the data to the SGSN serving the mobile user, but if the mobile 
subscriber is not active, then the data is discarded. While, 
mobile-originated packets are routed to the right network by the 
GGSN. 
The GGSN is the anchor point that enables the mobility of the 
user terminal in the GPRS/UMTS networks. It carries out the 
role in GPRS corresponding to the home agent in Mobile Internet 
Protocol. It maintains routing necessary to channel the protocol 
data units (PDUs) to the SGSN that services a particular MS 
(mobile station). 
The GGSN converts the GPRS packets coming from the SGSN 
into the appropriate packet data protocol (PDP) format and sends 
them out on the consequent packet data network. On the other 
hand, PDP addresses of incoming data packets are converted to 
the GSM address of the destination user. The re-addressed 
packets are sent to the responsible SGSN. For this reason, the 
GGSN stores the existing SGSN address of the consumer and his 
or her profile in its location register. The GGSN is the default 
router for the connected user equipment (UE). The GGSN also 
performs authentication and charging functions. 
 
Serving GPRS support node (SGSN) 
 
A serving GPRS support node (SGSN) is in charge for the 
delivery of data packets from and to the mobile stations within its 
geographical service area. Its task comprises of packet transfer 
and routing, logical link management, mobility management, and 
charging and authentication functions. The location register of 
the SGSN stores site information (e.g., current cell, current VLR) 
and user profiles (e.g., IMSI, address used in the packet data 
network) of all GPRS users registered with it. 
 
 
GPRS Tunneling Protocol (GTP) 
 
The GPRS Tunneling Protocol (GTP) is the protocol 
between GPRS Support Nodes (GSNs) in the Universal Mobile 
Telephone Systems/General Packet Radio 
Systems (UMTS/GPRS) network. It includes both the GTP (i.e.) 
first is signaling and control (GTP-C) and second is user data 
transfer (GTP-U) procedures. There are two different types of 
tunnels which is either network signaling or control for control 
purposes and for genuine user data. 
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III. MODIFICATION IN JAMMERS 
A mobile phone jammer is an instrument used to 
prevent cellular phones from receiving signals from base 
stations. The jammer successfully blocks cellular phones. These 
devices can be used in basically any spot, but are found mostly in 
places where a phone call would be particularly disturbing 
because silence is expected. Interrupting a cell phone is the same 
as jamming any other type of radio communication. Jamming 
equipment transmits same radio frequencies as the mobile phone, 
disrupting the communication between the phone and the cell-
phone base station in the tower. The jammer denies service of 
the radio spectrum to the cell-phone users within range of the 
jamming device. Jamming equipments overshadow the mobile 
phone by transmitting a signal on the same frequency and at a 
high enough power that the two signals run into each other and 
cancel each other out. Mobile phones are intended to add power 
if they experience low-level intrusion, so the jammer must 
distinguish and match the power amplification from the phone. 
 

IV. Idea 
Jammers disrupt the radio frequencies and creates disturbance in 
whole network, which is prohibited in many nations  like 
Australia, Brazil, Canada and many more and this jamming is 
unethical also. The GGSN converts incoming data traffic from 
mobile users (via the SGSN) and forwards it to the significant 
network, and vice versa. 
 So, for instance, a Google query from a smart phone would be 
routed via the SGSN to the GGSN and sent on as a query to the 
Internet search engine, and then the process would be reversed 
for the reply to the phone user.  
We can stop the conversion of data traffic from GGSN then it 
cannot be forwarded to relevant network and then we can stop 
the internet on phone without disrupting the network.  
In this calling will not be barred but the data traffic only.  
Hence we can use those jammers in the organizations, factories 
and several other places where more attention is required then 
social networking. 
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Payment system is the mechanism that enables the smooth 
transfer of finances between buyers and sellers, or between 
banks. In the contemporary society, no monetary activities are 
possible without the transfer of paper currency. It can readily 
be said that payment system is one of the most important social 
infrastructures.   Gone are the days when payments were used 
to be in cash only, slowly and gradually cheque came into 
picture and after that internet banking. After Internet banking 
mobile banking or mobile payment, in this way we can say 
money is transformed from paper to card to mobile and now to 
software. Now we hear the term contactless or proximity 
payment in which payment is done via NFC. Evolution of 
money brought the changes in security aspect also These 
technologies are getting wider day by day, NFC uses Secure 
Element for the transaction but now a days, payment can be 
done without involving Secure element (i.e.) only by the help of 
software that is build in the Operating system of the mobile 
phones. 
 
    Index Term – HCE, NFC, SE, Mifare. 
 

I. INTRODUCTION 
Mobile Wallet and The Near field communication (NFC) 
technology have conventionally stored all the statistics needed to 
make a transaction on a physical secure element (SE) within 
mobile equipment. This has given the rights to the operators who 
own the Security Element (SE) – such as / mobile network 
operators (MNOs) or mobile equipment manufacturers – as the 
gatekeepers, in terms of permission to access the SE as well as 
charging to access it. Since there are many SE owners operating 
around the world, each and everyone with a exclusive business 
and technical depiction, operators  must retain the relationship 
with each other in order to make delivery of  their services via 
NFC. Many industry genius recognize the challenges 
surrounding integration between many of the key players in the 
NFC ecosystem; this is why mass market NFC services are yet to 
be deployed. The Payment industry has been hugely applauded 
with the introduction of host card emulation (HCE): it allows 
NFC-based applications to be added to mobile devices and 
operate successfully without having to get connected with the 
Secure Element. 

 

II. WHAT IS HCE 
Host card emulation (HCE) is the software design that provides 
accurate virtual representation of different electronic identity 
(access, transit and banking) cards using only software.  Before 
HCE architecture, NFC communication was principally carried 
out using secure elements, which were incorporated into 
operator-issued SIM cards. HCE enables mobile applications 
running on supported operating systems with the facility to 
propose payment card and access card solutions separately of 
third parties while leveraging cryptographic processes 
conventionally used by hardware-based secure elements without 
the need for a physical secure element. This HCE technology 
enables the dealers to present payment cards solutions more 
easily through mobile closed-loop contactless payment solutions, 
offers real-time allocation of payment cards and, more 
strategically, allows for an easy installation of the scenario that 
does not require changes to the software inside payment 
terminals. 
Mobile payment testimonial have traditionally been stored 
locally on the mobile equipment inside a piece of hardware 
called the secure element (SE). An SE is tamper defiant hardware 
platform, competent of securely hosting applications and storing 
confidential and cryptographic data. Hence it  plays a very 
significant role in secure mobile computing. 
In the payment industry SEs are used to host personalized card 
applications and cryptographic keys required to perform payment 
(EMV)   transactions at a point-of-sale (POS) terminal. SEs used 
in the ID market may hold biometric data or certificates which 
can be used for signing documents. Whatever the reason is, the 
secure environment provided by the SE protects the user’s 
credentials ensuring the safety of the user’s data. The presence of 
a Secure Element in the equipment creates dependencies and 
complexities that make it complex and costly for entities in an 
NFC ecosystem to assist competently. For example, an 
application provider would need to have agreements with a 
number of SE providers, who in turn need to connect with 
different types of mobile equipments. HCE technology emulates 
a financial card on mobile equipment using only software. 
Through mobile operating system it enables a ‘virtual’ SE 
(Secure Element) to be present outside the mobile equipment. By 
moving the SE to a remote location (environment), the 
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technicalities and associated costs can be overlooked: application 
providers can directly deploy their applications to a virtual SE 
without any intermediary involvement. 

 

 

The picture above represents physically present Secure Element 
in the device through which transaction takes place. Basically 
NFC Card Emulation with Secure Element. 

 

 

 

In the above picture, we can easily distinguish how it was in 
NFC card where secure element was present and how it is now 
through Host Card Emulation. 

 

 
 
 

 

III. IMPLEMENTATION OF HCE 
HCE is currently supported by BlackBerry and android, it is 
creating many opportunities and solutions in the industry. These 
endorse choices and give service providers/operators the 
capability to effortlessly and successfully set up NFC services to 
their clients in a manner that supports their financial objectives, 
industrial capabilities and security requirements. As well as 
delivering alternative payment technologies, HCE may also 
encourage Mobile Network Operators (MNO) to cooperate on 
cross solutions which are less tedious to implement. This will 
speed up the progress of NFC services and may be the channel 
needed to deliver the benefits of this proximity technology to 
both the industry and the clients they serve. 
At present, two HCE NFC models available to operators: 

1. Pure HCE 
In this issuer offers an alternative solution where cost of physical 
SE on the mobile equipment is justified, like low value 
payments, loyalty, couponing, access control, transportation and 
other low value applications. The Payment application is hosted 
remotely within security of cloud and hence it does not require 
SE in the mobile equipment. it simulates the SE in its 
communication with a POS terminal when making a transaction 
using pure HCE, and will receive the data required to make a 
payment after connecting to cloud. The card issuer holds the 
responsibility of the manager of the payment with responsibility 
for risk in payment ecosystem while the role of data carrier is 
played by the MNO. 

2. Hybrid HCE 
Hybrid HCE has all profits of HCE which is coupled with the 
security of a physical Secure Element and is used only for the 
authentication purposes only. The main feature of this model is 
that it can be implemented on wide range of mobile devices 
without the involvement of Mobile Operator or Mobile 
Manufacturers. The owner of the SE has the responsibility of 
loading applet into the SE.The lifecycle management of the 
applet is managed on cloud hence MNOs are barely involved and 
also they don’t require any big database to manage. Also to use 
NFC capability, SIM replacement is not required as the data is 
already on the cloud. 
 

IV. Business Benefits of HCE 
In the NFC Ecosystem, everyone wants to work under beneficial 
and productive relationships which will boost the technology and 
value addition will be done. The prime benefit of HCE is that it 
allows the operators to be in control of costs, security, stake 
holders and lifecycle management of applet’s position. 
 
Other benefits that HCE offers: 
 
1. Issuers Independent 
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By installing services to HCE, no mediators are required to 
access the SE. This will minimize the gap between application 
issuers and customers, ensuring a reliable brand and customer 
experience across all accessible NFC services. 
 
2.  Easy Deployment 
Since the MNO (Mobile Network Operator) are in control of SE 
and this allows integration easy with any third party issuer and 
business model which includes device manufacturers and service 
managers. 
 
3. Less costly 
Secure Element integration in mobile equipment is expensive 
business. By installing the SE remotely, the NFC value chain will 
be reduced as fewer parties in the ecosystem need to be involved; 
this leads to lower installation and maintenance costs. 
 

V. MIFARE Vs HCE 
Mifare chips are recognized in NFC readers and smart cards 
whereas through HCE, NFC transactions is completed with 
handsets without the hardware component or SIM, Also, it is 
important to note that, Host Card Emulation (HCE) cannot 
emulate most of the Mifare protocols.  

To be more precise, HCE can only emulate the ISO/IEC 14443-4 
protocols, and most of the Mifare chips do not work on any of 
these protocols. So, many HCE enabled handsets are unable to do 
transaction with the Mifare terminals. 

HCE is good for dealers too, but many dealers around the world 
using Mifare based readers are not able to accept payments from 
the customers who have HCE software in their mobile devices. 

 

VI. SOLUTION 

There are two entities 

1) Mifare Technology – Uses secure element for the 
transaction 

2) HCE Technology – Didn’t use Secure Element and 
protocols which were used by Mifare. 

HCE is in the operating system of the Mobile Phone whereas 
Mifare is in the SE which can be used in a SIM or in the handset. 

If we can use Mifare in the SIM using ST libraries and HCE in 
the operating system of the handset then may be the above 
mentioned problem can be solved. 
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     Abstract- The microwave signal depolarization caused by storms particles is one of the major problems in utilizing microwave 
bands for terrestrial and space communication especially at desert and semi desert area. This aim of this research is to study the effects 
of dust particles on the polarization state of microwave signal. The calculations, which were based on the probability  density of Iraqi 
dust storms, were performed for six frequency bands of microwave signals. Results showed that strong and severe dust storms can 
highly depolarized the microwave signal through induced differential  attenuation and differential phase shift. These two parameters 
also depends on the shape of the dust particle, particles with low axial ratio can induce relatively high differential  attenuation and 
differential phase shift, and therefore cause more depolarization in the signal. It was found that the relative humidity can only affect 
the differential attenuation and this effect is minimized at band of high frequency.     
 
    Index Terms- Dust storm, Microwave signal, Depolarization 
 

I. INTRODUCTION 
ust and sad storms occur in many parts of the world, especially in the Middle East and arid parts of Asia, The theory of 
microwave propagation in sand storms has received much attention in the literature owing to the importance of radio relay, 

communication and remote sensing. The attenuation of the microwave signals in dusty media may arise from two physical 
mechanisms,  absorption and  scattering of energy by the suspended dust particles. Different models are available in the literature to 
predict the total cross-section efficiency (extinction), for the suspended (dust) particles. All these models require knowledge of the 
electrical properties of the scattering particles, i.e. dust dielectric constant, dust particles geometry, dust particles size distribution and 
visibility during the dust storms  A number of papers have addressed the problem of prediction of the amount of attenuation and phase 
shift in sand storms [1]-[5]. Haddad et al. [6] examined the attenuation of the uniform sandstorms and the effects of moisture contents. 
McEwan etal. [7] analyzed the depolarization effects of non-uniform particles and present an assessment of attenuation and back 
scattered properties associated with the dust storm. Salman et al. [8] described the theoretical bases of non-spherical particles 
alignments and its effects. Elabdin et al., [9] presented a mathematical model developed to characterize the microwave signal 
attenuation due to dust. This model enables a convenient calculation of the microwave signal path attenuation which relates 
attenuation to visibility, frequency, particle size and complex permittivity. Mohammed [10] studied the effect of severe dust storms 
with visibility less than 1 km on some aspect of microwave propagation especially attenuation and depolarization at 12 GHz. Sharif 
[11] describe the dusty media properties related to microwave signal propagation, and to give numerical values and statistics of these 
parameters for dust storms that frequently occur in Sudan. Musa and Bashir [12] investigated the electromagnetic waves propagation 
in dust Storms at millimeter wave band. They found that the attenuation by the proposed formula and the published formulae show 
close agreement. Attenuation in dry dust is only significant when the visibility becomes severe or at lower millimetric wave bands. 
The aim of this research is to model and compute depolarization of microwave signals induced by dust storms in Iraq.  
 

II. ELECTROMAGNETIC WAVE ATTENUATION AND PHASE SHIFT IN DUST STORMS 
  The horizontal and vertical complex propagation constants of the medium  𝐾𝐻,𝑉(𝑚−1)  
 

 𝐾𝐻,𝑉 = 𝐾𝑜 + 𝜋𝐾𝑜
12
∫ 𝑄𝐻,𝑉(𝑒,𝑚)𝐷3𝑁(𝐷)𝑑𝐷𝐷𝑚𝑎𝑥
𝐷𝑚𝑖𝑛

                                                     (1)  

 
where 𝐷 is the diameter of sphere with volume equal to that of spheroid, 𝑁(𝐷) is the particle size distribution (m-4), 𝐷𝑚𝑎𝑥 and 𝐷𝑚𝑖𝑛 
are the maximum and minimum diameter of particle. 𝐾𝑜 is the free space propagation constant (m-1)[𝐾𝑜 = 2𝜋

𝜆
 where 𝜆 is the 

wavelength (m)].  𝑄𝐻,𝑉 are functions of the eccentricity, e, and the complex refractive index, m of the particle as follows [13]: 
  

D 
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                                                                       (2) 

where 

                                                                  (3) 

                                                                                   (4) 

The eccentricity is a function of the semi-minor and semi-major axes ( a and b) of the particle 
 

 𝑒2 = 1− 𝑎2

𝑏2
                                                                                 (5)  

 
The complex refractive index is related to the dielectric constant of the particles, 𝜖, by 
 
 𝜖 = 𝜖′ − 𝑖𝜖′′ = 𝑚2                                                                           (6)  

For sand and dust storms it is more convenient to express in terms of the probability density function  [14]: 

                         (7) 

The one way differential attenuation, , and one way differential phase shift,  , for horizontally polarized waves are defined by 
[13]: 
 

                                                            (8) 

                                                             (9) 

where and  signifies the real and imaginary parts of  . 
In this work, the probability function for Iraqi dust storms reported by [8] was used:  

                                                   (10) 

where is median geometrical diameter and is equal to 9.488× 10-6 m and is the geometrical standard deviation and is equal to 
4.512.  
 
 

III. RESULTS AND DISCUSSION 
    The depolarization model described in the previous section was used to compute the differential attenuation and phase shift for the 
six microwave bands (S, X, Ku, K, Ka and W).  Range of frequency and dielectric constants for each of these bands are listed in Table 
I. The computations were carried out  for different axial ratios and visibilities. Three relative humidity values were considered (0, 5 
and 10%). Figure 1 shows the results for the differential attenuation versus axial ratio. It is seen that for the frequency bands the 
differential attenuation decreases exponentially with increasing the axial ratio. This is due to the fact that higher axial ratios result 
from closer major and minor axes which cause smaller differential attenuation. It is also observed that the effect of relative humidity is 
function of both frequency and axial ratio. Relative  humidity has major impact at lower frequency (S band) and this effect is small at 
higher  frequency. It is also seen that relative humidity is effective at low values of axial ratio and it this effect is almost negligible at 
higher axial ratios. Figure 2 gives the results of differential phase shift calculations. It is obvious that the behavior of differential phase 
shift with axial ratio is similar to that of the differential  attenuation. The differential phase shift is less sensitive to the change in 
relative humidity. To investigate the effect of frequency on differential attenuation and differential phase shift, the results of 
computations presented in Figurers 1 and 2  are grouped in Figure 3 for relative humidity of 0%.  It is evident dust particles induced 
high values of differential attenuation and differential phase shift for waves of high frequencies such as W band. Waves of low 
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frequency band like S band is less depolarized by dust particles. Figures  4  and  5 give the results of computations for    attenuation 
and differential phase shift versus visibility for dust particles of axial ratio of 0.7. Visibility is a parameter used to indicate the severity 
of dust storms. These results illustrate that differential attenuation and differential phase shift have sensible values when visibility is 
too low. This suggest that severe dust storm can cause a high depolarization in propagating signals. The results also show that change 
in relative humidity has small effect of on  differential attenuation at S and X bands and almost frequency bands. The computations of 
Figures 4 and 5 for relative humidity of 0% for all frequency bands are grouped in Figure  6. It is seen that high frequency bands are 
notably  affected even when visibility is high. 

 
Table I. Listing of dielectric constants at various frequencies 

measured by the indicated investigators. 
 

Band Frequency (GHz) 𝜖 ′ 𝜖 ′′ Reference 
S 3-4 4.56 0.25 [3] 
X 8-12 5.73 0.42 [15] 

Ku 12-18 5.50 1.30 [16] 
K 18-26.5 5.10 1.40 [16] 
Ka 26.5 4.00 1.33 [16] 
W 80 3.50 1.64 [16] 
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Figure 1: Differential attenuation versus axial ratio  for different relative humidity and visibility of 10 m.   
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Figure 2: Differential phase shift versus axial ratio  for different relative humidity and visibility of 10 m. 
  

 
 

Figure 3: Differential attenuation (top) and differential phase shift (bottom) versus axial ratio  for the 
six microwave bands at relative humidity of 0% and visibility of 10 m. 
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Figure (4): Differential attenuation versus visibility for different relative humidity. 
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Figure (5): Differential phase shift versus visibility for different relative humidity at axial ratio of 0.7. 
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IV. CONCLUSION 
  This research investigates the depolarization of microwave signals caused by non-spherical dust storms particles. Six microwave 
different bands were considered and calculations were made on the basis of the probability density function of  Iraqi dust storms. 
Results suggested that induced differential attenuation and differential phase shift are high when axial ration of particles are too small 
and visibility is low. It was found that differential attenuation is more sensitivities to relative humidity than differential phase shift 
particularly for low frequency bands. Higher frequency bands are more depolarized by dust particles than low frequency bands. 
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Figure (6): Differential attenuation (top) and differential phase shift (bottom) versus visibility for the 
six microwave bands at relative humidity of 0%. 
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     Abstract - The rapid increase in women’s participation in the economic activity has led to an increase in reliance on alternative 
child care for young children, including both child care centres and at-home care. The present study was undertaken to determine 
the influence of non-maternal caregivers on morbidity profile; dietary intake; and cognitive, motor and language development of 
preschoolers looked after by caregivers at day care centres and nannies at home. Eighty preschool children between 2 - 6 years of 
age; 40 looked after by caregivers at day care centres (DCC) and 40 by nannies at home (NH) constituted the study sample. The 
findings revealed that mothers of NH subjects spent longer time at work place; thus, nannies at home also spent more time per day 
with the subjects. The DCC subjects experienced more frequent episodes of cold, cough and fever. No significant differences were 
observed in the intake of different nutrients among subjects in the two groups. Cognitive, motor and language development were 
better in NH group. At-home care emerged as a better non-maternal care setting for preschoolers; and nannies seemed to provide 
more positive influence on the health status, dietary habits, and development of subjects as compared to caregivers at day care 
centres.  
 
     Index Terms - Caregivers, Nannies, Day care centres,  Morbidity, Dietary intake, Development 
 

I. INTRODUCTION 
Preschool age is particularly important as vital development occurs in all domains such as physical, mental, emotional and social, 
during these years of life. The health, nutrition, education and development opportunities given to a preschool child are extremely 
important as they determine his or her health and wellbeing for the entire lifetime. Young children are dependent on the care they 
receive from others and their optimum development is dependent to a large extent on the quality of care they receive, which is 
further determined by the motivation, skill, physical capacity, consistency, and responsiveness of the caregiver. 
 
Today, more mothers with young children are in paid work than before (1). As the employment rates for mothers of young 
children have risen over the past few decades, so has the use of formal care in day care centres to informal care by nannies (2). 
Day care centres typically provide care for children all day, while their parents are at work (3). Informal care is defined as “any 
private arrangement provided in a family environment, whereby the child is looked after on an ongoing or indefinite basis by 
relatives or friends or by others in their individual capacity, at the initiative of the child, his/her parents (4). Within the home 
setting, childcare may be done by employing a ‘Nanny’, ‘Maid’ or 'Ayah’ who will look after the child. 
 
Large-scale studies of day care centres (5) reveal that the factors important for a good quality care are group size, caregiver-child 
ratio, caregiver’s educational preparation, and caregiver’s personal commitment to learning about and caring for children (6-8). 
Formal childcare and preschool participation generally is positively associated with cognitive development of children (1). 
Research on home-based childcare environments suggests that at-home care home is relatively safe and at-home caregivers are 
affectionate and responsive. However, these studies also suggest that little time is spent on learning activities, such as reading or 
high-level talk and engagement with children (9-11). 
 
Mothers’ employment status has potential implications for virtually all aspects of children’s growth and development, and 
nutrition outcomes are no exception. Preschool age children have high nutrient needs, because they are more physically active and 
therefore, it is important that caregivers at day care centres and at home should have adequate knowledge of nutrition so that they 
can help to improve the growth and well-being of children (12). It has been reported that children whose mothers work full-time 
have less positive nutrition outcomes than children of non-working mothers (13). Additionally, childhood illness rises with day 
care attendance. There is consistent evidence that spending time in child care centres or other facilities and being exposed to a 
large number of children for some time provides an opportunity for infectious diseases to be spread (14).  
 
The role of parents and caregivers during these early years is very important as the children spend a lot of time with them and 
imbibe habits from them. As more and more mothers who were traditionally the primary caregivers of children in their early years 
are taking up gainful employment, which is keeping them away from their young children for long hours in a day, the role of 
alternative caregivers has gained importance. It is essential to consider how alternative care provided to young children at home or 
other institutions such as day care centres affects their nutritional status, health and development (15). With this perspective in 
consideration, the present study was planned to assess and compare the influence of non-maternal caregivers, that is, caregivers at 
day care centres and nannies at home on the morbidity profile, dietary intake, and cognitive, motor and language development of 
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preschool children of employed mothers.  
II. MATERIALS AND METHODS 

Locale: The present study was conducted on preschoolers (2 - 6 years) belonging to middle and upper middle income group 
families residing in southern part of Indian National Capital Region. 
 
Sampling: Purposive sampling technique was used to identify and select the subjects, i.e. 80 preschool children (2 – 6 years) of 
employed mothers – 40 each being looked after by caregivers at day care centres and nannies at home. The mothers of the 
preschoolers worked for at least eight hours outside their homes. Permission to conduct the study was taken from the day care 
centres and informed consent was also taken from the mothers of the preschoolers to participate in the study. Anonymity of the 
subjects and the respondents has been preserved throughout the study. 
 
Development of Tools and Techniques: Keeping in view the objectives of the investigation, a well-structured questionnaire-
cum-interview schedule was prepared with methodological procedure and pretested. Based on the responses obtained, 
modifications were made to make the questionnaire more functional. It was then used to elicit information about the preschoolers 
from their mothers/ caregivers. It included questions regarding their child’s general profile and family characteristics, morbidity 
profile, activity patterns and dietary practices.  
 
The information regarding dietary intake of the preschoolers was gathered using 24-hour dietary recall for one day. The caregivers 
provided the information about the meals that the child had in the absence of the mother. Based on the responses gathered from 
24-hour dietary recall, food group and dietary intake of the subjects were determined and compared with the recommended 
intakes/ allowances given by Indian Council of Medical Research (16,17). Nutrient Adequacy Ratio (NAR) was also calculated 
for energy and other nutrients such as protein, calcium, iron, zinc, vitamin A, vitamin C and B-complex vitamins. NAR was 
calculated as the actual intake of nutrient by the subjects divided by the subject’s RDA for that particular nutrient. Nutrient 
Adequacy Ratio of >0.66 for a particular nutrient reflected the dietary adequacy (in respect of that nutrient) since that intake met 
at least two third of the RDA. 
 
The Jamaica Portage Guide to Early Education (18) was used to gather information about cognitive, motor and language 
development of the preschool subjects. It gave a check list of behaviors in which one could record individual child’s progress and 
level of skill. The list consisted of a complete break down of normal development skills from birth to six years.  In the present 
study, 5 skills were chosen in the cognitive, motor and language areas each and the children's ability to perform those skills was 
assessed at each age and their total scores in these areas were computed. 
 
Data Analysis: Data coding, entry and validation were done using appropriate software. The data were then subjected to 
quantitative and qualitative analysis. The frequency and percentages were calculated and Chi square test was applied to determine 
significant difference between the two groups of preschoolers. Mean and standard deviations were calculated for food and nutrient 
intakes. Student's 't' test was employed to assess the significant differences in comparison with the standard reference values. 
STATA (Version 12.0) was used for statistical analysis of the data. 
 

III. RESULTS AND DISCUSSION 
The preschoolers looked after by caregivers at day care centres have been referred to as DCC subjects and preschoolers looked 
after by nannies at home as NH subjects in the following text.  
 
General Profile and Family Characteristics: There were an equal number of male and female subjects in the study sample. A 
higher number of subjects in both DCC and NH categories were between 4-6 years of age indicating that with increasing age of 
children, there was a greater use of alternative childcare settings. All subjects belonged to nuclear families, as this was one of the 
inclusion criteria decided in the study to eliminate the influence of any other family caregiver on the subjects. Majority of the 
subjects (78%) in the DCC group were the only child of their parents and 55% of subjects in the NH group had one sibling. It 
appeared that parents who employed nannies at home to look after their children probably did not mind having another baby, as it 
did not add to the cost of childcare as against sending two children to day care centres.  
 
Parents’ Profile: In both DCC group and NH group, greater percentage of parents were between 31-35 years of age. Nearly 50% 
of both fathers and mothers in the total sample were postgraduates. The maximum percentages of mothers (61%) as well as fathers 
(43%) had jobs in the private sector. The private sector jobs have longer working hours, thus, there was a greater reliance on 
alternative childcare. A higher number of mothers of NH group (50%) as compared to 35% of DCC group spent more time at 
work place and this seemed to be one of the reasons for mothers of NH group employing nannies to look after their children at 
home so as to avoid any time restrictions that the day care centres normally imposed. It was found that majority of the mothers in 
the sample (92%) spent only about 5-6 hours of the daytime with their children.  
 
Activity Pattern: Nearly 80% of the mothers reported that their children were very active. A higher percentage of children from 
DCC group (85%) preferred both indoor and outdoor games as against 77% of those belonging to NH group. The frequency of 
performing almost all the outdoor and indoor activities on a daily basis was also higher among DCC group as compared to the NH 
group. This difference could be because of better infrastructural facilities and fixed schedule for playing at day care centres.  
 
Morbidity Profile: More than 75% of the mothers perceived the health status of their children to be good, followed by 21% 
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mothers who perceived it as excellent. The subjects of both the groups were compared on the basis of occurrence of ailments like 
diarrhoea, cold and cough and fever. There was no substantial difference between the two groups in case of diarrhea.  Cold and 
cough was reported in 64% of the total subjects. It was experienced by a higher number of subjects in the DCC group (75%) as 
compared to the NH group (53%) though this difference was not statistically significant. A statistically significant difference was 
observed in the number of subjects in the two groups who suffered from fever, with 25% belonging to DCC group and 10% to NH 
group. It has been reported that spending time in child care centres and being exposed to a large number of children for some time 
can result in spread of infectious diseases (14). Further, mothers of nearly 80% subjects from the two groups reported their 
satisfaction regarding care provided to their sick child by alternative caregiver. 
 

Table 1: Distribution of subjects according to the common ailments experienced by them 
Common Ailments experienced by 

subjects 
Number of DCC 

subjects 
Number of NH 

subjects 

Diarrhea/ Dysentery  6 
(15) 

7 
(18) 

Cold and cough 30 
(75) 

21 
(53) 

Fever* 10 
(25) 

4 
(10) 

Figures in parentheses denote percentages; χ2=6.42, *Significant at p≤0.05 
 
Dietary Practices: Early childhood is a critical period for shaping and influencing feeding and lifestyle behaviors that have 
implications for future health (19). Data revealed that majority of the subjects from both DCC and NH groups had a 5-meal 
pattern. There was no significant difference in terms of missing meals between both the groups. However, a significant difference 
was observed between the two groups in the consumption of junk foods, with 67% subjects from NH group showing a fondness 
for junk foods as against 30% subjects from DCC group. This could be attributed to time constraints for mothers of NH group as 
they were spending more time at work place; and probably the nannies could not help the children choose the right foods, and 
allowed higher consumption of junk foods just to pacify the children. The mothers of the subjects were asked to report the 
information their children received about health, hygiene and nutrition from their alternative caregivers. Data revealed that a 
greater number of subjects in DCC group (62%) received information on these topics from their caregivers as compared to 52% 
subjects in NH group. It was further found that aids such as pictures, stories, poems and films were used more by caregivers at day 
care centres and general conversation was used more by nannies at home to give this important information. This difference could 
be due to the availability of educational material at day care centres whereas at home the child is under the supervision of a nanny 
who herself may not be educated or trained enough to impart much knowledge to children. Mothers of mostly all the subjects 
reported that their caregivers had a positive influence on their children's eating and dietary habits. 
 
Dietary Intake: From the dietary intake data gathered using one day 24 hour diet recall method, mean food and nutrient intake 
were computed for the subjects belonging to DCC and NH groups.  
Food Group Intake – Among the 2-3 year old DCC and NH subjects, cereal consumption was found to be significantly higher 
than the recommended intakes while the intake of non-vegetarian foods, green leafy vegetables and other vegetables was 
significantly lower.  Milk and milk products were consumed in smaller amounts than recommended by DCC subjects while 
consumption of roots and tubers and fats and oils was lower in comparison with ICMR recommended intakes among NH subjects. 
Intake of pulses, fruits and sugar was found to be comparable to the recommended intakes for 2-3 year old subjects (Table 2). 
 
Table 2: Mean daily intake (g/ml) of different food groups in comparison with the recommended intake for 2-3 year and 4-

6 year old subjects  
 

FOOD 
GROUPS 

Recomm
ended 
intake∞ 
(g/ml) 

2-3 year old Recom
mended 
intake∞ 
(g/ml) 

4-6 year old 
DCC 

(n=19) 
Mean±SD 

(g) 

NH 
(n=16) 

Mean±SD 
(g) 

DCC 
(n=21) 

Mean±SD 
(g) 

NH 
(n=24) 

Mean±SD 
(g) 

Cereals 
and millets 

60 123.0***±50.3 
(99-147) 

106.8***±48.1 
(81-132) 

120 132.0±36.5 
(115-149) 

142.9*±46.5 
(123-163) 

Pulses 
 

30 27.1±26.2 
(15-40) 

26.6±18.5 
(17-37) 

30 36.6±16.4 
(29-44) 

43.1**±20.0 
(35-52) 

Egg/fish/ 
meat/ 
poultry 

50 21.4***±25.6 
(9-34) 

25.6**±31.2 
(9-42) 

50 22.4***±29.2 
(9-36) 

29.2**±29.6 
(25-95) 

Milk and 
milk 
products 

500 398.4***±108.8 
(346-451) 

417.2±216.8 
(302-533) 

500 373.1***±124.1 
(316-430) 

331.8***±171.2 
(260-404) 

Green 
leafy 

50 8.9***±29.5 
(5-23) 

7.8***±21.8 
(4-19) 

50 11.2***±26.8 
(-1-23) 

10.4***±26.6 
(-8-22) 
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vegetables 
Other 
vegetables 

50 13.9***±26.7 
(1-27) 

6.2***±14.5 
(2-14) 

100 25.0***±30.9 
(11-39) 

17.3***±30.4 
(4-30) 

Roots and 
tubers 

50 40.8±28.6 
(27-55) 

27.2***±20.6 
(16-38) 

100 42.1***±30.8 
(28-56) 

50.8***±30.9 
(38-64) 

Fruits 
 

100 121.1±104.6 
(71-172) 

123.7±70.1 
(86-161) 

100 107.6±65.0 
(78-137) 

128.3±96.0 
(88-169) 

Visible fats 
and oils 

25 23.9±15.4 
(16-31) 

16.5***±7.5 
(12-20) 

25 25.3±10.1 
(21-30) 

22.7±10.9 
(18-27) 

Sugar 
 

15 16.9±11.6 
(11-22) 

14.7±9.9 
(9-20) 

20 15.8*±9.3 
(12-20) 

14.7*±9.9 
(11-19) 

Figures in parentheses denote range 
*Significant at p≤0.05; **Significant at p≤0.01; ***Significant at p≤0.001 

∞Recommended intake as per balanced diet for 1-3 year and 4-6 year old children by ICMR (17) 
 
Among 4-6 year old subjects (Table 2), cereal and pulse consumption was found to be significantly higher than recommended 
among NH subjects. The intake of non-vegetarian foods, milk and milk products, all types of vegetables and sugar was 
significantly lower in both the groups in comparison with the recommended intakes. Consumption of only fruits and visible fats 
and oils was in accordance with the intake recommended by ICMR (17). 
 
Further, a significant difference was observed in the consumption of milk and milk products, with intake of 2-3 year old NH 
subjects being higher than their DCC counterparts while the intakes of other vegetables and visible fats and oils were significantly 
higher among 2-3 year old DCC subjects. All other foods consumed by both 2-3 year and 4-6 year old subjects in the NH and 
DCC groups were in similar amounts. 
 
Nutrient Intake – No significant differences were observed between 2-3 year and 4-6 year old subjects from DCC and NH 
groups in terms of their intakes of energy, protein, total fat, carbohydrate, calcium, iron, zinc, vitamin A, vitamin C and B-
complex vitamins (Table 3). 
 

Table 3: Comparison between mean nutrient intakes of subjects in DCC and NH groups 
 

Nutrient  
2-3 year old 4-6 year old 

DCC 
 (n=19) 

Mean±SD 

NH 
 (n=16) 

Mean±SD 

DCC 
 (n=21) 

Mean±SD 

NH 
 (n=24) 

Mean±SD 
Energy  
(Kcal) 

1240±274 
(1108-1372) 

1131±280 
(982-1281) 

1322±219 
(1222-1421) 

1287±277 
(1170-1404) 

Protein  
(g) 

38.8±9.5 
(34.2-43.4) 

39.7±10.1 
(34.3-45.1) 

42.3±8.9 
(38.2-46.3) 

41.5±10.5 
(37.1-46.0) 

Total fat  
(g) 

51.3±16.7 
(43.3-59.4) 

43.6±36.9 
(37.0-50.3) 

51.8±12.9 
(45.9-57.7) 

47.0±13.5 
(41.2-52.7) 

Carbohydrate 
(g) 

159.4±33.4 
(143.3-175.5) 

174.6±112.1 
(114.8-234.3) 

177.7±36.6 
(161.1-194.3) 

175.8-37.9 
(159.8-191.8) 

Calcium  
(mg) 

684±208 
(432-1351) 

681±263 
(345-902) 

648±149 
(320-1312) 

609±217 
(276-1049) 

Iron  
(mg) 

8.4±4.5 
(6.2-10.6) 

7.4±2.3 
(6.3-8.9) 

9.0±2.0 
(7.0-13.0) 

9.0±2.0 
(5.0-16.0) 

Zinc  
(mg) 

2.9±1.5 
(2.2-3.6) 

2.4±1.1 
(1.8-3.0) 

3.1±0.9 
(2.7-3.6) 

3.3±1.4 
(2.7-3.9) 

Vitamin A  
(μg) 

358±158 
(282-434) 

381±164 
(281-418) 

350±150 
(294-469) 

331±162 
(262-399) 

Vitamin C  
(mg) 

82±111 
(12-447) 

48±37 
(8-169) 

58±53 
(8-243) 

62±61 
(17-294) 

Thiamine  
(mg) 

0.8±0.3 
(0.5-1.8) 

0.8±0.2 
(0.5-1.5) 

0.9±0.2 
(0.5-1.5) 

0.9±0.2 
(0.4-1.2) 

Riboflavin  
(mg) 

1.1±0.3 
(0.6-1.9) 

1.2±0.4 
(0.4-2.2) 

1.1±0.3 
(0.5-1.7) 

1.0±0.4 
(0.2-1.9) 

Niacin  
(mg) 

4±1 
(2-68) 

5±2 
(3-10) 

6±2 
(3-9) 

6±1 
(4-10) 

Dietary folate 
(μg) 

108±42 
(29-194) 

132±44 
(71-238) 

138±50 
(70-264) 

133±59 
(41-267) 

Vitamin B12 (μg) 0.9±0.5 
(0.2-1.6) 

1.2±0.7 
(0.3-2.9) 

0.9±0.5 
(0.3-2.1) 

1.0±0.6 
(0.3-2.5) 
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Figures in parentheses denote range 
 
Majority of the subjects in both DCC (95%) and NH (88%) groups had an energy intake of above 70% of the recommended 
dietary allowances (RDA). The data on NAR (Table 4) indicated that majority of subjects in both groups showed an adequate 
intake of protein, calcium, vitamin B12, thiamin, riboflavin and dietary folate. Intake of vitamin A was almost equally distributed 
in both adequate and inadequate categories for both groups. A greater percentage of subjects in DCC group (37%) had an 
inadequate intake of vitamin C as compared to subjects of NH group (15%). A high percentage of subjects (70%) in both groups 
had an inadequate intake of zinc. Intake of iron and niacin was fairly adequate in both the groups.   
 

Table 4: Distribution of subjects according to their Nutrient Adequacy Ratio 
 

Nutrient 
NUTRIENT ADEQUACY RATIO (NAR) 

DCC (n=40) NH (n=40) 
<0.66 0.66-<1.0 ≥1.0 <0.66 0.66-<1.0 ≥1.0 

Protein 
(g) 

0 
(0) 

0 
(0) 

40 
(100) 

0 
(0) 

0 
(0) 

40 
(100) 

Calcium 
(mg) 

1 
(2) 

13 
(33) 

26 
(67) 

5 
(12) 

14 
(35) 

21 
(53) 

Iron 
(mg) 

5 
(12) 

18 
(45) 

17 
(43) 

6 
(15) 

16 
(40) 

18 
(45) 

Zinc 
(mg) 

28 
(70) 

10 
(25) 

2 
(5) 

28 
(70) 

10 
(25) 

2 
(5) 

Vitamin A 
(μg) 

14 
(35) 

11 
(27) 

15 
(38) 

13 
(33) 

11 
(27) 

16 
(40) 

Vitamin C 
(mg) 

15 
(37) 

8 
(20) 

17 
(43) 

6 
(15) 

11 
(27) 

23 
(58) 

Thiamin 
(mg) 

0 
(0) 

4 
(10) 

36 
(90) 

0 
(0) 

3 
(7) 

37 
(93) 

Riboflavin 
(mg) 

0 
(0) 

2 
(5) 

38 
(95) 

1 
(2) 

6 
(15) 

33 
(83) 

Niacin 
(mg) 

17 
(43) 

18 
(45) 

5 
(12) 

14 
(35) 

21 
(53) 

5 
(12) 

Dietary folate 
(g) 

2 
(5) 

7 
(17) 

31 
(78) 

2 
(5) 

4 
(10) 

34 
(85) 

Vitamin B12 
(μg) 

0 
(0) 

0 
(0) 

40 
(100) 

0 
(0) 

0 
(0) 

40 
(100) 

Figures in parentheses denote percentage; χ2: Not significant 
 
Cognitive, Motor and Language Development: Five skills from the Jamaica Portage Guide were chosen in the cognitive, motor 
and language areas each and the children's ability to perform those skills was assessed on a scale of 0-5. It was found that the 
mean cognitive development, motor and language development scores at each age were higher in NH group as compared to DCC 
group, however, a significant difference was seen in case of only motor and language development (Table 5). The higher scores 
for cognitive, motor and language development in NH subjects could be attributed to more personalized attention, familiar 
environment at home and enhanced stimulation. 
 

Table 5: Mean cognitive, motor and language development scores of subjects of two groups 
 

Domain of development  
DCC 

(n=40) 
Mean±SD 

NH 
(n=40) 

Mean±SD 

 
't' Value 

Cognitive development 1.62±0.49 
(1.46 – 1.78) 

1.77±0.42 
(1.63 – 1.91) 

1.46 
(NS) 

Motor development 3.90±0.81 
(3.64 – 4.15) 

4.32±0.76 
(4.08 – 4.56) 

-2.41* 
 

Language development  2.70±0.64 
(2.49 – 2.90) 

3.25±1.05 
(2.91 – 3.58) 

-2.80** 
 

Values in parentheses denote range; *Significant at p≤0.05; **Significant at p≤0.01; NS: Not Significant 
 

IV. CONCLUSION 
Research increasingly supports the important link between childcare environment and development. A stimulating care setting is 
essential for good nutritional and health status of children to achieve their full potential, mental growth and well being. From the 
findings of the present study, it could be concluded that at-home care by well-trained and guided nannies seemed to be a better 
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setting for optimum health status, dietary intake and development of preschool children of gainfully employed mothers as 
compared to care provided at day care centres. Home based care also showed potential benefits for parents as it supported them in 
fulfilling their family and work responsibilities by offering flexible timings. The preschoolers looked after by nannies at home 
emerged as a significantly better group in terms of motor and language development in the present study. The occurrence of cold 
and cough and fever episodes were also fewer among this group.  Between the preschoolers looked after at day care centres and at 
home, no substantial differences or distinct patterns were observed in terms of food or nutrient intakes. The present study was 
only a preliminary research to assess the influence of non-maternal caregivers on preschoolers' morbidity and developmental 
patterns and food behavior. Further research needs to be done to understand how each and every characteristic of non-maternal 
caregivers can influence the diet and development of young children.  
 

ACKNOWLEDGMENT 
The authors would like to express their gratitude to the Department of Food and Nutrition, Institute of Home Economics for 
facilitating the research work. We also wish to thank the authorities at day care centres and subjects’ parents for their cooperation 
and willingness to share information about their children.  
 

REFERENCES 
[1] Huerta MDC, Adema W, Baxter J, Corak M, Deding M, Gray MC, Han WJ, Waldfogel J. OECD Social, Employment and migration working papers 

2011.  
[2] Feinberg P. Child Care and Its Impact on Young Children’s Development. 2nd ed. Bennett J, topic ed. In: Tremblay RE, Boivin M, Peters R DeV, eds. 

Encyclopedia on Early Childhood Development [online]. Montreal, Quebec: Centre of Excellence for Early Childhood Development and Strategic 
Knowledge Cluster on Early Child Development, 2007.  

[3] Feldman RS. Child Development. First edition, Prentice Hall Publications, 1998.  
[4] Jini L, Roby JD. Children in Informal Alternative Care. UNICEF, Child Protection Section. New York, 

2011. http://www.unicef.org/protection/Informal_care_discussion_paper_final.pdf (Last accessed on 11.04.2013). 
[5] Datta V. Child care in India: Emerging issues and challenges for the 21st century. In: Proceedings of the 7th Early Childhood Convention, Nelson, New 

Zealand 2000; 2: 99-108.   
[6] Egeland B, Hiester M. The Long-Term Consequences of Infant Day-Care and Mother Infant Attachment. Child Development1995; 66:474-485. 
[7] Kontas S, Hsu HC, Loraine D. Children cognitive development and social competence in child-care centres and family day-care homes. Journal of 

Applied Developmental Psychology 1994; 15: 387-411.  
[8] Scarr S, Phillips DA, McCartney K. Facts, Fantasies and the Future of Child Care in the United States. Psychological Science 1990; 1(1): 26-35.  
[9] Layzer J, Goodson B. Care in the home: A description of family childcare and the experiences of the families and children that use it: The national 

study of child care for low-income families: Wave 1 report. Washington, DC: U.S. Department of Health and Human Services, Administration for 
Children and Families 2006.  

[10] Paulsell D, Mekos D, Grosso PD, Rowand C, Banghart P. Strategies for supporting quality in kith and kin child care: Findings from the Early Head 
Start Enhanced Home Visiting Pilot Program evaluation final report. Princeton, NJ: Mathematica Policy Research, Inc 2006.  

[11] Tout K, Zaslow M. Observations of Child Care Provided by Family, Friends and Neighbors in Minnesota: A report of the Minnesota childcare policy 
research partnership. St. Paul, MN: Minnesota Department of Human Services, U.S. department of health and human services 2006. 

[12] Harma S, Nagar S. Impact of educational intervention on knowledge of mothers regarding childcare and nutrition in Himachal Pradesh. J 
SocSci2006;12 (2):139–142. 

[13] Crepinsek MK, Burstein NR. Maternal Employment and Children’s Nutrition, Diet Quality and the Role of the USDA's Child and Adult Care Food 
Program (CACFP) CACFP, Washington, DC: U.S. Department of Agriculture, Economic Research Service 2004; vol-1.   

[14] Amosu AM, Atulomah NOS, Thomas MA, Olanrewaju MF, Degun AM. Child care practices and the nutritional status of infants of working mothers in 
day care centres in Oshun State, Nigeria, Annals of Biological Research 2011; 2 (5): 140-148. 

[15] Lalli G. The Effects of Day Care on Children’s Emotional, Cognitive, and Social Development. Perspectives (University of New Hamisphere) 
2006. www.unh.edu/sociology/Perspectives/Spring_2006/articles/Lalli_DayCare.pd (Last accessed on 21.01.2013). 

[16] ICMR. Nutrient requirements and recommended dietary allowances for Indians. A report of the expert group of the Indian Council of Medical 
Research, 2010. 

[17] ICMR. Dietary Guidelines for Indians – A Manual. National Institute of Nutrition, Hyderabad, 2011. 
[18] Shearer D, Billingsley J, Frohman S, Hilliard J, Johnson F, Shearer M. Developmental Sequential Checklist. Unpublished manuscript. The Portage 

Project, Cooperative Educational Service Agency No. 12, Portage Wisconsin, 1970.   
[19] Freedman MR, Alvarez KP. Early childhood feeding: assessing knowledge, attitude, and practices of multi-ethnic child-care providers. J Am Diet 

Assoc 2010; 110(3): 447-51.  
 

AUTHORS 
First Author - Ms. Priyanka Singh, M.Sc. Food and Nutrition, Department of Food and Nutrition, Institute of Home Economics, 
University of Delhi, F-4, Hauz Khas Enclave, New Delhi – 110016, singhpriyanka2012@gmail.com 
Second Author - Ms. Shipra Gupta, Assistant Professor, Department of Food and Nutrition, Institute of Home Economics, 
University of Delhi, F-4, Hauz Khas Enclave, New Delhi – 110016, shipra.gupta@ihe.du.ac.in 
 

Correspondence Author- Ms. Priyanka Singh, singhpriyanka2012@gmail.com, 9711595943 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 108

www.ijsrp.org

http://www.unicef.org/protection/Informal_care_discussion_paper_final.pdf
http://pss.sagepub.com/content/1/1/26.abstract
http://www.unh.edu/sociology/Perspectives/Spring_2006/articles/Lalli_DayCare.pd
http://www.ncbi.nlm.nih.gov/pubmed?term=Freedman%20MR%255BAuthor%255D&cauthor=true&cauthor_uid=20184996
http://www.ncbi.nlm.nih.gov/pubmed?term=Alvarez%20KP%255BAuthor%255D&cauthor=true&cauthor_uid=20184996
mailto:singhpriyanka2012@gmail.com


Dot Net Charting (Integration with ASP.NET) 
Anubhav Tiwari 

 
* R&D Dept., Syscom Corporation Ltd. 

\ 
 
    
Abstract-  This paper talks about 

•Why Dot Net Charting? 
•Features of Dot Net Charting?  
•How to use? 

 
    Index Terms- Why Dot Net Charting, Features, How to use; 
 
 

I. INTRODUCTION 
Dear Readers, 
First of all, I would say this paper is just for ASP.net developers.  
Many-a-times we need to generate charts in our ASP.Net project which becomes a cumbersome task for dot net developers. But dot 
net charting has made it so easy. 
It makes our source for the easiest to use and makes most visually stunning charts available. With a few simple lines of codes Dot Net 
Charting can generate stylish charts from our own custom databases 
Now in this paper I have consolidated most of  the charts and how to use them. I have also included code for each chart as well. 
 
Features of Dot Net Charting: 
 
• .Net Framework 2.0, 3.0, 3.5 and 4.0+ supports – Dot Net charting support all versions of dot net framework. 
• 2D and 3D rendering of charts – In Dot Net charting, we can customize our charts as per requirement 2-dimensional or 3-

dimensional. 
• Printer Friendly text – The text generated in the charts are printer friendly and are clearly printed from printer. 
• Color Synchronization – Dot Net charting has a very good color synchronization and support multicolor. 
• Rich Tool Tip support – In Dot Net charting we can also customize tool tip to appear on the charts. 
• Transparent color support – We can also apply transparency in colors in Dot Net charting. 
 
 
How to Use: 
 
Download DLL (licensed) from this link www.dotnetcharting.com/download.aspx and provide a reference of DLL in our project and 
register the assembly on the page and put the control on aspx page as shown below: 
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Chart Types available in Dot Net Charting: 
 
 

Chart Types 

Combo 

 

Combo Horizontal 

 

Radar 

      
 

Pie 

      

Scatter 

 

Bubble 
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Financial 

 

Gauge 

   
 

Multiple 

 

Funnel 

 

Cone 

 

Pyramid 

 

Organizational 
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Surface 

 
 
 
 
Code for generating above charts: 
 

I. Combo Chart: 

 

 

 

 

 

 

II. Combo Horizontal Chart: 
 

 

 

 

 

 

III. Radar Chart: 

 

 

 

 

 

 

IV. Pie Chart: 
 

             
chart.Title="Combo sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name"; 
      chart.Type=ChartType.Combo; 
      chart.Series.SqlStatement = "your query"; 
      chart.Series.DataFields = "xaxis=DataField,yaxis=DataField"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Combo Horizontal sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.ComboHorizontal; 
      chart.Series.SqlStatement = "your query"; 
      chart.Series.DataFields = "xaxis=DataField,yaxis=DataField"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Radar sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.Radar; 
      chart.Series.SqlStatement = "your query"; 
      chart.Series.DataFields = "xaxis=DataField,yaxis=DataField"; 

chart.SeriesCollection.Add(); 
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V. Scatter Chart: 

 

 

 

 

 

 

VI. Bubble Chart: 
 
 
 
 
 
 
 

 

VII. Financial Chart: 

 

 

 

 

 

 

 

VIII. Gauge Chart: 
 
 

             
chart.Title="Pie sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type=ChartType.Pies; 
      chart.Series.SqlStatement = "your query"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Scatter sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type=ChartType.Scatter; 
      chart.Series.SqlStatement = "your query"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Bubble sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type = ChartType.Bubble; 
      chart.Series.SqlStatement = "your query"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Financial sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.Financial; 
      chart.Series.SqlStatement = "your query"; 
      chart.DefaultSeries.Type = SeriesTypeFinancial.CandleStick; 

chart.SeriesCollection.Add(); 
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IX. Multiple Chart: 

 

 

 

 

 

 

X. Funnel Chart: 
 
 
 
 
 
 

 

 

XI. Cone Chart: 

 

 

 

 

 

 

 

XII. Pyramid Chart: 
 

             
chart.Title="Gauge sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.Gauges; 
      chart.Series.SqlStatement = "your query"; 

chart.SeriesCollection.Add(); 

             
chart.Title="Multiple chart sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.Multiple; 
      chart.Series.SqlStatement = "your query"; 

chart.DefaultSeries.Type = SeriesTypeMultiple.Pyramid; 
chart.SeriesCollection.Add(); 

             
chart.Title="Funnel sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.MultipleGrouped; 
      chart.Series.SqlStatement = "your query"; 

chart.DefaultSeries.Type = SeriesTypeMultiple.FunnelPyramid; 
chart.SeriesCollection.Add(); 

             
chart.Title="Cone sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.MultipleGrouped; 
      chart.Series.SqlStatement = "your query"; 
      chart.DefaultSeries.Type = SeriesTypeMultiple.Cone; 

chart.SeriesCollection.Add(); 
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XIII. Organizational Chart: 

 

 

 

 

 

 

 

XIV. Surface Chart: 

 
 
 
 
 
 
 
 
 
 
 
 

IV. CONCLUSION 
Dot Net Charting is very helpful for developers for generating charts. It reduces the developer’s effort and generates high quality 
charts fulfilling the requirements in less time. 
Thus a developer becomes more productive in chart generating. 
Moreover, one more advantage of using Dot Net Charting is that it is always fully backward compatible. If we used the previous 
version of Dot Net Charting in our project & we want to have new look of chart that Dot Net charting provided in its new version, we 
won’t need to bother about it. We can easily maintain it with a simple web.config entry and enable a new look on the chart.. 
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chart.Title="Pyramid sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type= ChartType.MultipleGrouped; 
      chart.Series.SqlStatement = "your query"; 

chart.DefaultSeries.Type = SeriesTypeMultiple.Pyramid; 
chart.SeriesCollection.Add(); 

             
chart.Title="Organization chart sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type = ChartType.Organizational; 
      chart.Series.SqlStatement = "your query"; 

chart.DefaultElement.Annotation = new Annotation("<block hAlign='right' 
fStyle='bold' fSize='11'>%Name<row><img:../images/Org%image.png>%position"); 

chart SeriesCollection Add(); 

             
chart.Title="Surface chart sample"; 

      chart.DefaultSeries.ConnectionString = "your connection string"; 
      chart.TempDirectory="directory name "; 
      chart.Type = ChartType.Surface; 
      chart.Series.SqlStatement = "your query"; 

chart.SeriesCollection.Add(); 
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    Abstract- The Indonesian government has recently started 
implementing the 2013 Curriculum. There are some aspects are 
revised in that curriculum. One of  them is removing English as 
compulsory subject in the primary School level. It has been a 
contradiction among many parties such as teachers, parents’ 
group and education observers. Therefore this paper tries to 
present Teachers’ Opinion about removing English as 
compulsory subject in the primary school level. The population 
in this research is all teachers that were taught by the researcher 
during  PLPG (Training for Certified Teachers) on August 2014 
at rayon LPTK  university of Jambi. The data were collected 
through questionnaire. Random cluster sampling was used here. 
From the data analysis, it can be concluded that majority of 
teachers who become samples do not agree if the English subject 
is removed from elementary school level.  
 
    Index Terms- English subject, Primary school, 2013 
curriculum 
 

I. INTRODUCTION 
ros and cons of implementing the 2013 curriculum  is 
still happening today in the community, particularly the 

academic community. What I mean by the academic community 
here is teachers from the basic level up to the upper secondary 
level. Complaints that I heard when interacting with them is "oh 
no, new curriculum again. Whereas most of us are  still confused 
about the previous curriculum  

Such comments are given by the majority of  teachers that 
I asked. But what can be said, the government has its 
own thoughts in making changes to the curriculum in Indonesia. 
Decision  has been made. Like it or not, “actors” in the 
field must accept and apply it. Although it will have to 
spend so much money to disseminate and apply it in schools. It 
seems this is not an obstacle for the government. As stated by 
Gumilar (2013) “The Indonesian government had allocated US$ 
257 million to plan and implement the new curriculum, half of 
which will go towards the printing of new textbooks” 

Socialization of the curriculum is still quite intensively 
conducted from the central to the stricken areas. Even, this 
2013 curriculum becomes as one of  the teaching 
materials in PLPG (Professional 
Teacher training education). Teachers who will get a 
certificate as a professional educator  

must take this training. And in this training, they are introduced 
to the 2013 curriculum. 

There are many changes in the curriculum 2013. One of 
them is removing English as intra curricular 
subject in elementary School. English cannot be 
learnt as curricular subject as in the previous curriculum. In 
the 2013 curriculum, English for elementary is only included 
as an extra-curricular subjects. This means they cannot 
learn English as in the previous  curriculum anymore. 

Many people  regretted the decision, but not a few 
people support it. Based on the condition in the field as I stated 
above, I am motivated to have a research  entitled Teachers’ 
Opinion about Removing English As  Compulsory Subject In 
The Primary School Level 

The research question is: "How is teachers’ opinion about 
Removing English as  Compulsory Subject in the Primary School 
Level? 

The purpose of his research is to find out. teachers’ Opinion 
about  Removing English as  Compulsory Subject in the Primary 
School Level 

The significances of this research are:  
1. For the government: It is as an input in making future 

policy  
2.  For the teacher: it can be a medium to 

express their ideas.  
3. For researchers: It gives new knowledge and experience 

about what are   being studied. 
 

. 
II.  RELATED LITERATURE 

 
       In this part, I will try to review the literatures related to this 
paper. The first is about the concept of learning English as 
foreign language for children and the second is about Curriculum  
 
Learning English as foreign language for the children 
 
Advantages of Learning English as foreign language for the 
children 

 Brilliant Publication (2014) stated 10 reasons for teaching 
foreign languages in primary school. They are : 

1. Learning a new language is fun 
2. It’s best to start early 
3. Develops self confidence 
4. Enriches and enhances children’s mental development. 

P 
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5. Improves children understanding of English 
6. Encourage positive attitudes to foreign languages 
7. Broaden children’s horizons 
8. The ideal place to start 
9. Help children in later careers 
10. It’s great when you go holiday 
Among ten  reasons above, I will explain some. The first is 

no 2, It’s best early to start. Brilliant Publication (2014) explains 
that Primary pupils are very receptive to learning a new 
language. They are willing and able to mimic pronunciation 
without the inhibitions and self-consciousness of older students. 
The second is no 4 that is Enriches and enhances children’s 
mental development. Brilliant Publication (2014) mentioned 
International studies have shown repeatedly that foreign 
language learning increases critical thinking skills, creativity, and 
flexibility of mind in young children. Pupils who learn a foreign 
language do better on both verbal and math tests than  those that 
don’t. Learning a foreign language actually increases the density 
of ‘grey matter’ in the brain and the number of synapses, that 
interconnect parts of the brain. 
 Then, Sukarno (2008) said that the teaching and 
learning of English in elementary school provides the students’ 
English language competencies in the golden age –the age that 
children can learn anything easily. The two of those 
competencies are called linguistic competence and linguistic 
performance. 
 Furthermore Wang Qiang (2002) in his paper entitled 
Primary School English Teaching in China – New 
Developments, mentioned  the main aims of primary English:  
•  to develop pupils’ interests, self-confidence and positive 

attitude towards learning   English;   
•  to cultivate the pupils’ language sense and enable good 

pronunciation and  intonation;  
• to develop the pupils’ preliminary ability to use English in 

daily exchanges and  lay a good basis for further study. 
 

It is still from Qiang (2002), he said that since the start of  
the new  millennium, the Chinese government has become 
increasingly concerned with the upgrading the level of English of 
all Chinese citizens. It was decided in early 2001 that English 
would be offered at primary level from September of that year.  

From that statement, implicitly, it can be understood that 
one of advantages of  learning English at Primary level is the 
students will be easy or ready to face new millennium with high 
competition around  the world where English is as International 
language. 

Based on the explanation above, it can be concluded that 
there are so many advantages of Learning English as foreign 
language for the children. 

 
Disadvantages of Learning English as foreign language for 
the children 

 
To make it balance, beside discussing the advantages, I also 

will discuss about Disadvantages of learning English as foreign 
language for the children by overviewing the experts’ ideas.  

According to Verial (n.d) Foreign language education puts a 
cognitive strain on a child, a strain that can  bring benefits and 

detriments. He mentioned that there are some disadvantages to 
children learning  a foreign language. They are: 

• Language Setbacks: Learning a new language puts extra 
cognitive strain on children 

• Cultural Discrepancies: due to the intimate link between 
language and culture, your child will get a taste of a foreign 
culture. This can result in cultural confusion in some cases, 
especially when a child is of a multi-ethnic background.  

• Barriers to Mastery: children who start learning a new 
language in later years will always have a “foreign” accent, 
which can cause misunderstandings and impede. future 
opportunities in using that language professionally.  

• The Bright Side:  the language learning delay that causes a 
child to be weaker in both his native and second language 
dissipates as she approaches her preteens. 

When  reading  the article written by Vareal (n.d) entitled 
“disadvantages to children learning  a foreign language”, I found 
that in that article he also discusses about the advantages of 
children learning  a foreign language. He combined between 
advantages and disadvantages. So, I think it is not relevant to his 
article tittle. For example: in the point “The Bright Side “, at the 
end he wrote “In addition, learning a foreign language brings 
children more cognitive challenges that result in better skills. For 
example, the addition of a new grammar predisposes children to 
seeking out rules, making them stronger in logic and math. 
Additionally, the learned ability of switching from one language 
to another helps children build concentration skills.” So, I think  
the statement is about the advantages of  learning foreign  
language for children, not disadvantages as in the article title. 

From all ideas about advantages and disadvantages of 
Learning English as foreign language for the children that have 
been discussed above, I conclude that  there is no doubt that 
Learning English as foreign language for the children has more 
advantages than disadvantages. 

 Curriculum 2013 
The new curriculum will focus on character development 

for elementary school students, skill development for junior high 
school and knowledge building for senior high school (The 
Jakarta Post, 2012). Because my topic is focused on elementary 
curriculum, so for the next, I will just discuss about it. 

Mulyasa (2013) wrote some changes in 2013 curriculum  
for elementary level that distinguish it from previous 
curriculum. They are: 

1. Thematic-integrative: The learning teaching process will be 
done based on theme. It means some subjects are combined 
into one based on the theme. 

2. Eight subjects: There are ten subjects in the previous 
curriculum, but in the 2013 curriculum, the ten subjects 
become eight subjects. Namely Religion, Math,  Indonesian, , 
social,  science, civics education, arts and skills (local 
content),  and physical education (local content) . 

3. Boy scouts as compulsory extra- curricular subject. 
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4. The learning time will be longer. 
5. English is only as extracurricular subject.  

Talking about  English just as extracurricular Subject, or in 
other words, it is omitted from intra curricular subject, Deputy 
Education and Culture Minister, Musliar Kaslim (2012) in Koran 
Sindo (2012) said that the omission aimed  to give ample time for 
students to master the Indonesian language first before diving 
into foreign languages. 

III. METHODOLOGY  
    

The data were collected through questionnaire. The 
questioners consists of closed questioners. The population in this 
research is all teachers that were taught by the researcher during  
PLPG on August 2014 at rayon LPTK university of Jambi.  
There were three classes. 1 class consisted of all elementary 
teachers and two other classes consists of English teachers from 
Junior until senior high school teachers. They come from various 
districts such as, Kerinci, Sarolangun, Tanjung Jabung, etc. To 
focus the analysis of data, the researcher only took 2 classes. One 
class is from elementary teacher class  that consists of 33 
teachers and Another class is a class for English teacher at junior 
and senior high school that consists of 18 teachers. So, junior and 
senior English teacher were put in one class during the training 
(PLPG). The researcher used Random cluster sampling.  
 The questionnaires were distributed to teachers. For one 
class, the researcher allowed them to bring and answer the 
questionnaires at their room (they live in the hotel during that 
training/PLPG). And then, the next day, the questionnaires were 
collected. And for another class, the researcher asked them to 
answer in the class. It took about 15-20 minutes to answer the 
questionnaires. It was done based on consideration that if they 
did it in the class, the questionnaires could be answered directly 
and the reason “forget to answer or lose the questionnaire sheet” 
of course will not happen.  
 It's the foremost preliminary step for proceeding with any 
research work writing. While doing this go through a complete 
thought process of your Journal subject and research for it's 
viability by following means: 
1) Read already published work in the same field.  
2) Goggling on the topic of your research work.  
3) Attend conferences, workshops and symposiums on the 

same fields or on related counterparts.  
4) Understand the scientific terms and jargon related to your 

research work.  

IV. FINDINGS AND DISSCUSSION 
 

Table (1) The result of Data Analysis for Questionnaires from 
Elementary School Teachers 

No Questionnaire 
Percentage 

Agree 
(%) 

Disagree 
(%) 

1. In  the 
globalization era, 
English is very 
important 

100 0 

2. English has to be 
taught since 
elementary school 

84 16 

3. in curriculum 
2013, English is 
not as compulsory 
subject at 
elementary school 
anymore 

64 34 

4. In curriculum 
2013, English is 
only as extra-
curricular subject 
at elementary 
school 

64 34 

 
 

Table (2) The result of Data Analysis for Questionnaires from 
Junior and Senior High School Teachers 

 

No Questionnaire Percentage 
Agree (%) Disagree (%) 

1. In  the globalization era, 
English is very 
important 

100 0 

2. English has to be taught 
since elementary school 89 11 

3. in curriculum 2013, 
English is not as 
compulsory subject at 
elementary school 
anymore 

39 61 

4. In curriculum 2013, 
English is only as extra-
curricular subject at 
elementary school 

39 

 
 

61 
 
 

 
From the two tables above, it can be seen that the percentage in 
answering each questionnaire between the first group 
(elementary school teacher) and the second class (Junior and 
Senior High School Teachers  ) is difference except no1. 
 

For the questionnaire no 1: In  the globalization era, 
English is very important. All teachers from the two classes 
chose ‘agree”. No one chose “disagree. 
  

I assume it is influenced by their background knowledge 
about English. They  got the ideas from many sources, such as 
television, product instruction when the bought it, or information 
from someone, electronic media, etc. that exposed about the 
importance of English nowadays. All ideas influenced the way of 
their thinking. That is why no one disagree when they were asked 
to give opinion about the statement “In  the globalization era, 
English is very important.” All of them agree with that statement. 
 

For the questionnaire no 2: English has to be taught 
since elementary school. Majority of teachers from both classes 
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agree with that statement. Almost 90% of teachers agree with 
that statement.  
 

For the questionnaire no 3: in curriculum 2013, English 
is not as compulsory subject at elementary school anymore 
and For the questionnaire no 4: In curriculum 2013, English is 
only as extra-curricular subject at elementary school 
       

There is a contradictive option  between class of 
elementary school teachers and junior, senior high school  
teachers dealing with questionnaire no 3 and 4.  Most of 
elementary school teachers chose “Agree” for the Q no 3 and 4, 
where the percentage is 64 for “Agree” and 36 for “disagree”. On 
the contrary, Most junior, senior high school teachers chose 
“disagree”, where the percentage is 61 for “disagree” and 39 for 
“agree”. 
 

 I assume it happened because of different concept about 
Learning English for children, in this case, elementary school 
students that the teachers have.  And the concept is built by some 
factors. One of them is background knowledge. The elementary 
teachers who are not from English background, who did not get 
specific theory about Language. It might  be they never know or 
hear the advantages of learning foreign language based  on the 
linguist or language researcher. Such as, there is the research 
result that stated  the teaching and learning of English in 
elementary school provides the students’ English language 
competencies in the golden age –the age that children can learn 
anything easily (sukarno, 2008). 

  If the English subject is just put as extracurricular 
subject, and then the  extra-curricular subject is not compulsory 
subject like boy scouts , I am sure not all students will get 
English  and they will lose the golden age as I stated before.  

 Furthermore, If I relate to the theory and reality based 
on my experience when I was a child, let say elementary school.. 
unconsciously, I learnt more than one language after my mother 
tongue. My mother tongue is Kerinci language and my second  
languages are Indonesian and Minang language. I got Indonesian 
language at school because all of text books were written in 
Indonesian, and then the teacher also used Indonesian in 
teaching. Next I used to hear Minang language in the market 
because that language was commonly used as media of 
communication for trading. Although I learnt more than one 
language beside my mother tongue, it did not make me hard to 
master my mother tongue as my first language. Based on that 
condition, I can get conclusion that it does not matter if the 
children learn more than one language.  Therefore the 
government’s reason of removing English  as intra curricular 
subject from elementary school curriculum in order to give 
ample time for students to master the Indonesian language is not 
totally correct. Actually, They have had much time to learn 
Indonesian because most of text books are written in Indonesian 
and I am sure the teachers also use Indonesian in explaining the 
lesson.   

 Why in the English teachers part, most of them disagree 
if  in curriculum 2013, English is not as compulsory subject at 
elementary school anymore. I think, once again, because they 
have linguistics background knowledge that they got from 
previous education, while the elementary teachers do not have. 

 
 

Table (3) The result of Data Analysis for Questionnaires from 
Elementary, Junior and Senior High School Teachers 

No Questionnaire Percentage 
Agree (%) Disagree (%) 

1. In  the globalization era, 
English is very important 100 0 

2. English has to be taught 
since elementary school 86 14 

3. in curriculum 2013, 
English is not as 
compulsory subject at 
elementary school 
anymore 

56 44 

4. In curriculum 2013, 
English is only as extra-
curricular subject at 
elementary school 

56 44 

 
 The table above displays percentage of “agree” and 
“disagree” chosen by all teachers, after being combined between 
English teachers’ and elementary teachers’ opinion. 
   Overall, from the table, there are no significant differences 
from the previous table. 
The slight difference happens on questionnaire no 3 and 4, that is 
about 12 percent. This happens because the total number teachers 
from elementary level is bigger than senior-junior high school 
teachers. I am sure if the total number of teachers from senior-
junior high school was bigger than teachers from elementary 
school, the percentage who chose disagree for questionnaire no 3 
and 4 would be bigger. 
 

V. CONCLUSION AND SUGGESTION  
    
 From the data analysis, it can be concluded that majority of 
teachers who become sample in this research agree that English 
should be taught from elementary school. In other words they do 
not agree if the English is removed from elementary school level. 
 From finding and conclusion, It can be   Suggested to the 
government as the policy maker to consider to the teachers’ voice 
before making a   policy especially that policy dealing with the 
education because the teachers are also as one of important 
parties in education field.  
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     Abstract. The purpose of this experiment was to compare the calibration factors for Cs-137 and Co-60 of six radiation measuring 
instruments in fast five years to evaluate the accuracy of radiation measurements of different instruments. For this comparison, we 
used survey meters with different type of gaseous ionization detectors mainly GM tube, Proportional counters and ionization 
chambers. 

This research shows that, response of the survey meter for Co-60 radiation is higher than the Cs-137. Hence Calibration Factor for Co-
60 radiation is much lower than the Cs-137. Calibration Factor of instrument remaining nearly stable within the regions of  0.1 to 10 
mSv/h for the duration of five years while other two regions, 0-0.1 mSv/h and 10-30 mSv/h show some variation. Survey meters with 
GM counters and proportional counters have nearly same response to the gamma radiation. But it is much different for the survey 
meter with pressurized ion chamber as the detector.  

     Key words: Calibration factor, radiation monitoring instrument, detector, Cs-137, Co-60 

 

1. Introduction 

There are lots of radiation detectors and radiation monitoring instrument. But, they have different technologies and, also use to 
different purposes. Mainly Radiation detectors can classified into three groups such as gas detectors, scintillation detectors and solid 
state radiation detectors.  

Gaseous ionization detectors are radiation detection instruments used in radiation protection applications to measure ionizing 
radiation. They use the ionizing effect of radiation upon a gas-filled sensor. If a particle has enough energy to ionize a gas atom or 
molecule, the resulting electrons and ions cause a current flow which can be measured. 

The three basic types of gaseous ionization detectors are ionization chambers, proportional counters and Geiger-Müller tubes (GM 
tubes). All of these have the same basic design of two electrodes separated by air or a special fill gas, but each uses a different method 
to measure the total number of ion-pairs that are collected. The strength of the electric field between the electrodes and the type and 
pressure of the fill gas determines the detector's response to ionizing radiation. 

Operational regions of various types of detectors are illustrated in figure 1. It shows how the pulse amplitude varies with voltage. 

Ionization chambers operate at low electric field strength, preferred such that no gas multiplication takes place. The ion current is 
generated by the formation of "ion pairs". The +ve ions drift to the cathode whilst free electrons drift to the anode under the influence 
of the electric field. This current is independent of the applied voltage if the device is being operated in the "ion chamber region". 
Energy dependence of ion chamber are not significant. 

Proportional counters operate at a considerably higher voltage, selected such that discrete avalanches are created. Each ion pair 
produces a single avalanche so that an output current pulse is generated which is proportional to the energy deposited by the radiation. 
This is in the "proportional counting" region. 
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           Figure 1. Plot of variation of ion pair current against applied voltage for a wire cylinder gaseous radiation detector. 

The Geiger counter consists of two main components; the Geiger-Müller tube which detects the radiation, and the processing and 
display electronics. They operate at an even higher voltage, selected such that each ion pair creates an avalanche, but by the emission 
of UV photons, multiple avalanches are created which spread along the anode wire, and the adjacent gas volume ionizes from as little 
as a single ion pair. This is the "Geiger region" of operation. The current pulses produced by the ionizing events are passed to 
processing electronics which can derive a visual display of count rate or radiation dose. 

There are different type of radiation measuring instrument based on the above technologies such as area monitors, survey meters and 
contamination monitors. These instruments should calibrate to ensure that an instrument is working properly and hence will be 
suitable for its intended monitoring purpose. 

Calibration is define as the quantitative determination, under a controlled set of standard conditions, of the indication given by a 
radiation measuring instrument as a function of the value of the quantity the instrument is intend to measure.  

In this research, calibration factors of six survey meters, done in the Secondary Standard Dosimetry Laboratory (SSDL) are compared 
to ensure the accuracy of the each instrument and to check the variation of the calibration factor within 5 years.  

 

2. Experiment 
 

Gamma calibrations are performed by using standardized gamma radiation field (OB85 gamma irradiator). The Instrument is exposed 
to known dose rates to verify or calibrate in required dose rates obtained by using previously measured dose rates. Dose rates are 
measure annually and graph is prepared between dose rates and the distance as shown bellow. It helps to find the distance to required 
dose rate where the instrument has to be place in the field.                   
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Figure 2. The graph of distance Vs Dose rates 

 

The reference point of the detector / instrument is position to the center of the radiation field as shown in figure 3. Timer of the OB85 
is set for suitable time duration and the instrument is irradiated using the Cs- 137 or Co-60 gamma radiation source. After obtain 10 
consecutive readings at time interval of 15 seconds and the mean value of them is taken. Then, calibration factors for each range ware 
calculated. 

 

 

 

 

 
                           

                 Figure 3. How to place the Instrument for Gamma Radiation 

  

There are several methods to calibrate radiation measuring instrument. Here, we used above procedure to calibrate a survey meter for 
gamma radiation (Cs-137 and Co-60).  

 

3. Results and Discussion 
 

In this research, we used six radiation survey meters with different type of detectors (3 GM counters, 1 pressurized ionization chamber 
and 2 proportional counters) which were calibrated every year, in Secondary Standard Dosimetry Laboratory at Sri Lanka Atomic 
Energy Board, for last 5 years. 

The prime function of Secondary Standard Dosimetry Laboratory is to provide calibration services. As a holder of secondary 
standards it provides an essential link to the international measurement system which is itself based on the inter-comparison of 
standards held by primary standards laboratories under the aegis of the BIPM. 
 
Calibration is define as the quantitative determination, under a controlled set of standard conditions, of the indication given by a 
radiation measuring instrument as a function of the value of the quantity the instrument is intend to measure. After calibrating the 

Instrument under 
calibration 

Gamma 
radiation 
source 

Distance 
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instrument, calibration factor are provided for radiation detectors to correct the response to true value. Calibration and irradiation are 
performed in terms of the physical quantities of air kerma and exposure. Calibration factor is a quotient of the conventional true value 
and the indicated value corrected to the reference condition.  

The conventional true value of a quantity is the best estimate of the value, determined by a primary or secondary standard or by a 
reference instrument that has been calibrated against a primary or secondary standard. Indicated value is the value of the quantity 
derived from the scale reading of an instrument by application of any scale factors indicated of the instrument panel. 

       Calibration Factor (CF) = Conventional true value / Indicated value corrected to the reference condition 

Radiation measuring instruments should calibrate to ensure that an instrument is working properly and hence will be suitable for its 
intended monitoring purpose. CF is important to convert the indicated radiation measurement to actual radiation value. 

In this research, we compare the calibration factors of survey meters calibrated in every year within the period of 2009 to 2013, to 
check whether the calibration factor of the instrument defend on the detector type or not and the accuracy of the instrument.  

Table no 01, shows the calibration factors for Cs-137 with uncertainty of six radiation survey meters. According to this experimental 
data, calibration factor of the survey meter with the pressurized ion chamber has high value compare to the other two types of 
detectors. Reason for that is, the response of pressurized ion chamber is lower than the reference reading. 

Table no.01.  Calibration factors with uncertainties for Cs-137 of each instrument within last five years 

Instrument Detector type Energy  
Range 

(mSv/h) 

Calibration Factors for Cs-137 
2009 2010 2011 2012 2013 

Survey meter 1 GM 0-0.1 0.98±0.03 0.99±0.03 0.97±0.04 0.95±0.04 0.99±0.04 
0.1-1 1.00±0.02 1.00±0.02 0.99±0.04 1.00±0.04 1.00±0.04 
1-10 0.98±0.02 0.98±0.02 1.00±0.04 1.00±0.04 1.00±0.04 
10-30 0.98±0.01 1.00±0.02 1.00±0.04 1.02±0.04 1.00±0.04 

Survey meter 2 GM 0-0.1 1.03±0.04 0.97±0.05 0.94±0.05 0.97±0.06 0.98±0.05 
0.1-1 0.93±0.03 0.93±0.02 0.93±0.03 0.94±0.04 0.97±0.04 
1-10 1.03±0.02 1.03±0.02 1.03±0.02 1.03±0.04 1.03±0.04 
10-30 1.01±0.02 1.00±0.02 1.00±0.00 1.08±0.04 0.91±0.04 

Survey meter 3 GM 0-0.1 1.01±0.04 1.00±0.04 1.01±0.06 1.00±0.05 1.01±0.05 
0.1-1 1.02±0.03 1.02±0.03 1.02±0.04 1.02±0.05 1.02±0.05 
1-10 1.12±0.02 1.13±0.02 1.13±0.05 1.13±0.05 1.11±0.05 

Survey meter 4 Pressurized 
ionization 
chamber 

0-0.1 1.11±0.04 1.14±0.05 1.12±0.05 1.15±0.05 1.17±0.05 
0.1-1 1.15±0.03 1.16±0.01 1.15±0.05 1.18±0.05 1.20±0.05 
1-10 1.18±0.04 1.19±0.03 1.18±0.07 1.19±0.05 1.21±0.05 
10-30 1.19±0.03 1.20±0.01 1.18±0.05 1.15±0.05 1.20±0.06 

Survey meter 5 Proportional 
counter 

0-0.1 0.95±0.02 0.96±0.03 0.95±0.05 0.94±0.04 0.96±0.05 
0.1-1 1.01±0.02 1.00±0.03 1.01±0.05 1.00±0.04 1.00±0.04 
1-10 1.03±0.03 1.03±0.03 1.03±0.05 1.04±0.04 1.02±0.04 
10-30 1.06±0.02 1.07±0.02 1.06±0.05 1.05±0.04 1.07±0.04 

Survey meter 6 Proportional 
counter 

0-0.1 1.03±0.03 1.04±0.02 1.04±0.05 0.98±0.04 1.06±0.05 
0.1-1 1.05±0.02 1.05±0.03 1.05±0.05 1.04±0.04 1.05±0.04 
1-10 1.06±0.02 1.07±0.02 1.05±0.05 1.04±0.04 1.04±0.04 
10-30 1.06±0.02 1.06±0.02 1.04±0.04 1.04±0.04 1.04±0.04 

 

Figure 4 shows the variation of calibration factors of each instrument (without the uncertainty) within last five years. According to 
these graphs, CF of instrument remaining nearly stable within the region of 0.1 to 10 mSv/h for the duration of five years while other 
two region, 0-0.1 mSv/h and 10-30 mSv/h show some variation.  
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(a) (b) 

    

                                              (c )                                                                                            (d) 

 

     Figure 4. Calibration factors ( for Cs-137) of each instrument (a) for 0- 0.1 mSv/h range (b) for 0.1-1 mSv/h range (c) for 1-10 
mSv/h range  (d) for 10-30 mSv/h range without the uncertainty.   

 

Table no 02, shows the calibration factors for Co-60 with uncertainty of radiation survey meters. According to this data, CF of the 
survey meter with the pressurized ion chamber has high value compare to the other two types of detectors. This condition is same as 
the response for Cs-137.  

Survey meter with pressurized ion chamber shows uniform response for Co-60 radiation than Cs-137. Ion chambers have a good 
uniform response to radiation over a wide range of energies and are the preferred means of measuring high levels of gamma radiation.  

Gamma radiation emit from the Co-60 source have high energy (1.33 MeV) than the Cs-137 (662 keV). Therefore, response of the 
survey meter for Co-60 radiation is higher than the Cs-137. CF is inversely proportional to the instrument indicated value corrected to 
the reference condition. Hence, CF for Co-60 radiation is much lower than the Cs-137. 

 

Table no.02. Calibration factors with uncertainties for Co-60 of each instrument within last five years 

Instrument Detector type Energy  
Range 

(mSv/h)  

Calibration Factors for Co-60 
2009 2010 2011 2012 2013 

Survey meter 1 GM 0-0.1 0.73±0.03 0.74±0.03 0.75±0.05 0.73±0.05 0.76±0.06 
0.1-1 0.74±0.03 0.74±0.03 0.77±0.05 0.77±0.04 0.77±0.03 
1-10 0.73±0.03 0.73±0.03 0.77±0.05 0.77±0.05 0.77±0.05 
10-30 - - 0.78±0.05 0.79±0.06 0.77±0.05 

Survey meter 2 GM 0-0.1 0.83±0.05 0.82±0.06 0.80±0.06 0.80±0.07 0.81±0.06 
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0.1-1 0.75±0.04 0.75±0.02 0.80±0.04 0.77±0.05 0.79±0.03 
1-10 0.83±0.03 0.84±0.02 0.88±0.03 0.84±0.06 0.84±0.06 
10-30 0.81±0.03 0.81±0.02 0.85±0.02 0.89±0.07 0.75±0.06 

Survey meter 3 GM 0-0.1 0.78±0.05 0.77±0.05 0.81±0.07 0.79±0.06 0.81±0.06 
0.1-1 0.79±0.04 0.79±0.04 0.81±0.06 0.80±0.05 0.81±0.04 
1-10 0.87±0.04 0.87±0.04 0.90±0.06 0.89±0.07 0.89±0.07 

Survey meter 4 Pressurized 
ionization 
chamber 

0-0.1 1.02±0.04 1.04±0.06 1.06±0.07 1.08±0.08 1.08±0.08 
0.1-1 1.06±0.03 1.06±0.02 1.09±0.07 1.11±0.06 1.11±0.04 
1-10 1.09±0.04 1.08±0.04 1.12±0.08 1.12±0.08 1.12±0.08 
10-30 1.09±0.04 1.10±0.02 1.11±0.07 1.09±0.08 1.11±0.08 

Survey meter 5 Proportional 
counter 

0-0.1 0.69±0.03 0.70±0.03 0.72±0.06 0.73±0.05 0.74±0.06 
0.1-1 0.74±0.03 0.74±0.03 0.76±0.06 0.77±0.05 0.77±0.03 
1-10 0.76±0.03 0.75±0.03 0.78±0.06 0.80±0.06 0.78±0.05 
10-30 0.78±0.03 0.79±0.03 0.81±0.05 0.81±0.06 0.82±0.05 

Survey meter 6 Proportional 
counter 

0-0.1 0.78±0.03 0.79±0.03 0.81±0.06 0.76±0.06 0.82±0.06 
0.1-1 0.79±0.03 0.80±0.03 0.82±0.06 0.81±0.05 0.81±0.03 
1-10 0.80±0.03 0.81±0.03 0.82±0.06 0.81±0.06 0.81±0.06 
10-30 0.80±0.03 0.81±0.03 0.81±0.05 0.81±0.06 0.80±0.06 

 

According to the figure 4 and figure 5, survey meters with GM counters and proportional counters have nearly same response to 
the gamma radiation. But it is much different for the survey meter with pressurized ion chamber as the detector.  

There are four concept govern the operation of gas detectors, ionization of gases, charge movement and collection in gas, charge 
multiplication and quenching. Even though pressurized ion chamber has good uniform response to gamma radiation, it has 
disadvantage of very low electronic output which requiring sophisticated electrometer circuit and operation and accuracy easily 
affected by moisture. It only uses the discrete charges created by each interaction between the incident radiation and the gas, and 
does not involve the gas multiplication mechanisms used by other radiation instruments, such as the Geiger-Muller counter or 
the proportional counter. Further, energy dependence of ion chamber is not significant. Because of these reasons ionization 
chambers shows low response than other detectors. 

If we considering the uncertainty of the calibration factor, there is no significant difference of CF within last five years for each 
instruments.   

 

 
(a) (b) 
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                                                (c )                                                                                        (d) 

 Figure 5. Calibration factors ( for Co-60) of each instrument (a) for 0- 0.1 mSv/h range (b) for 0.1-1 mSv/h range (c) for 1-10 mSv/h 
range  (d) for 10-30 mSv/h range without the uncertainty.   

.  

Conclusions: 

In this work, we have reported that, response of the survey meter for Co-60 radiation is higher than the Cs-137. Hence Calibration 
Factor for Co-60 radiation is much lower than the Cs-137. Calibration Factor of instrument remaining nearly stable within the regions 
of  0.1 to 10 mSv/h while other two regions, 0-0.1 mSv/h and 10-30 mSv/h show some variation. Survey meters with GM counters 
and proportional counters have nearly same response to the gamma radiation while it is much different for the survey meter with 
pressurized ion chamber as the detector. 
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Abstract- Wireless networks over the year have undergone huge 
technological advancements. Due to integration of all three types 
of services viz. voice, data, video, during improvement in 
wireless technologies, bandwidth has become the most crucial 
network resource that needs to be optimized for these bandwidth 
hungry services. In multihop scenarios (in WMNs), performance 
depends on the routing protocol to properly choose routes, given 
the current network conditions. To efficiently optimize these 
wireless networks, efficient routing and scheduling techniques 
needs to be incorporated to improve Quality of Service (QoS). 
Routing and scheduling techniques have been analyzed. Different 
techniques in various technologies are discussed to improve 
network performance.  
 
Index Terms- QOS, Scheduling algorthim, wireless mesh 
network . 
 

I. INTRODUCTION 
or wireless networking of next generation Wirless Mesh 
Networks (WWNs) proves to be a primal technology. Speedy 

advancements in WMNs is seen and also it inspires legion 
applications as WMNs have more advantages than many other 
networks either wired or wireless. WMNs are self-configured 
and self-organized in a dynamic manner, automatically 
establishing an adhoc network with the nodes in the network and 
also maintains connectivity in the mesh. Mesh routers and mesh 
clients are the type of nodes which comprises WMNs [1]. 
Because of multi-hop communications, a mesh router achieves 
more of the coverage with transmission power which is much 
lower. Multiple / many wireless interfaces which are made using 
the different access technologies or the same, is provided to a 
mesh router in order to improve the tractability of networking in 
mesh. Because of the minimal mobility, mesh routers constitutes 
mesh backbone which is needed by the mesh clients. Though the 
mesh clients for mesh networking can also act as a router, simple 
and easy platform either software or hardware is needed for mesh 
clients than that for mesh routers. The advantages offered by 
WMNs are easy network maintenance, low up-front cost, reliable 
service coverage, robustness, etc. Mesh router’s function of 
behaving as bridge / gateway results in desegregations of WMNs 
with many other type of networks. Mesh routers are also 
responsible for networking in a mesh amidst mesh clients and 
mesh routers [1]. Wireless Network Interface Cards (NICs) are 
used by the established nodes to get connected to MWNs in a 
direct manner though wireless mesh routers.  
        WMNs have undergone and are also undergoing rapid 
commercialization in many other application scenarios such as 
community networking, metropolitan high speed area networks, 
building automation, enterprise networking and broadband home 

networking. However, significant efforts in research are still 
required, for WMNs to be all it can be. For example, scalability 
is the issue in the present routing and MAC protocols; increase in 
number of nodes or hops in WMNs results in lowering of 
throughout [1]. Thus, the protocols which are presently available 
necessitate to be reinvented or enhanced in case of WMNs. In 
order to improve networking in WMNs, protocols’ design of 
present wireless networks are being revisited by the researchers 
and same is the case with wireless sensor, ad-hoc and especially  
of IEEE 802.11 networks. WMNs’s new specifications are 
currently under discussion by IEEE 802.15, IEEE 802.11, IEEE 
802.16 which are the industrial standard groups.  
 
1.1 Problem Statement 
        Statement is perceived to optimally schedule the data 
packets in order to enhance the requirement of WMNs. This can 
be done by differentiation of queueing of packets in the using 
granular QoS (end-to-end). A differentiated Queueing algorithm 
will be ensure optimal scheduling. The scope of our work will be 
as follows: 

a) Study of design factors and architecture of 
WMNs. 

b) Study of all the communication protocol;s. 
c) Study of need for scheduling in WMNs. 
d) Study of need for routing in WMNs. 
e) Study of recent work in WMNs. 
f) Formulation of differentiated queueing service 

algorithm, its implementation and comparison 
with earliest deadline first algorithm.  

 

II. RECENT WORK IN WMNS 
        The significant and recent work done in the field of wireless 
mesh networks is discussed below:  
2.1 Load Balancing Algorithm for WMN 
        The Cluster Header Load Balancing (CHLB) algorithm has 
been proposed to ensure the QoS for different streams of data 
through the design of cross-layer to achieve the balance in load 
without fetching extra heavy load [2]. 
        In this CHLB algorithm data flows are classified into 
different priorities and channel for data streams is selected [2]. 
For channel selection a function is used for weight evaluation 
given all the information of QoS in the intermediate nodes next 
to a node, of the all allowable channels, as each of the data 
stream has its own requirements for QoS such as delay, (BER). 
Bit Error Rate, delayetc. The actual flows’ current value and the 
largest allowable links flow value are used to calculate the 
coefficient for load balance which in turn helps in the Periodical 
Load Balancing Lesser point-to-pint delay (average) and high 
throughput are the advantages provided by this algorithm. This 

F 
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has been shown by the simulation results that the proposed 
algorithm can give effective results of the load-balancing and has 
remarkably improved the performance of the WMNs.  
 
2.2 Routing Algorithm for Inter-Cluster Load Balancing 
(RAILoB) 
        In order to improve the performance of traffic RAILoB has 
been set out in WMNs. This algorithm provides migration of 
traffic without the requirement of migration of the mesh route 
[3]. The scheme of clustering comprises additional two elements 
which are the boundary and the relay node other than the mesh 
router and the gateway. For the clusters which are heavily loaded 
the out points are the relay nodes, while for the clusters which 
are lightly loaded the connection points are the boundary nodes 
[3].  
        In the RAILoB algorithm for the migration of traffic two 
sub-paths comprises the full path. In the two sub-paths the relay 
node and the selected node has a path between them called as 
intra-path whereas the lighter gateway and the relay node has a 
path between them called as the inter-path found by using 
Dijkstra algorithm [3].As the relay and boundary nodes are in 
transmission range of each other, information exchange with the 
adjacent clusters mesh routes is allowed by the boundary and the 
relay and boundary nodes. So accordingly the boundary node and 
the relay node carries the traffic of the node which is loaded 
heavily in a cluster and send this traffic in a clusters’ gateway 
which is lightly loaded as shown in figure 4.1.2. 
        Analysis of the RAILoB performance has been done 
varying gateway number and the results proved the improvement 
in performance of traffic in WMNs with multiple gateways when 
RAILoB mechanism is used for balancing the load. 
 
2.3 Architecture and Algorithm for an IEEE 802.11 Based 
Multi-Channel Wireless Mesh Network 
Using just a single/one channel networks which are multi hop use 

only a single, these type of networks does not often fully used  
the total available bandwidth in the radio range/spectrum. For the 

improvement of performance of a network usage of mesh 
networks which are multi radio as well as multi-channel has been 

suggested as a solution. An architechture( named Hyacinth) of 
wirelss mesh network (WMN) which is a multi- channel (5) 

equips each node of mesh network with several 802.11 Network 
Interface 

Cards(NICs).

 
Figure2..3 The Hyacinth Architecture 

 
        In this architecture core of multi-channel WMN is joined to 
a wired network with the help of connectivity of wired gateways 
set. Each node of a WMN has several interfaces where each 
interface operate at a different radio channel (5). Each node of A 
WMN is furnished with a device for aggregation of traffic 
(similar to an 802.11 access point) for its interaction with the 
each mobile station. The WMN which is multi channel relays 
aggregated data from traffic aggregated device of mobile station 
from/to the network which is a wired network. Over the channel 
for the denotation of direct communication there are links among 
nodes which is indicated on the link by the numbers on it. In the 
above example, two wireless NICs are equipped into each node. 
As a result no node can used the number of channels more the 
two simultaneously. As depicted in Fig4.1.3 the network on the 
whole five different channels. 
        Assignment of a channel in the architecture of a multi-
channel WMN is the central design issued. In case of a 
multichannel WMN the goal of assignment of channel is in a 
way that radio channel is bounded to each and every network 
interface such that for each link which is virtual the bandwidth 
which is available is proportional to the traffic/ load it required to 
carry. The important constraints that needs to b satisfied by an 
algorithm of channel assignment are  

(a) The number of NICs in a WMN node binds the 
total number of distinct channels which can 
be allotted. 

(b) Two nodes that require to communicate 
directly with each other it is must to have at 
least one of the channel to be common. 

(c) A radio channel’s raw capacity is limited 
within a zone of interference. 
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(d) The number of radio channels which are non-
overlapped is fixed. 

 
        So a proposition of distributed algorithm is made in which 
only load information of the local traffic to assign channels 
dynamically is utilized and also it has proved its better 
performance than centralized algorithm. With the mesh network 
having multi- channel there is a possibility that network 
throughout gets improved by a factor of  6 to 7 as compared to 
that of conventional mesh network having single channel. 
In the above explained algorithm there is no prioritization of the 
service requests and also there is no scheduling involved using 
state information of dynamic link so that network resources get 
optimally utilized in WMN. 

III. SIMULATION AND RESULT ANALYSIS 
        Ns-2 is a discrete event simulator targeted at networking 
research. Ns provides substantial support for simulation of TCP, 
routing, and multicast protocols over wired and wireless (local 
and satellite) networks Ns-2 an object oriented simulator, written 
in C++, with an OToI interpreter as a front-end. The simulator 
supports a class hierarchy in C++ (also called the compiled 
hierarchy), and a similar class hierarchy within the OTcI 
interpreter (also called the interpreted hierarchy). Here NS-2 [8] 
has been used as the platform for simulation. Model for 
simulation which is adopted here for WMNs is originated by the 
CMU Monarch project which was for ad hoc networks.  
        The performance analysis was carried out using network 
simulator NS-2.34 version in a topology area of 500 x 500 m, 
with simulation time of 600 seconds.  

 
Table 1: Simulation Parameters 

 
Simulator NS-2.34 
Area 500 x 500 m 
No. of nodes 50 
Simulation time 600 Sec. 
Radio propagation model Two – ray ground 
Traffic type CBR 
Antennae type Omni Antenna 
MAC protocol IEEE 802.11 
Ad – hoc routing protocol AODV for EDF, DSR with 

DBF for DQS 
Transmission power 0.6 W 
Receiving power 0.3 W 
Channel type Wireless channel 
No. ofchannels 4 
Buffer size 200 
Loss factor 1.0 
 
        Comparison with EDF is done because of previously 
discussed similarities among DQS and EDF.  
        Performance metrics used here for evaluation of the two 
algorithms are following:  

(1) Average throughput  

(2) Packet delivery Ratio  
(3) Average delay. 

 

IV. CONCLUSION 
        Future Wireless Networks (FWNs) are anticipated as a 
convergence of various kinds of technologies which are wireless, 
for example cellular technologies, Wireless Metropolitan Area 
Networks (WMANs), Wireless Local Area Networks (WLANs), 
Wireless Sensor Networks (WSNs), and conventional wired 
networks. Though the users will be unknown to the particular 
underlying network which is being utilized by the users’ 
applications, the networks must be capable of providing the 
resource (hand/width) with assured Quality of Service (QoS). 
The users must be capable of moving smoothly among different 
technologies of networking, e.g., among WiMAX, Ethernet, 
2G/3G/4G and WLANs, with rigorous requirements of QoS. As 
the hand width has become a critical network resource that needs 
to be optimized because of hand width hungry services that 
integrates voice, video and data, several techniques need to be 
developed.  
        So there is a requirement of efficient routing and   
scheduling techniques to utilize   resources optimally. These 
efficient routing and scheduling techniques tend to reduce delay, 
packet loss and promote the efficient usage of bandwidth 
available. Thus efficient routing and scheduling techniques will 
provide an important solution to the future wireless networks.  
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    Abstract- This paper proposes the use of GSMA defined 
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between multiple profiles on mobile applications. This paragraph 
is enough for abstract 
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I. INTRODUCTION 
oday, Device support multiple Application operating 
simultaneously and each application supports multiple user 

profiles. The profile may contain user data, user information 
(secure, unsecure both) or configuration settings for application 
itself. 
 
Multiple users on a single mobile application can be managed 
through the use of profiling where users switch to their desired 
profiles during the use of application. Mobile application 
maintains a different type of profile data w.r.t. a user on device 
storage. Therefore, this can lead to loss of data in case of 
corrupted storage apart from possible risk of leakage of personal 
information. 
 
Some the examples of application profiles on device are: 
 
For example, we will have the following two scenarios of 
profiling in applications. Check paragraph spacing rule from 
template  
 
1) Parental Control: Parents want their kids to view only a 

specific type of information during the use of an application; 
so a specific profile for kids could be created and another 
profile could be created for general users. Kids and general 
user can switch to their respective profiles before using the 
application. 
 

2) Payment Applications: Sensitive user information is stored 
in form of different profiles in the device. The profile may 
contain information of credit cards, credentials, balance 
information to be synched with the server. For this purpose 
the concept of “Trusted Environment”, is created on the 
mobile devices.  

 
In these examples, whenever multiple users are operating on the 
applications, the application will be using the profiles according 
to user and their saved information in the profile. 

II. FRAMEWORK OF PROFILES ON UICC [2] 
In UICC (or eUICC), multiple profiles can exist on a single 
platform. Every profile with its individual ISD-P contains 

specific information that is required to be stored. Each profile is 
controlled and created under ISD-R. There can be as many as 
profiles present on UICC depending upon the EEPROM storage 
available. 
 
Condition imposed by the framework: There should be at least 
one default t profile which should always be present on the 
storage.  
 
Every profile management request is sent to ISD-R by any 
external entity. Here external entity can be a device, remote 
server etc. ISD-R will create a new profile according to the 
requirement and availability of storage on UICC. 
 

 
   Figure 1: Framework of Profiles on UICC 

 
Profile Management by the Framework: Each profile space is 
identified through its AID Profile space is used to store profile 
data. Each profile and its data are completely independent and 
isolated from any other profiles present on the storage. This 
framework enhances the security among different profile data. 
 

T 
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Figure 2: Isolation of Profiles on UICC 

 
Request for enabling the profile is sent via ISD-R. ISD-R will 
check if the requested profile exist on the storage and if it exist, 
then the requested profile is enabled. Now every file data on 
UICC corresponds to the data from that particular enabled 
profile. On receiving the request for disabling the profile, UICC 
switches to a default profile known as fall-back profile. 
Therefore at least default data is always available for external 
entity to fetch. 

III. STRUCTURE OF PROFILE 
A Profile is further divided in components and controlled by its 
ISD-P [2].  These components can be any of the following: 
 

1. File System 
2. Security Domains  
3. Generic Applications 
4. Policy Rules 

 
File system in the form of elementary files [1] can be used to 
store data, which can be of different type and these files managed 
according to user preferences. Security domains are use to store 
user specific keys, which can use to encrypt user sensitive data. 
 

IV. MANAGEMENT OF PROFILE ON THE DEVICES 
During profile creation, application creates a user space on 
mobile storage through its underlying framework. This profile 
(or user space) will hold user data or related configurations, this 
data ranges from user names, personal information’s or even 
banking cards information etc. 
 
In figure 3: 

1. An application user has created two different profiles on 
mobile application. All the data of user is stored in user 
space (user data 1, user data 2...).  

2. Applications have framework of profiling which manages 
the creation and enabling/disabling of profiles.  

3. This profile management framework may be present 
inside an application or provided as an abstract layer from 
underlying native operating system. 

 

 
Figure 3: Management of Profiles in Mobile Application 

 
The storage of profile related data on mobile phone and their 
switching holds the following pitfalls. 
 
Security of Profile Data: Data stored on mobile devices is 
vulnerable to theft or leakage. After all mobile devices are 
attractive targets for stealer always. Therefore some sensitive 
information may be leaked along with profile data. 
 
Does not adhere to Portability without Internet: Mobile 
application does offer the use of same profiles on a different 
mobile phone, but only if phone is connected to internet. In this 
way user could not use the same profile on different platforms 
such as mobiles or tablets. 
 
Data loss due to Mobile Storage Degradation: User profile data 
will be loss if mobile storage is degraded or corrupted. 
 
Framework for Profile Switching: Developer needs to 
implement profile switching framework in mobile application 
from start. This framework could leak profile data of user due to 
some programming bug. 
 

V. INTERFACE WITH APPLICATION DATA 
Interface of mobile/device application with profile data or user 
data can be explained with the help of figure 4. 

A. Interface with UICC 
    Mobile application will deploy a client applet known as Java 
card applet on UICC. This client applet handles all the 
commands received from mobile application for further 
processing and will be in the form of secure element (SE) 
application. A mobile application on android or windows 
platform can access secure element by the help of smart card 
access API [3] [4]. Framework of profiling present inside the 
application could be used as an abstraction layer on transition 
from mobile based storage to UICC based storage. Framework of 
profiling will be used to send/received commands from UICC. 
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B. Access to application on UICC [5] 

Smart card access API is designed to provide access on an applet 
on secure element by keeping restriction and also provide 
security to the application on secure element (UICC) with the use 
of access control enforcer (ACE).  

Any external device application will have to gain access of 
SE application before start communication with it. This access is 
provided on the basis of access rules stored in ARA (Access Rule 
Applet). These rules are stored on the basis of hash of certificate 
of mobile application known as device identifier. In this solution, 
rule containing "full access" to mobile device for client 
application will be stored in ARA. Therefore mobile device will 
be able to send APDU’s [6] to its client application on SE 
element stored in ARA (Access Rule Applet).  

These rules are stored on the basis of hash of certificate of 
mobile application known as device identifier. In this solution, 
rule containing "full access" to mobile device for client 
application will be stored in ARA. Therefore mobile device will 
be able to send APDU’s [6] to its client application on SE 
element. 

 
Figure 4: Interface of Device Application with Profile 

 

C. Access to application on UICC [5] 
 
Any new profile on UICC storage can be created with the use of 
"Profile Download and Installation procedure"[2]. In this 
command includes file structure that will contain user data and 
keys of security domain that could be used for 
encryption/decryption of data for additional security of user data. 
The constituent commands in this will be sent to client 

application on UICC and they will be routed to ISD-R for 
creation of new profile space and consequently a new ISD-P for 
the profile space. An identifier of profile known as application 
identifier of ISD-P will be returned to device application for 
further management of profile space. 
 

D. Profile Management Commands 
All the profile management commands will be sent to client 
application on SE element and it will route the commands to 
ISD-R for further processing. There could be multiple profile 
spaces under every ISD-R on UICC. But external mobile 
application will be able to retrieve the data of only currently 
enabled profile. Therefore enable profile command [2] is used 
before getting user data of from the profile space. A default 
profile space is also available (by default) and will be used in an 
initial installation of mobile application. This default profile can 
also be set using disable profile command [2]. On disabling a 
profile, its data will stay as it is on UICC storage for further use 
when the profile will be re-enabled. There may be a use-case 
when a profile space is now longer required by parent mobile 
application, then it can be deleted with the use of delete profile 
command [2]. All the user data will be deleted after execution of 
this command and will not be available for future user.  
 

E. User Data Read/Update 
User data modifications and reading can be done with the use of 
personalization commands [7] and will be sent to client applet; it 
will parse the commands from device application and provide the 
required output as a response to the received command. 

 

VI. CONCLUSION 
The usage of UICC for profile data storage and switching will 
eliminate the risk of leakage in personal information by any other 
application on mobile phone; enhance the concept of portability 
and android application can utilize the available framework of 
profile management and switching provided by GSMA. 
Reformat the line – Don’t write the content only in one single 
line 
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Abstract- Keerom regency has a high neonatal and perinatal 
mortality rate. Consequently, Regency Health Services in 
Keerom proposed a program to improve the neonatal services. In 
order to conduct the program, some baseline data have to be 
analyzed. This study aimed to analyze the importance and 
performance of service quality in neonatal care. Two hundred 
and fifty three samples collected from Health Centers and 
analyzed in Cartesians’ diagram. There were 5 service quality 
dimensions to be analyzed: tangibles, responsiveness, reliability, 
empathy and assurance. 
       In order to satisfy the participants, the most important thing 
to do is to improve the reliability dimension. Training for the 
health personnel is the very important way to improve the 
services. 
       Other dimensions of the service quality such as 
responsiveness, empathy and assurance have a low leverage to 
improve participants’ satisfaction. Meanwhile tangible has the 
higher leverage to improve participants’ satisfaction. 
 
Index Terms- Importance, Performance, Neonatal, Cartesian 
Diagram 
 

I. INTRODUCTION 
erinatal and neonatal death in Keerom, Papua considered 
very high. During 2012 were reported 2.74% still-birth, 

31.9% neonatal death and 44.1% child death [1]. The highest 
neonatal death occurred in 4 Health Centers among 8 Health 
Centers in Keerom Regency. 
       According to Profit et al, the maternal and neonatal services 
concepts, referred to 3 aspects namely health system, determinant 
factors and service quality [2]. The components in health system 
consist of provider’s organization, finance, regulation and service 
manner. The determinant factors consist of 2 aspects those are 
the individual and social aspects. Meanwhile, the service quality 
stresses on services by the health personnel. Mosley and Chen 
stated that socioeconomic determinant of neonatal death related 
to several variables such as parents’ productivity, norm, tradition, 
income and ecological situation [3]. 
       The referral system also considered has a big role in neonatal 
death. Hence in order a referral system could perform well, its 
strategy has to meet people and geographical condition [4]. 
Furthermore, the great portion of neonatal death caused by short 
of health facilities which usually happen in mothers who are 
giving birth at home [5]. For this purpose, a better policy in 
enhancing infrastructure and health personnel ability certainly 
needed in reducing neonatal death. 

       This study would describe health personnel’s service 
performance whether it met to the patients’ expectation.  
 

II. MATERIAL AND METHODS 
1.1 Study Area 

       The study was carried out at Keerom Regency, Papua, 
Indonesia. Keerom with 46,282 inhabitants is located in the 
southern part of Jayapura which is the capital of Papua. Keerom 
is divided into six districts (Web, Senggi, Waris, Arso, Arso 
Timur and Skanto). Each district has a Health Center however, 
the Health Centers under studies were chosen purposively. 

1.2 Subjects 
       The subjects of this study were 253 women who have 
perinatal and neonatal death. A questionnaire inquiring the 
participants’ characteristic and service quality was administered 
to those participants.  

1.3 Statistical Analysis 
       Data were double entered, checked and cleaned. The data set 
analyzed with Statistical Product for Service Solutions (SPSS) 
version 19 and Microsoft Excel 2010.  
       Zeithaml et al proposed five dimensions to measure 
customers’ satisfaction. For this purpose, a gap analysis was 
performed in order to find the agreement between perceptions 
and expectations of the participants against those five dimensions 
of service quality (tangible, reliability, responsiveness, assurance 
and empathy) [6]. Tangible is all the physical appearance that 
could be seen in service quality such as building, equipment, 
communication apparatus etc. Reliability referred to the ability of 
the health personnel giving the services to the customers 
accurately. On the other hand responsiveness means the 
willingness of the health personnel to look or to listen attentively 
to help customers. Meanwhile, assurance referred to the 
customers perceive being safe under health personnel’s services. 
This term also related to competence, courtesy, credibility and 
security which in turn giving assurance to the customers. The 
fifth dimension of services quality is empathy which means the 
ability to know the specific demand of the customers thus give a 
best personal relation with them.  
       The main topic, actually are the expectations and perceptions 
of the customers. The customers would see their expectations 
through the certain importance services provided for them. A 
service could be considered as not worthy or not important 
although it was considered very important by the provider and 
vice versa. In case there is no agreement between provider’s 
opinion and customers’ opinion, a gap could happen and 
therefore there is no satisfaction. 

P 
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       The gap between customers’ importance and health 
personnel performance then could be depicted in a Cartesians’ 

diagram as a customers’ window. 

 
Fig 1. The Importance Performance Analysis [7] 

 
       The importance of the service quality showed in Y axis 
meanwhile the performance of the services showed in X axis. If 
the gap lies in the first quadrant (Keep up the Good Work), it 
means that importance meet the performances in a high quality 
services. The second quadrant (Concentrate Here) shows that, 
according to the customers the importance of services are high, 
but the performances of the health personnel are low. This 
position suggests that the providers has to give a first priority in 
enhance their services in order to satisfy their customers. The 
third quadrant (Low Priority) tells not only the services’ 
importance is low, but also the performances of the health 
personnel. This quadrant suggests that there is not any priority 
measures needed. Lastly, the fourth quadrant (Possible Overkill) 
depicts the importance is low but performances of the health 
personnel are high. This quadrant suggests has a low leverage to 
improve customers’ satisfaction. 

1.4  Ethical Consideration 
       This study was approved by the ethical committee of Faculty 
Medicine, Hasanuddin University, Makassar, Indonesia. The 

fundamental principles of ethics in research on human 
participants were upheld throughout the study. The research 
procedures were disclosed to the participants and informed 
consent was sought from them or their legal representatives. 
Nobody was coerced into the study and if individuals wished to 
withdraw, they were allowed to do so without prejudice. 
 

III. RESULT AND DISCUSSION 
       There were 5 dimensions of service quality measured in gap 
analysis (tangible, reliability, responsiveness, empathy and 
assurance). Each dimensions asked with 29, 12, 7, 5 and 8 
questionnaires respectively. In this analysis we compared the 
expectation or the importance of services provided by the 
provider against the health personnel performance. Table 1 
showed the gap analysis. 
 

 
Table 1. The Importance and Performance Gap in neonatal care 

 
Dimensions Items 

questioned 
Importance 
(Y) 

Performance 
(X) 

Gap 

  E Mean P Mean  
 a b c d e f 
   = b/(n*a)  = d/(n*a) = e-c 
Tangible 29 26828 3.657 23627 3.220 -0.437 
Reliability 12 11329 3.732 9064 2.985 -0.747 
Responsiveness 7 6431 3.631 4965 2.804 -0.827 
Emphaty 5 4603 3.638 3853 3.050 -0.588 
Assurance 8 7219 3.567 6418 3.171 -0.396 
Total 61 56410 18.224 47927 15.230 -2.994 

n = samples= 253 
 
       Gaps found in all dimensions in neonatal care. The highest 
gap was in responsiveness and the lowest gap was in assurance. 
To find the importance of each dimensions of service quality, a 
Cartesian’s diagram used. The average of importance and 
performance used as main coordinate in the diagram, those were 
18.224/5 = 3.644 and 15230/5 = 3.046. Finally, every average of 
each dimension were plotted in diagram.  

       Tangible as service quality lied in first quadrant followed 
with reliability in second quadrant, responsiveness in third 
quadrant and empathy and assurance in fourth quadrant.  
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Fig 2. Cartesian’s Diagram of Service Quality 
 
       As the tangibles lied in the first quadrant, in the participants’ 
opinion the importance services met the health personnel’s 
performance. No actions needed to improve the participants’ 
satisfaction. Tangibles have a high leverage in the neonatal 
services.  
       Tangibles certainly has a big role in participants’ satisfaction 
[8]. There is a meaningless shortage of health facilities In 
Keerom Health Centers and this condition make tangibles lied in 
first quadrant.  
       Reliability lies in the second quadrant of the Cartesian’s 
diagram. In order to satisfy the participants, consequently the 
provider needs to improve the ability and competence of their 
health personnel. Reliability has the first priority to be improved. 
Training for the health personnel is a very important way to 
improve the services and in turn to satisfy the participants. 
Indeed, the significant improvement of participants’ satisfaction 
needs a very big effort [9]. , 
       The third quadrant contained responsiveness. In this case, 
providers’ responsiveness was in low performance and according 
to participant was also not importance. Although responsiveness 
in a low priority to improve, because it only has a low leverage, 
however health provider still has not to disregard.  
       Excellent services in neonatal care give an added value to 
the participants. Hence, the participants willing to utilize the 
services again and again and in other word increase the 
satisfaction [10].  
Empathy and assurance lie in the fourth quadrant. The provider 
gave a high performance services, but according to participants it 

was not important.  These two dimensions were in a low leverage 
to improve the satisfaction. 
 

IV. CONCLUSSION 
       In order to improve the service quality in neonatal care in 
Keerom Health Centers, the most important thing to do is to 
improve the reliability dimension. Training for the health 
personnel is the very important way to improve the services and 
in turn to satisfy the participants. 
       Other dimension of service quality, such as responsiveness, 
empathy and assurance has a low priority to improve.  
       Tangibles have a high leverage in the neonatal services and 
have to keep in high performance. 
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Abstract- Background : Doppler ultrasound is increasingly used 
in Nephrology for diagnosis of renovascular hypertension and 
evaluation of allograft dysfunction. However, its utility in 
glomerular disease remains controversial.  
       Objectives : Using Doppler Ultrasound, we prospectively 
tested the role of resistive index (RI) and atrophic index(AI) in 
predicting tubulointerstitial lesions in patients with glomerular 
disease as demonstrated by renal biopsy.  
       Methods : 56 patients with primary or secondary glomerular 
diseases were examined by Doppler ultrasonography 
immediately before renal biopsy. The resistive and atrophic 
indices (RI & AI) were calculated and compared with 
histological changes in biopsy specimen.  
       Results : Receiver Operator Characteristics analysis showed 
RI of 0.60 as an optimal value for discriminating 
tubulointerstitial changes with sensitivity of 84.9% and 
specificity of 91%. An AI of 0.65 was shown to be optimal for 
discriminating tubulointerstitial injury with sensitivity of 74.9% 
and specificity of 87%. There was a significant correlation 
between atrophic and resistive indices.  
       Conclusion : Measurement of RI by Doppler ultrasound can 
be considered as a supplementary diagnostic tool in glomerular 
diseases to predict the severity of tubulointerstitial injury. 
 

I. INTRODUCTION 
pplications of Doppler Ultrasound in Nephrology are 
increasing day by day. Gray scale sonography is often 

routinely performed to evaluate a patient with suspected or 
known renal disease. Although this provides anatomic 
information, it lacks the ability to provide significant physiologic 
data. Duplex Doppler ultrasound has the potential to provide 
physiologic information concerning the renal arterial blood flow 
and resistance.1Studies published in the last two decades 
indicated that Doppler can be used reliably in several types of 
intrinsic renal diseases,2 obstructive uropathy,3 acute renal 
failure4 and renovascular hypertension.5 The diagnostic utility of 
Doppler in glomerular disease is under debate. Some studies 
show encouraging results,6,7 whereas others are disappointing.8 
Different renal parenchymal diseases may present with distinct 
features on Doppler despite similar conventional ultrasound 
appearance. Renal vasculitis and tubulo-interstitial nephropathies 

are more frequently identified than glomerulonephritis since 
glomerular component accounts for only eight percent of renal 
parenchyma, whereas the highest percentage is occupied by the 
vascular and tubulointerstitial compartment.6Among the Doppler 
derived indices, Resistive index(RI) is the most studied 
parameter for quantifying the alterations in renal blood flow that 
may occur with glomerular disease.9 The RI seems to be related 
to the site of the disease in renal parenchyma .In patients with 
simultaneous glomerular and interstitial disease the RI was found 
to be higher than in patients with isolated glomerular disease.The 
measurement of resistive index which reflects renal vascular 
resistance has been found to be useful in detecting 
tubulointerstitial disease severity.10 Atrophic index (AI) was a 
new parameter proposed by Sugiyura et al10 for quantifying the 
atrophic changes in renal parenchyma . 2  
      The RI is a ratio of peak systolic and end diastolic velocity, 
derived from the Doppler spectrum of any vessel . Initially this 
index was introduced by Pourcelot [50] for the grading of stenoses 
of the carotid artery. There is some evidence that several factors 
influence intrarenal RI: (i) the extent of stenosis; (ii) the 
distensibility/stiffness of the vascular system; (iii) non-renal 
factors and (iv) the location of intrarenal Doppler measurement.  
 
      Applications of Doppler Ultrasound in Nephrology are 
increasing day by day. Gray scale sonography is often routinely 
performed to evaluate a patient with suspected or known renal 
disease. Although this provides anatomic information, it lacks the 
ability to provide significant physiologic data. Duplex Doppler 
ultrasound has the potential to provide physiologic information 
concerning the renal arterial blood flow and resistance.1 Studies 
published in the last two decades indicated that Doppler can be 
used reliably in several types of intrinsic renal 
diseases,2 obstructive uropathy,3 acute renal failure4 and 
renovascular hypertension.5 The diagnostic utility of Doppler in 
glomerular disease is under debate. Some studies show 
encouraging results,6,7 whereas others are 
disappointing.8 Different renal parenchymal diseases may present 
with distinct features on Doppler despite similar conventional 
ultrasound appearance. Renal vasculitis and tubulo-interstitial 
nephropathies are more frequently identified than 
glomerulonephritis since glomerular component accounts for 
only eight percent of renal parenchyma, whereas the highest 
percentage is occupied by the vascular and tubulointerstitial 

A 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 139

www.ijsrp.org



compartment.6Among the Doppler derived indices, Resistive 
index(RI) is the most studied parameter for quantifying the 
alterations in renal blood flow that may occur with glomerular 
disease.9 The RI seems to be related to the site of the disease in 
renal parenchyma. In patients with simultaneous glomerular and 
interstitial disease the RI was found to be higher than in patients 
with isolated glomerular disease.The measurement of resistive 
index which reflects renal vascular resistance has been found to 
be useful in detecting tubulointerstitial disease 
severity.10 Atrophic index (AI) was a new parameter proposed by 
Sugiyura et al10 for quantifying the atrophic changes in renal 
parenchyma . 
 

II. AIM AND  OBJECTIVES  OF  THE  STUDY 
      This study is aimed at validating the usefulness of renal 
Doppler indices - resistive index and atrophic  index  in 
predicting the tubulointerstitial injury in glomerular disease and 
plan for early intervention. 
 

III. MERTHODOLOGY: PATIENTS AND METHODS 
Inclusion Criteria : Patients with  

1) Proteinuria >1 g/day 
2)  Proteinuria >0.5g/day with hematuria  
3) Hematuria with RBC casts,  
4) Rapidly worsening renal function  

Exclusion Criteria  
• Kidney size <8.5cm 
• Kidney size 8.5 – 9 cm with increased echo texture of 

grade III 
• Multiple cysts 
• Acute pyelonephritis/perinephric abscess 
• Solitary kidney 
•  Isolated tubulointerstitial component  in renal biopsy  

Materials and methods : 
 Prospective observational study 
            Study period : January 2013 to August  2014. 
 Set - up: Osmania General Hospital, Hyderabad 
Study Design : 

      The study population consisted of 56 patients of Glomerular 
diseases attending the upgraded department of medicine in 
Osmania General Hospital , Hyderabad . Renal doppler was done 
to study population who subsequently underwent renal biopsy. 
The patients convening to the inclusion criteria were enrolled in 
to the study after being explained about the proceedings of the 
study and after they signed the consent form. The patients 
presenting with hematuria were evaluated with Renal colour 
doppler ( Resistive index and Atrophy index ). A detailed history 
was taken about the presence of risk factors and duration risk 
factors. Glomerular diseases was differentiated into following 
types : 1)MCD 2)MN 3)Mesangial Proliferative Glomerulo 
Nephritis 4)Ig A Nephritis 5)FSGS 6)DPGN 7)MPGN 8)Class 
IV  Lupus Nephritis 9)Class III Lupus Nephritis 10)Class II 
Lupus Nephritis 11)Crescentic Nephritis 
Renal Biopsy reports were collected. The Sensitivity and 
specificity of Resisitive index and Atrophy index  calculated. 
 
Statistical Analysis : 
      All data obtained were recorded and presented as Mean with 
standard deviation. Student t-test was used to find out whether 
the difference in means between groups was statistically 
significant. Chi-square test or Fisher’s exact test, whenever 
appropriate by using SPSS 16 software,, was used to find out 
whether the distribution of frequencies was equal among the 
groups .A P - value < 0.05 was considered statistically 
significant. The Sensitivity and  Specificity of individual indices 
were calculated. 
 

IV. OBSERVATION AND RESULTS 
      Out of 56 patients , only 50 patients with glomerular disease 
diagnosed by renal biopsy were included in the study. Out of 50 
patients ,19(38%) patients were < 30 years , 27(54%) patients 
were between 30 - 40 years and  4(8%) patients were > 40 years 
and a M:F ratio of 1:1.27. 
      The baseline characteristics of the patients are given in Table 
1 .  
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Table 1: Baseline characteristics of the patients 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The histopathology results of the study subjects are summarised in Graph 1. 
 

 
RI and AI in different glomerular diseases is depicted in Table 2. 
 
 
 
 

  Range Mean 

1 Age ( yrs ) 6 to 44  30.80  

2 Gender Males 22(44% ) 

Females 28(56%) 

3 24 hr urine protein (gm/L) 1.64 - 3.62  2.63 

4 Serum Creatinine ( umol/L ) 124.96 - 272.80 198.88 

5 GFR ( ml/sec) 0.42 - 1.24 0.83 

6 Serum Albumin ( gm/L ) 24 - 38 31 

7 Serum Cholesterol( mmol/L) 4.14 - 6.86 5.50 

8 Hypertension at presentation  20 (40 % ) 

9 Nephrotic syndrome 15 (33%) 

10 Renal Failure at onset   15 ( 33% ) 

11 Resistive Index 0.56 - 0.72 0.64 

12 Atrophic Index 0.60 - 0.70 0.67  
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Table 2. RI and AI in different glomerular diseases 
 

S.No Glomerular disease RI AI Total 
≥0.6 <0.6 ≥0.65 <0.65 

1 MCD 4(80%) 1(20%) 4(80%) 1(20%) 5 
2 MN 6(86%) 1(14%) 6(86%) 1(14%) 7 
3 Mesangial proliferative GN 6(86%) 1(14%) 6(86%) 1(14%) 7 
4 IgA Nephropathy 6(86%) 1(14%) 6(86%) 1(14%) 7 
5 FSGS 5(83%) 1(17%) 5(83%) 1(17%) 6 
6 DPGN 4(80%) 1(20%) 4(80%) 1(20%) 5 
7 MPGN 3(100%) - 3(100%) - 3 
8 Class IV LN 5(83%) 1(17%) 5(83%) 1(17%) 6 
9 Class III LN 1(100%) - 1(100%) - 1 
10 Class II LN 1(100%) - - 1(100%) 1 
11 Crescentic GN 1(50%) 1(50%) 1(50%) 1(50%) 2 
Total  42(84%) 8(16%) 41(82%) 9(18%) 50 

 
 The Sensitivity and Specificity of RI ≥ 0.60 and AI ≥ 0.65 was 84.90% , 91% ,74.90% 87 % respectively. 
 

Table 3. Sensitivity  And  Specificity  Of  RI  And  AI 
 Sensitivity( % ) Specificity( % ) 
RI ≥ 0.60 84.90 91 
AI ≥ 0.65 74.90 87 

 
Association  between various factors and Tubulo interstitial Injury is shown in Table 4. 
 

Table 4. Association  between various factors and Tubulo interstitial Injury 
 

 
Factors 

Tubulo Interstitial Injury Score 
 

 
Test Statistics 

 
P - Value 

0 ≥1 
Mean         SD 
 

Mean      SD 
 

Age                          yrs 
 

23.05 9.98 34.96 14.12 3.37 0.01 

24 hr Urine Prot 
gm /day 

0.97 2.61 1.01 0.41 0.61  

GFR 
ml / sec 

64.36 18.92 45.03 25.62 2.99 0.01 

Cholesterol 
mg / dl 

238.53 66.57 204.7 44.27 2.47 0.02 

 
Gender 

Male 
 

5  17   
0.49 

 
0.48 

 Female 6  22  

 
RI 

< 0.60 5  3   
33.2 

 
0.01 

≥ 0.60 1  41  
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AI 

< 0.65 4  5   
14.5 

 
0.01 

≥ 0.65 2  40  

 
Smoking 

Yes 0  10    
0.01 

No 19  21  

 
Hypertensio
n 

Yes 3  16   
4.21 

 
0.04 

No 11  20  

 
      The entire range  of  RI in the study ( 0.52 - 0.73 )  was evaluated for predictive ability by ROC analysis. The resultant ROC curve 
is given in the figure. 
 

Graph  2 ROC  Curve of Predictive value  of  RI 

 
 

      The ROC  curve indicated that RI value of 0.60 as the optimal value for discriminating Tubulointerstitial injury with sensitivity of 
84.90 % and specificity of  91 % . 
      AI was a new parameter proposed to evaluate the degree of atrophic changes in renal parenchyma. As with RI the full range of AI 
(0.53-0.76) was evaluated for the predictive ability in discriminating tubulointerstitial injury by ROC.  
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Graph  3  ROC Curve of Predictive value of AI 

 
 

      The ROC indicated that AI of 0.65 had 74.9  % sensitivity and 87  %specificity . 
Graph  4  Correlation of the RI  and  AI 

 
      The correlation between RI and AI was statistically 
significant ( p value < 0.01 ) . Both are dependant variables in 
detecting Tubulointerstitial injury . 
 

V. DISCUSSION 
      The usefulness of Doppler ultrasound in medical renal 
disease seems to be underestimated.. Renal parenchymal 
resistance as measured by RI represent the global resistance 
offered to blood flow by different parenchymal structures 
vascular, interstitial or glomerular compartments either 
separately or all together. This is especially true of 
vasculointerstitial compartment because when the damage is 

confined to glomeruli the RI does not seems to increase. Studies 
by Platt JF, Rubin JM, etal2  and MR Prabahar et al11 reported 
that RI correlated with tubulointerstitial changes. The mechanism 
of raised RI in tubulointerstitial disease is probably the interstitial 
fibrosis surrounding the vessels increasing the vascular 
impedance.12 
      This prospective study demonstrated that extent of the 
tubulointerstitial injury can be predicted by measurement of RI 
and AI. Combination of these two have not been proven to be 
useful than either index alone in contrast to  Sugiura T et al10,  
study.  This study has also shown significant correlation between 
RI and AI which may be the reason for the above finding. RI 
correlated well with tubulointerstitial injury than with the 
glomerular injury whereas AI correlated both with glomerular as 
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well as tubulointerstitial injury. This could account for lack of 
good correlation (r= 0.358) between them although it is 
statistically significant. 
      In the  present study , sensitivity and specificity of  RI of 
value ≥ 0.60 was 84.90% and 91% respectively and of AI ≥ 0.65 
was 74.90 % and 87 % respectively. 
      The present study  used RI O.60 as a cut off point instead of 
0.7. Several studies have shown that a mean RI of people without 
pre-existing renal disease was 0.60± 0.01.2,9 Exceptions to this 
are children <4 yrs, adults >60 yrs. The mean RI of our healthy 
population (109 subjects) was 0.58± 0.03. Our ROC curve found 
0.6 as the best discriminatory value. The present study shows that 
RI of 0.6 should be accepted as a cut off value in glomerular 
disease in Indian population. 
      The relationship between age and RI could have influenced 
the results but there was no statistically significant difference 
between patients with high, high normal or low RI . More over as 
stated earlier, a different value may be more appropriate in 
individual diseases.9 For example in obstruction, to differentiate 
obstructive from unobstructed pelvicalyceal system RI of 0.7 was 
found to be the most appropriate with sensitivity of 92% and 
specificity of 88%.3 On the other hand in Reno vascular 
hypertension, a value of >0.8 or more strongly predicted lack of 
improvement after revascularisation.13 
      We have also tested the value of AI which can be easily 
measured at bed side. This index was introduced to reduce the 
error while measuring the renal length alone to identify the 
atrophic changes of the kidneys as renal length can be normal 
with thin parenchyma in some cases. By ROC analysis the 
optimal discriminatory value was 0.65 which was again lower 
than in comparison with similar study.10 The significance of AI 
in glomerular diseases requires further research. 
      The present  study had few potential limitations. The Doppler 
and pathologic analyses were carried out by a single observer. It 
is well known fact that both are observer dependent parameters, 
hence significant intra observer variability does exist. This 
should be borne in mind while interpreting the results of this 
study. We administered antihypertensive drugs until a day before 
the Doppler study for patient safety. There was a possibility that 
drugs might decrease RI because of inadequate washout period. 
It is well known that converting enzyme inhibitors decrease RI 
whereas calcium channel blockers do not reduce RI. But this 
finding is disputed by recent observations that converting 
enzyme inhibitors reduce RI only in diabetic subjects not in 
patients without diabetes.14 The present study had no diabetic 
patients. 
 

VI. CONCLUSION 
      We conclude that resistive and atrophic indices can be used 
to predict the presence of  tubulointerstitial lesion in glomerular 
disease with high sensitivity and specificity. RI fared better than 
AI to predict the presence of tubulointerstitial disease.There was 
a significant correlation between atrophic and resistive indices. 
Elevated RI and AI independently predict the tubulointerstitial 
injury. Hence measurement of resistive index can be considered 
as a supplementary diagnostic tool in glomerular diseases to 
asses severity of tubulointerstitial injury. 
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Abstract- Today major issue and a matter of concern for the all 
human being and the organizations is Stress. It has become a part 
of life for the men and women employees and housewives as life 
today has become so complex at home as well as outside that it is 
impossible to avoid stress. This research is devoted towards 
finding the factors affecting on stress level of married men and 
women of Rajkot (INDIA) to furnish with further details to arrive 
at a better result. 
 
Index Terms- Married Men and Women, Stress Level, Goodness 
of Fit, Likelihood Ratio Test, Multinomial Logistic Regression. 
 

I. INTRODUCTION 
owadays stress becomes universal phenomenon. Dr. J. 
Vijayadurai (2012) discussed about Stress Management 

among Women College Teachers in Tamilnadu. We live in 
stressful environment. We are holding down two or more jobs. 
We are putting up with heavy job loads and unreasonable 
demands. We are swallowing outrage and frustration with unfair 
situations and irrational superiors because we cannot afford to be 
laid off or fired. Or we have already been laid off and we are 
struggling to find another job. Or we have given up and are 
coping with unemployment. Outside strains like these are called 
stressors. Stressors are the barely-tolerable pressures that bring 
us unhappiness and, eventually, disease. Some people hardly 
seem to be affected by stressors. They maintain a sense of 
perspective and a sense of humour. They remain calm in the 
midst of adversity and catastrophe. The physiological and 
psychological responses to situations or events that disturb the 
equilibrium of an organism constitute stress. N. Parveen (2009) 
discussed about Occupational Stress among Married and 
Unmarried Working Women in Hyderabad City”. 
       The main causes are work related stress, value conflict, type 
of work, standard of living, nutrition, lack of physical exercise. 
Aditi and Kumari (2005) discussed in their research women 
teachers facing lot of problems like overweight, body ache, and 
psychosomatic effect etc. These women working in under stress 
because of they have to perform various roles. The expectation 
are high from women's if they working as college teachers. They 
have the pressure of balancing work and family. The status of 
women in India has been changing due to growing 
industrialization, urbanisation, spatial mobility and social 
legislation. Tripathi and Bhattacharjee (2012) Studied about 
Psychological Stress of working women.  
 
Research Tools 

1. Descriptive Statistics 

2. Multinomial Logistic Regression 
3. Using Statistical Software – SPSS  

 

II. RESEARCH METHODOLOGY  
       Our study includes statistical research on the concerned 
areas relating to married men and women and the stress levels 
that are constantly being felt by them. We have tried to use the 
latest concepts in statistics to highlight the situation in context of 
such problem and tried to suggest some of them for correcting 
the situation.  
 

III. DATA COLLECTION  
       The primary data was collected on the basic of the 
questionnaire which was answered by peopleof Rajkot City. For 
collection of data we visited the married men and women in 
different area of the Rajkot. Our sample size of study is 400. 
 

IV. RESEARCH STUDY 
1. Descriptive Statistics 

       In this study score of stress level of married male & female 
is dependent variable .We have given ten questions to 
Respondents to calculate stress level, which is show in 
questionnaire. Each Question of about stress is coded Never (0) , 
Almost Never (1), Some-times (2), Fairly Often (3), Very 
Often (4). 
       We have summarized score of ten questions about stress then 
form dependent variable score of stress level which is coded as 
below average (1), average (2), medium-high (3), high (4). Here 
range for below average is 0 to 10, for average 11 to 14, for 
medium high 15 to 18, for high more than 19. 
       We have taken 25 independent variable for study. In these 25 
independent variables 14 are categorical and 11 are continuous 
variables. Score of stress is categorized in four categories and 
Frequency of each independent variable is given category wise of 
stress level in given table 1.1. For categorical variables gender, in 
below average stress level 43(38.7%) female and 68(61.3%) 
male, in average stress level 41(47.1%) female and 46(52.9%) 
male, in medium high stress level 64(51.2%) female and 
61(48.8%) male, in high stress level 49(63.6%) female and 28 
(36.4%) male. Score of stress level for other categorical variables 
is shown in table 1.1 respectively. 
 
 
 

N 
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Table 1.1 Descriptive statistics of categorical variables. 
 

 
 
Variables 
 

Below average (111) Average  
(87) 

Medium-High  
(125) 

High  
(77) 

n % n % n % n % 

 
Gender 

Female 43 38.7 41 47.1 64 51.2 49 63.6 
Male 68 61.3 46 52.9 61 48.8 28 36.4 

 
 
 
Occupation 

Business 20 18.0 15 17.2 18 14.4 4 5.2 
Government  Job 24 21.6 14 16.1 15 12.0 2 2.6 
House wife 30 27.0 29 33.3 45 36.0 45 58.4 
Private Job 37 33.3 29 33.3 47 37.6 26 33.8 

 
Family Type 

Joint 51 45.9 37 42.5 36 28.8 17 22.1 
Separate 60 54.1 50 57.5 89 71.2 60 77.9 

 
 
Family Status 

Middle class 58 52.3 68 78.2 105 84.0 71 92.2 
Upper middle class 36 32.4 16 18.4 15 12.0 3 3.9 
High Class 17 15.3 3 3.4 5 4.0 3 3.9 

 
 
Marriage Type 

Arrange marriage 96 86.5 82 94.3 111 88.8 69 89.6 

Love marriage 15 13.5 5 5.7 14 11.2 8 10.4 
 
 
 
 
 
Education 

Primary 7 6.3 5 5.7 2 1.6 0 0 

Secondary 15 13.5 17 19.5 13 10.4 18 23.4 
Higher Secondary 12 10.8 11 12.6 29 23.2 17 22.1 
Graduation 47 42.3 30 34.5 52 41.6 34 44.2 
Post-Graduation 30 27.0 24 27.6 29 23.2 8 10.4 

 
 
Running Study 

No 107 96.4 83 95.4 123 98.4 74 96.1 

Yes 4 3.6 4 4.6 2 1.6 3 3.9 
 
 
History of Dieses 

No 106 95.5 77 88.5 120 96.0 75 97.4 

Yes 5 4.5 10 11.5 5 4.0 2 2.6 
 
 
 
 
Health 

Bad 2 1.8 1 1.1 2 1.6 2 2.6 

Medium 18 16.2 20 23.0 28 22.4 33 42.9 
Good 55 49.5 54 62.1 81 64.8 40 51.9 
Best 36 32.4 12 13.8 14 11.2 2 2.6 

Freedom of Decision Power No 13 11.7 11 12.6 9 7.2 7 9.1 

Yes 98 88.3 76 87.4 116 92.8 70 90.9 
 
 
    Office Environment 

Normal 5 4.5 10 11.5 8 6.4      0 0 

Good 71 64.0 39 44.8 58 46.4 29 37.7 

Nice 6 5.4 2 2.3 1 .8 0 0 

Not 
mentioned 29 26.1 36 41.4 58 46.4 48 62.3 

 
 
 
 
 
Income Source 

Farming 2 1.8 1 1.1 3 2.4 0 0 

Pension 3 2.7 2 2.3 3 2.4 1 1.3 
Job 64 57.7 44 50.6 56 44.8 26 33.8 
Business 16 14.4 17 19.5 17 13.6 4 5.2 
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Not mentioned 26 23.4 23 26.4 46 36.8 46 59.7 
 
 
Smoking 

No 95 85.6 74 85.1 111 88.8 77 100.0 

Yes 16 14.4 13 14.9 14 11.2 0 0 
 
 
Permanent Job 

No 78 70.3 80 92.0 109 87.2 76 98.7 

Yes 33 29.7 7 8.0 16 12.8 1 1.3 
 
       For continuous variable age, in below average stress level 
mean age is 38.02 and S.D is 11.597, in average stress level 
mean age is 38.10 and S.D is 11.441, in medium high stress level 
mean age is 39.01 and S.D is 11.079, in high stress level mean 

age is 36.23 and S.D is 9.396. Score of stress level for other 
continuous variables is shown in table 1.2 respectively. 
 
   

  
Table 1.2 

 

 
 

2. Multinomial Logistic Regression 
        In statistics, multinomial logistic regression is 
a classification method that generalizes logistic regression to 
multi class problems, i.e. with more than two possible discrete 
outcomes. That is, it is a model that is used to predict the 
probabilities of the different possible outcomes of a categorically 
distributed dependent variable, given a set of independent 
variables (which may be real-valued, binary-valued, categorical-
valued, etc.). 

 
Multinomial logistic regression is used when the dependent 
variable in question is nominal and for which there are more than 
two categories.  
       Multinomial logistic regression is used to model nominal 
outcome variables, in which the log odds of the outcomes are 
modeled as a linear combination of the predictor variables. 
 
 
 

 
 
 

 
Variables 
 

Below average (111) Average 
(87) 

Medium-High 
(125) 

High 
(77) 

Mean S.D Mean S.D Mean S.D Mean S.D 

Age 38.02 11.597 38.10 11.441 39.01 11.079 36.23 9.396 

Weight 57.77 11.476 60.52 10.542 58.47 8.010 58.16 8.240 

Height 164.996 8.17191 164.3057 9.28449 162.7488 7.65719 160.24 8.67513 

Monthly Income 39914.4 149061.044 15000.00 14089.415 16608.00 17257.956 7448.05 10900.44 

Yearly Income Of 
Family 663234.2 1762848.34 349459.77 192260.34 310120.0 189690.86 232298.7 155159.2 

Monthly Outcome 
Of Family 28027.03 35412.815 24724.14 43771.789 17120.00 7194.980 14077.92 5686.471 

Age at Marriage 24.74 3.124 24.86 3.748 23.54 3.153 22.05 3.296 

Age Difference 2.77 1.559 2.38 1.832 2.08 1.794 1.86 1.421 

No of Children’s 1.53 .961 1.33 .972 1.44 .874 1.34 .821 

Sleeping Hours 7.58 1.180 7.41 1.196 7.02 1.004 6.94 .937 

Exercise 27.03 18.615 16.55 20.732 14.24 19.146 7.79 13.438 
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Table 2.1 Case Processing Summary 
 

Variable Categories N Marginal Percentage 

Score of Stress 

Below average 111 27.8% 
Average 87 21.8% 
Medium-High 125 31.2% 
High 77 19.2% 

Daily Exercise In Minutes 

No Exercise 198 49.5% 
20 Minute Exercise 90 22.5% 
40 Minute Exercise 85 21.2% 
60 Minute Exercise 27 6.8% 

Number of Children’s 

No Child 74 18.5% 
1 Child 122 30.5% 
2 Child 169 42.2% 
3 Child 31 7.8% 
4 Child 4 1.0% 

Gender Female 197 49.2% 
Male 203 50.8% 

Occupation 

Business 57 14.2% 
Government Job 55 13.8% 
House wife 149 37.2% 
Private Job 139 34.8% 

Family Type Joint 141 35.2% 
Separate 259 64.8% 

Family Status 
Middle class 302 75.5% 
Upper middle class 70 17.5% 
High Class 28 7.0% 

Marriage Type Arrange marriage 358 89.5% 
Love marriage 42 10.5% 

Education 

Primary 14 3.5% 
Secondary 63 15.8% 
Higher Secondary 69 17.2% 
Graduation 163 40.8% 
Post-graduation 91 22.8% 

Running Study No 387 96.8% 
Yes 13 3.2% 

History of Diseases No 378 94.5% 
Yes 22 5.5% 

Health 

Bad 7 1.8% 
Medium 99 24.8% 
Good 230 57.5% 
Best 64 16.0% 

Freedom of Decision Power No 40 10.0% 
Yes 360 90.0% 

Office Environment 

Normal 23 5.8% 
Good 197 49.2% 
Nice 9 2.2% 
Not mentioned 171 42.8% 

Income Source 

Farming 6 1.5% 
Pension 9 2.2% 
Job 190 47.5% 
Business 54 13.5% 
Not mentioned 141 35.2% 

Smoking No 357 89.2% 
Yes 43 10.8% 

Permanent Job No 343 85.8% 
Yes 57 14.2% 
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       According to the Table 2.1, the modal category is Below Average with 27.8% of the cases. Thus, the null model classifies 
correctly 27.8% of the time. 

Table 2.2 : Model Fitting Information 

Model Model Fitting 
Criteria 

Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 

Intercept Only 1094.563 
   

Final 886.187 208.376 33 .000 
 
       Table 2.2 shows likelihood ratio test of our model (Final) 
against one in which all the parameter coefficients are 0 (Null). 
The chi-square statistic is the difference between the -2 log-
likelihoods of the Null and Final models. Since the significance 
level of the test is less than 0.05, we can conclude the Final 
model is outperforming the Null. 
 

Table 2.3 : Goodness-of-Fit 
 Chi-Square df Sig. 
Pearson 1122.816 1164 .802 
Deviance 886.187 1164 1.000 

 
       The goodness-of-fit table 2.3 represents two tests of the null 
hypothesis that the model adequately fits the data. If the null is 
true, the Pearson and deviance statistics have chi-square 
distributions with the displayed degrees of freedom. 
 

Table 2.4 : Pseudo R-Square 

Cox and Snell .406 

Nagelkerke .434 

McFadden .190 

 
       In the table 2.4 linear regression model, the coefficient of 
determination, R2, summarizes the proportion of variance in the 
dependent variable associated with the predictor (independent) 
variables, with larger R2 values indicating that more of the 
variation is explained by the model, to a maximum of 1. For 
regression models with a categorical dependent variable, it is not 
possible to compute a single R2 statistic that has all of the 
characteristics of R2 in the linear regression model, so these 
approximations are computed instead. The following methods are 
used to estimate the coefficient of determination. 
       Cox and Snell's R2 is based on the log likelihood for the 
model compared to the log likelihood for a baseline model. 
However, with categorical outcomes, it has a theoretical 
maximum value of less than 1, even for a "perfect" model. 
Nagelkerke's R2 is an adjusted version of the Cox & Snell R-

square that adjusts the scale of the statistic to cover the full range 
from 0 to 1.  
       McFadden's R2 is another version, based on the log-
likelihood kernels for the intercept-only model and the full 
estimated model. What constitutes a “good” R2 value varies 
between different areas of application. While these statistics can 
be suggestive on their own, they are most useful when comparing 
competing models for the same data. The model with the largest 
R2 statistic is “best” according to this measure. 
 

Table 2.5 : Likelihood Ratio Tests 
Effect Model Fitting Criteria Likelihood Ratio 

Tests 
-2 Log Likelihood of 
Reduced Model 

Chi-Square df Sig. 

Intercept 886.187a .000 0 . 
Sleep 899.189 13.002 3 .005 
Age at Marriage 897.322 11.135 3 .011 
Yearly Income 889.216 3.029 3 .387 
Permanent Job 912.402 26.215 3 .000 
Family Status 905.067 18.880 6 .004 
Exercise 937.016 50.828 9 .000 
Smoking 896.218 10.031 3 .018 
Monthly 
Outcome 900.756 14.569 3 .002 

 
       The chi-square statistic is the difference in -2 log-likelihoods 
between the final model and a reduced model. The reduced 
model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 
a. This reduced model is equivalent to the final model because 

omitting the effect does not increase the degrees of 
freedom. 

 
       The likelihood ratio test checks the contribution of each 
effect of to the model. Here, Sleep, Age at Marriage, Permanent 
job, Family Status, Exercise, Smoking, Monthly outcome are 
make model Significant. Some effects can be difficult to test. For 
example, the intercept cannot be tested in this model because 
removing the intercept simply causes one of the previously 
redundant factor levels to become non-redundant which all 
shown in table 2.5.  
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Table 2.6 : Classification 
Observed Predicted 

Below average Average Medium-High High Percent Correct 
Below average 78 11 18 4 70.3% 
Average 21 28 28 10 32.2% 
Medium-High 24 12 53 36 42.4% 
High 9 2 32 34 44.2% 
Overall Percentage 33.0% 13.2% 32.8% 21.0% 48.2% 

 
       The classification table 2.6 shows the practical results of using the multinomial logistic regression model. For each case, the 
predicted response category is chosen by selecting the category with the highest model-predicted probability. Here Cells on the 
diagonal are correct predictions and Cells on off diagonal are incorrect predictions. Overall, 48.2% of the cases are classified 
correctly.  
 

Table 2.7 : Parameter Estimates 
 

Score of Stressa B Std. 
Error Wald df Sig. Exp(B) 

95% Confidence 
Interval for Exp(B) 
Lower 
Bound 

Upper 
Bound 

Average 

Intercept -4.56 2.241 4.136 1 .042    
Sleep -.160 .147 1.173 1 .279 .852 .639 1.138 
Age at marriage .116 .052 4.873 1 .027 1.123 1.013 1.244 
Yearly income .000 .000 1.689 1 .194 1.000 1.000 1.000 
[Perm. job=1] 1.955 .507 14.880 1 .000 7.061 2.615 19.060 
[Perm. job=2] 0b . . 0 . . . . 
[Family status=1] 1.993 .941 4.485 1 .034 7.335 1.160 46.376 
[Family status=2] 1.017 .916 1.233 1 .267 2.764 .459 16.628 
[Family status=3] 0b . . 0 . . . . 
[Exercise=1] 1.043 .644 2.626 1 .105 2.838 .804 10.022 
[Exercise=2] -.661 .673 .964 1 .326 .517 .138 1.931 
[Exercise=3] -.767 .643 1.422 1 .233 .464 .132 1.638 
[Exercise=4] 0b . . 0 . . . . 
[Smoking=1] -.559 .480 1.355 1 .244 .572 .223 1.465 
[Smoking=2] 0b . . 0 . . . . 
Monthly outcome .000 .000 4.471 1 .034 1.000 1.000 1.000 

Medium 
–High 

Intercept 3.659 2.002 3.340 1 .068    
Sleep -.464 .146 10.06 1 .002 .629 .472 .838 
Age at marriage -.004 .052 .006 1 .937 .996 .899 1.103 
Yearly income .000 .000 .309 1 .578 1.000 1.000 1.000 
[Perm. job=1] .932 .391 5.672 1 .017 2.540 1.179 5.470 
[Perm. job=2] 0b . . 0 . . . . 
[Family status=1] .857 .677 1.599 1 .206 2.355 .624 8.886 
[Family status=2] -.343 .696 .243 1 .622 .709 .181 2.776 
[Family status=3] 0b . . 0 . . . . 
[Exercise=1] .635 .598 1.127 1 .288 1.887 .584 6.093 
[Exercise=2] -.471 .600 .616 1 .432 .624 .192 2.025 
[Exercise=3] -1.68 .622 7.263 1 .007 .187 .055 .633 
[Exercise=4] 0b . . 0 . . . . 
[Smoking=1] -.337 .470 .514 1 .473 .714 .284 1.793 
[Smoking=2] 0b . . 0 . . . . 
Monthly outcome .000 .000 2.961 1 .085 1.000 1.000 1.000 

 
 
High 

Intercept -13.1 2.740 22.93 1 .000    
Sleep -.482 .180 7.120 1 .008 .618 .434 .880 
Age at marriage -.072 .066 1.177 1 .278 .931 .818 1.059 
Yearly income .000 .000 .028 1 .867 1.000 1.000 1.000 
[Perm. job=1] 2.886 1.068 7.309 1 .007 17.925 2.212 145.280 
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[Perm. job=2] 0b . . 0 . . . . 
[Family status=1] .107 .921 .014 1 .907 1.113 .183 6.767 
[Family status=2] -1.74 1.060 2.678 1 .102 .176 .022 1.409 
[Family status=3] 0b . . 0 . . . . 
[Exercise=1] 1.919 1.175 2.669 1 .102 6.817 .681 68.190 
[Exercise=2] .813 1.181 .474 1 .491 2.254 .223 22.802 
[Exercise=3] -.689 1.235 .312 1 .577 .502 .045 5.649 
[Exercise=4] 0b . . 0 . . . . 
[Smoking=1] 16.23 .000 . 1 . 11126925 11126925 11126925 
[Smoking=2] 0b . . 0 . . . . 
Monthly outcome .000 .000 8.408 1 .004 1.000 1.000 1.000 

a. The reference category is: Below average. 
b. This parameter is set to zero because it is redundant. 
 
       The parameter estimates table summarizes the effect of each 
predictor. The ratio of the coefficient to its standard error, 
squared, equals the Wald statistic. If the significance level of the 
Wald statistic is small (less than 0.05) then the parameter is 
different from 0.  
       Parameters with significant negative coefficients decrease 
the likelihood of that response category with respect to the 
reference category. Parameters with positive coefficients increase 
the likelihood of that response category. The parameters 
associated with the last category of each factor are redundant 
given the intercept term. If the intercept were not included in the 
model, parameters associated with the last category of would 
become non-redundant. This is shown in table 2.7. 
 

V. RESULTS  
Average Stress Level 
       A one-unit increase in the variable age at marriage is 
associated with a 0.116 increase in the relative log odds of being 
in average  score of stress level versus below average score of 
stress level. 
       The relative log odds of being in average  score of stress 
level versus below average score of stress level will increase by 
1.955 if moving from the permanent job [perm job = 2] to no 
permanent job [perm job = 1 ]. 
       The relative log odds of being in average  score of stress 
level versus below average score of stress level will increase by 
1.993 if moving from the family status of high class [family 
status = 3] to family status of middle class[family status = 1 ]. 
       A one-unit increase in the variable monthly outcome is 
associated with a 0.0009 increase in the relative log odds of 
being in average score of stress level versus below average score 
of stress level. 
Medium high Stress Level 
       A one-unit increase in the variable sleep is associated with a 
0.464 decrease in the relative log odds of being in medium high 
score of stress level versus below average score of stress level. 
       The relative log odds of being in medium high score of stress 
level versus below average score of stress level will increase by 
0.932 if moving from the permanent job [perm job = 2] to no 
permanent job [perm job = 1 ]. 
       The relative log odds of being in medium high score of stress 
level versus below average score of stress level will decrease by 

1.676 if moving from the exercise of 60 minutes [exercise = 4] to 
exercise of 40 minutes  [exercise = 3]. 
 
High Stress Level 
       A one-unit increase in the variable sleep is associated with a 
0.482 decrease in the relative log odds of being in high score of 
stress level versus below average score of stress level. 
The relative log odds of being in high score of stress level versus 
below average score of stress level will increase by 2.886 if 
moving from the permanent job [perm job = 2] to no permanent 
job [perm job = 1 ]. 
       A one-unit increase in the variable monthly outcome is 
associated with a 0.000079 increase in the relative log odds of 
being in high score of stress level versus below average score of 
stress level. 
 

VI. CONCLUSIONS 
1. A one-unit increase in the variable age at marriage is 

associated with a 0.116 increase in the relative log 
odds of being in average  score of stress level versus 
below average score of stress level. 

2. The relative log odds of being in average  score of stress 
level versus below average score of stress level will 
increase by 1.955 if moving from the permanent job 
[perm job = 2] to no permanent job [perm job = 1 ]. 

3. The relative log odds of being in average  score of stress 
level versus below average score of stress level will 
increase by 1.993 if moving from the family status of 
high class [family status = 3] to family status of 
middle class[family status = 1 ]. 

4. A one-unit increase in the variable monthly outcome is 
associated with a 0.0009 increase in the relative log 
odds of being in average score of stress level versus 
below average score of stress level. 

5. A one-unit increase in the variable sleep is associated 
with a 0.464 decrease in the relative log odds of being 
in medium high score of stress level versus below 
average score of stress level. 

6. The relative log odds of being in medium high score of 
stress level versus below average score of stress level 
will increase by 0.932 if moving from the permanent 
job [perm job = 2] to no permanent job [perm job = 1 
]. 
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7. The relative log odds of being in medium high score of 
stress level versus below average score of stress level 
will decrease by 1.676 if moving from the exercise of 
60 minutes [exercise = 4] to exercise of 40 minutes 
 [exercise = 3]. 

8. A one-unit increase in the variable sleep is associated 
with a 0.482 decrease in the relative log odds of being 
in high score of stress level versus below average score 
of stress level. 

9. The relative log odds of being in high score of stress 
level versus below average score of stress level will 
increase by 2.886 if moving from the permanent job 
[perm job = 2] to no permanent job [perm job = 1 ]. 

10. A one-unit increase in the variable monthly outcome is 
associated with a 0.000079 increase in the relative log 
odds of being in high score of stress level versus below 
average score of stress level. 
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Abstract- This paper explains the importance of Smoke review on test data. It helps the reviewer to health check the test data before the tester to use test 
data in application testing. Smoke review of test data determines the stability of test data and it provides criteria for accepting the test data for detailed 
testing. So reviewer will give the go or not go to testing on the bases of Smoke review of Test data.  
 
Index Terms- Smoke Review, Test data, Software testing 
 

1 Introduction 
 
The purpose of this research paper is to give details of smoke review of test data for the industry practices. 
 
Test data:  
Test Data is specifically identified as the input values, which we are going to supply to the system or application while testing. 
It is a set of data created for testing for new or revised applications. Test data may be prepared manually or a testing tool with the help of a tester. Test data 
should be recorded so that it can be reused later otherwise it will lose its value for future use. 
  
Test data must contain a sample of every category of valid data as well as many invalid conditions as possible. The data needs to be tested in boundaries, at 
boundaries and outside the boundaries. 
 
Smoke Review: 
In software industry, smoke review is a shallow and wide approach where all areas of the application without getting into too deep, is reviewed. 
  
Smoke review basically deals with major functionalities of test data. This review tells whether the test data is able to use in test or not. Smoke Review is 
done manually. 
 

2  Meaning of Smoke Review of Test Data 
 
When we talk about Smoke Review of Test Data that means we are talking about the data which we will be used as an Input/output while testing the 
application.  
 
Smoke review of test data is conducted to ensure that the most crucial functions of a program covered within the test data, but not bothering with finer 
details. Smoke review of test data is normal health check up to a test data before using test data in application testing or in test cases. 
 

3 SCOPE OF SMOKE TESTING 
 

We can define the scope of smoke review of test data with respect to when, where and how smoke review is performed as follows:  
 
When: 
Smoke review of test data is performed immediately after the test data prepared or before tester start testing. It is always perform when new test data 
prepared for the new or enhanced feature in build. 
 
Where:  
Smoke review of test data is generally done by the technical lead or senior tester. Reviewer checks that test data is covered core functionality of build or not. 
  
How: 
The focus of smoke review of test data is to insuring the quality of test data without going in finer details of the Application modules. This is high level 
review. We simply review the test data and checking that test data cover the customer required basic functionality or not. 

 
 

4 Importance of Smoke Review of Test Data 
 

Quality Improvement: Test data is written with the intent to detect the defects or not. 
Check Tester Mindset: Check the tester understanding regarding the requirement before starting the testing of application. 
Validity of test data: Test data coverage is adequate and as per customer requirement. 
Help in Smoke testing: Identified test data should be used in smoke testing to check crucial functionality of the application with minimum number of test 
cases. 
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5 Real Time Example 

 
Here, customer requirement was to validate E-mail ID enter by the user should be valid. As per customer requirement, user should only enter alphabets, 
digits, underscore, Dash in address field, missing domain name, not use Unicode character and E-mail length should be 100 characters maximum. 
 
As per the Customer requirement, our validation engineer provides the following Test data on E-mail ID. In column, “Test data should be in smoke review” 
mark as Yes should be mandatory in Smoke Review of test data. If this test data is not found then give no go to test data and request the tester to enhance the 
test data. 
 
 
 
 
 
 
 
 
 
 

S. No. Test Case Valid/ Invalid Email address Test data Test data should be in  
Smoke review 

1 Valid email email@domain.com Yes 

2 Email contains dot in the address field firstname.lastname@domain.com No 

3 Email contains dot with sub domain email@subdomain.domain.com No 

4 Plus sign is considered valid character firstname+lastname@domain.com No 

5 Domain is valid IP address email@123.123.123.123 No 

6 Square bracket around IP address is 
considered valid 

email@[123.123.123.123]  No 

7 Quotes around email is considered valid   “email”@domain.com No 

8 Digits in address are valid 1234567890@domain.com Yes 

9 Dash in domain name is valid email@domain-one.com No 

10 Underscore in the address field is valid _______@domain.com Yes 

11 .name is valid Top Level Domain name email@domain.name No 

12 Dot in Top Level Domain name also 
considered valid (use co.jp as example 
here) 

email@domain.co.jp No 

13 Dash in address field is valid firstname-lastname@domain.com Yes 

14 Missing @ sign and domain Plain address Yes 

15 Garbage #@%^%#$@#$@#.com No 

16 Missing username @domain.com Yes 

17 Encoded html within email is invalid Joe Smith <email@domain.com> No 

18 Missing @ email.domain.com No 

19 Two @ sign email@domain@domain.com No 

20 Leading dot in address is not allowed .email@domain.com No 

21 Trailing dot in address is not allowed email.@domain.com No 

22 Multiple dots email..email@domain.com No 

23 Unicode char as address あいうえお@domain.com Yes 

24 Text followed email is not allowed email@domain.com (Joe Smith) No 

25 Missing top level domain 
(.com/.net/.org/etc) 

email@domain Yes 

26 Leading dash in front of domain is 
invalid 

email@-domain.com No 
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mailto:firstname.lastname@domain.com
mailto:email@subdomain.domain.com
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mailto:email@123.123.123.123
mailto:“email”@domain.com
mailto:1234567890@domain.com
mailto:email@domain-one.com
mailto:_______@domain.com
mailto:email@domain.name
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mailto:あいうえお@domain.com
mailto:email@-domain.com


27 .web is not a valid top level domain email@domain.web No 

28 Invalid IP format email@111.222.333.44444 No 

29 Maximum limit of e-mail id Safdjgsajgdjagsjdgjasgdjgsajgjgasdgj23424234hkjhds
fkjhdfkj234kjhkjhjkhk342342dfgfdgfg34dg@domain
.com 

Yes 

30 More than Maximum limit of e-mail id Safdjgsajgdjagsjdgjasgdjgsajgjgasdgj23424234hkjhds
fkjhdfkj234kjhkjhjkhk342342dfgfdgfg34dg345@do
main.com 

No 

31 No data No data Yes 

32 Use of space bar Use of space bar No 
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    Abstract- In industrial applications, when considering the 
performance of Computer Numerical Control (CNC) machines, it 
is worthy to note that the dimensional accuracies as well as 
surface finishes of parts produced by the machine tool rely 
strongly on the accuracy of the motion that each axis of the 
machine.The overall accuracy of the CNC machine tool is 
determined by the mechanical characteristics of the machine as 
well as the characteristics of the control system driving the 
individual tool. To maintain the quality of the finished product, it 
is necessary to optimise and sustain the level of accuracy of the 
machine tools so that defective parts can be prevented in 
manufacturing. A CNC Machine is programmed to travel along a 
predetermined path, and any deviation from the programmed 
path would constitute an error. The purpose of this project is to 
design a three-term (Proportional, Integral, and Derivative) 
digital controller to optimally improve the movement and 
accuracy of the control valve in anelectro-hydraulic servo-valve 
control system used in a numerical machine tool control and to 
accurately position the machine tool in the desired location on 
the workpiece. The three-term controller  is designed to  improve 
the phase margin lower than 0.498o degree, less than 5 percent 
overshoot  , a settling time below 0.0141 seconds and a rise time 
less than 5 seconds when subject to a unit step input, which 
reduces the damping ratio below 0.182. 
 
    Index Terms- Computer Numerical Control, PID Controller, 
hydraulic servo-valve control system, position a machine tool. 
 

I. INTRODUCTION 
achining is basically removal of material, most often 
metal, from the workpiece, using one or more cutting tools 

to achieve the desired dimensions. There are different machining 
processes, such as, turning, milling, boring etc [6]. Normally, 
machining process is based on the relative motion between the 
workpiece and the tool. Generally, one of the two rotates at 
designated and generally high speed, causing the shearing of 
material (known as chips), from the workpiece [6]. In most 
modern industries, the performance of machines is determined by 
a Computer numerical control (CNC).  
Computer numerical control could be defined as one in which the 
functions and motions of a machine tool are controlled by means 
of a prepared program containing coded alphanumeric data. CNC 
can control the motions of the workpiece or tool, the input 
parameters such as feed, depth of cut, speed, and the functions 
such as turning spindle on/off, turning coolant on/off [5].  

A CNC machine is programmed to travel along a predetermined 
path, and any deviation of the actual path as compared to the 
programmed leads inaccuracies and errors. The basic function of 
a CNC machine is to provide automatic and precise motion 
control to its elements such work table, tool spindle etc [2]. 
Machine tools controlled by CNC are expected to perform within 
the specified limits of accuracy, especially for high precision 
operations[3]. If the two axes of a CNC machine are not 
perpendicular to one another, an oval path will result. In addition 
backlash in lead screws, axis straightness, pitch and yaw errors 
can all affect the accuracy of a machine tool[3]. Some CNC 
machines make use of servomechanism to achieve optimum 
performance.   
A servo or a servomechanism is a control system which measures 
its own output and forces the output to quickly and accurately 
following a command signal. In this way, the effect of anomalies 
in the control device itself and in the load can be minimized as 
well as the influence of external disturbances[4]. The operation 
of an electro-hydraulic motion controller circuit is shown in 
figure 1.0a 
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Figure 1.0a The electro-hydraulic CNC motion controller circuit 
  
The essence of the electro-hydraulic motion controller circuit in 
figure 1.0a is to monitor the pressure in the Hydraulic Servo 
Valve [2]. A basic servo valve is one in which the control flow at 
constant load is proportional to the electrical input current. Flow 
from these servo valves will be influenced in varying degrees by 
changing load pressures [4]. Position control is used in this 
design to put the actuator in approximately the right position for 
applying a controlled amount of force. The electronic motion 
controller can be easily programmed into a PLC (using sequential 
or ladder logic) and can smoothly transition between controlling 
both pressure and position, depending on the control algorithm 

M 
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specified [2]. The motion controller in Figure 1a drives the 
hydraulic cylinder by sending analog signals to the proportional 
or servo-valve. The servo-valve is of high quality and is capable 
of making precise adjustments (sinusoidal or other waveforms) to 
pressure for controlling the cylinder’s force or position. The 
accumulator stores hydraulic pressure to dampen pulses 
generated by the motor and also to ensure that consistent system 
supply pressure is available to operate the servo-valve during 
machine tool operation [4]. 

 
Figure 1.0b: Simplified diagram of the servo valve position control 

Figure 1b is a simplified block diagram of the electro-hydraulic 
CNC motion controller circuit. The input command is a motion 
displacement which in turn moves the control valve spool 
resulting in the valve allowing hydraulic fluid flow into the 
actuator. 
This research work focuses on the design of a digital controller 
that will significantly improve the operation or performance of 
the control valve and the accuracy in positioning a machine tool 
on a workpiece. 
      

II. HYDRAULIC MACHINE TOOL POSITIONING SERVO 
TRANSFER FUNCTION. 

In this design, a position servo which is made up of valve 
controlled cylinder in a constant pressure system will be used. 
The servo valve operating the machine tool is a 4-port valve with 
negligible dynamics and the cylinder is symmetric shown in 
figure 2.0. 
In figure 2.0, the actuator or load position is measured by a 
position transducer, which converts the displacement of the piton 
Xp and produces an electric signal output (in volts) Uf. The 
piston position feedback gain factor, Kf is factored into the 
output signal. The servo amplifier compares the command signal 
Uc (in volts) with the feedback signal Uf and generate an error 
signal.  

 
Figure 4.0: Schematic diagram of a complete position servo 
 
The error generated by the servo difference amplifier signal is 
then combined with the gain factor Ksa to produce the output 
current signal i. 

The amplifier signal is used to control the servo valve. The 
displacement of the servo valve Xv is a function of the output 
current signal, and determines the flow (qL1, qL2) of hydraulic 
fluid between the valve and the piton. The hydraulic pressure is 
supplied from a constant pressure source. The position servo 
carrying the machine tool is to be controlled by a computer 
control system and this design will be modeled with a series 
compensator to obtain the overall transfer function of the system, 
guided by the design specification.  
The design of hydraulic machine tool positioning servo is carried 
out with parameters obtained from the simulation of position 
servo with mechanical springs to derive a steady state loop gain 
Kv = 10, and an amplitude margin of about 6 dB [7]. Table 2.0 
below shows these parameter values that would be used in the 
design of the hydraulic servo position system: 

Table 2.0: Simulation parameters 
Parameter Description Value 
Ap Piston Area 2,5·10-3 m2 
βe effective bulk modulus 1,0X109 Pa 
Bp viscous friction coeff. 

(cylinder) 
0 

Kce flow/pressure-coefficient of the 
valve and cylinder 

1,0X10-11 
m5/Ns 

Kqi Internal flow gain (servo valve) 0,02 m3/As 
Ksa Servo amplifier gain 0,05 A/V 
Vt Total volume of cylinder 1,0·10-3 m3 
K1 = KL Spring constant 5,0·107 N/m 
Kf position feedback gain 25 V/m 
Mt Mass of piston and rod 1500 kg 

Using the parameters described above, we proceed to obtain the 
Open-loop transfer function of the hydraulic system, Au using 
equation 1.5 where: 

 
But the hydraulic eigen frequency, ωh (rad/s) is given as: 

 
Using parameters obtained from table 2.0: Vt=0.001m3; 
Mp=Mt=1500kg; βe=1.0 X 109N/m2; Ap=2.5 X 10-3m2 

Therefore, 

 

ωh =129rad/s and ωh
2 =16.67X103rad/s 

 
 
 
Also, the hydraulic damping factor is given as: 

 

1.0 

1.2 
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 Using the Parameters obtained from table 2.0 are: 
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The hydraulic loop gain, kv is calculated using equation 1.4: 
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table, and we have: 
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Then the open loop hydraulic system transfer function can now 
be calculated using equation 1.0: 
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The block diagram model of the controller and the hydraulic 
system is shown in Figure 3.0 
 
    
 
 
 
 
 
 
 
Figure 3.0: Block diagram model for the system design. 
 
We have obtained the transfer function for the hydraulic part of 
the system in the s-domain. We will proceed next to design the 
complete motion controller. 
 
III.  DESIGN SPECIFICATION 

a) Less than 5% overshoot to a unit step input. 
b) Phase margin is 0.498o degree. 
c) Settling time less than 0.2 seconds to a unit step input. 
d) A damping  ratio of 0.182. 
e) Rise time of less than 5 seconds for a unit step input 

 
IV.  THE PID CONTROLLER TRANSFER FUNCTION. 
The design of the control system would require the use of the 
three-term controller or Proportional, Integral, and Derivative 
(PID). Equation 1.6 is the transfer function of the PID controller. 

s
KsKsK

sKs
KK IPD

D
I

P

++
=++

2  

where Kp is the proportional gain, Ki  is the integral gain, and Kd 
is the derivative gain. From figure 3.0, the error e is the tracking 
error or the difference between the desired reference value 
(∆Xpref) and the actual 
 
V.  THE RESPONSE OF THE SYSTEM TO PID 
CONTROLLER. 
The various step responses to the PID controller resulting from 
the simulation of the system with equation 1.5 using MATLAB 
2014 /Simulink is given as follows:  

A. Initial Open-Loop Step Response 
   

 
Figure 5.0: Initial Open-Loop Step Response of the System. 
 
 In the open-loop step response is in figure 4.0, the gain of the 
system transfer function is infinite, so 15000 is the final value of 
the output for a unit step input. This corresponds to an infinite 
steady-state error which is indeed too large. This response will 
not be adequate as it does not concur with our design objectives. 
Therefore, we need to add some sort of controller or compensator 
to improve on the system performance. 
 
 
B. Step Response for System with PID Controller 

  The PID controller is introduced into the system and it is tuned 
to with MATLAB 2014 /Simulink to obtain the following values 
of controller gain: KP = 9.31; KD = 245.8878; KI =23.52. From 
figure 5.0, the step response has a rise time of 0.0080 seconds, 
settling time of 0.0141 seconds and a peak time of 0.0772. These 
meet the design specification state in section III. 
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Figure 6.0: Step Response of the System with PID Controller. 
 
 
C. Step Response for System with PID Controller 
 

 
Figure 6.0: Bode Plot of the System with PID Controller. 
 
As shown by the Bode Plot in figure 6.0, the gain margin, Gm is 
1.2749dB, phase margin, Pm is 0.498o and the minimum 
damping ratio obtained is 0.182. Considering the results achieved 
so far, the stability and performance of the machine tool has been 
improved by the addition of PID controller. Therefore, the 
suitable PID controller in s-domain is given as: 
 
 

s
s

Gc 8878.24552.23
31.9 ++=

 

 

VI. CONCLUSION 
In this research, different linear controllers (proportional, 
integral, and derivative - PID) have been applied to the electro-
hydraulic system controller transfer function to determine the 
performance of the system as the control parameters are fine-
tuned to achieve the design specification. Introduction of the 
derivative controller dramatically improved performance by 
reducing both the rise time and settling time to within 
specification, but the outstanding steady state error was a 
concern. The PID-controller with closed loop feedback provided 
the best response and also proved to be very effective in the 
frequency domain when the Bode plot of the final controller gave 
a phase margin and damping ratio within specification. 
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Abstract- Wireless sensor networks are the widely used networks 
in case of research and persuasive computing. These networks 
consist of number of sensor nodes which collect data and send it 
to the data aggregator for further processing. The use of low 
powered and energy efficient devices for the collection of data is 
one of the requirements of these networks and thus energy 
management becomes an important part of them. One of the 
major issues related to security which is faced by these networks 
is that of vampire attacks. These attacks are launched by the 
adversaries in order to drain the energy from the network so as to 
create denial of services and abruption. This paper focuses on 
vampire attacks, their effects on wires less sensor networks and 
finally also discusses about the modified clean state sensor 
network routing protocol which is one of the promising work to 
resist and protect again the vampire attacks. 
 
Index Terms- Vampire Attacks, Denial of Service, Wireless 
adhoc networks. 
 
General Terms - Network Security 
 

I. INTRODUCTION 
ampire attacks are widely spreading attacks in the area of 
wireless adhoc networks which focus on depletion of 

resources specially the power of the network.  Also these attacks 
are not protocol specific and hence many of the protocols can be 
easily attacked by them. This paper studies the effect of the 
vampire attacks on different protocols and also investigates about 
the different measures that can be adopted to reduce their effect.  
 

II. BACKGROUND 
      A wireless sensor network is built up of nodes where each 
node is connected to one or more sensors. One of the 
requirements of the wireless adhoc network is that of low energy 
use. The reason behind this is that the sensors may be placed in 
remote area and service of node may not be possible. Hence life 
time of the node is determined by battery life of the node. Energy 
being a crucial part of the wireless adhoc networks, the vampire 
attacks focus on draining of the same from the networks so as to 
initiate and increase the denial of service attacks.  Many 
protocols like link state, distance vector, source routing, 
geographical and beacon are affected by the vampire attacks.  
The paper focuses on study of type of attacks and 
countermeasures for preventing them. It also discusses about the 
clean state sensor networking protocol which is found to give a 
better protection against the vampire attacks. 
 

III. ISSUES 
      Wireless adhoc networks or wireless sensor networks are the 
networks consisting of low power, small size devices called as 
nodes which can sense the environment and collect data and then 
this data can be communicated using wireless links. These types 
of networks are widely used in applications like space research, 
military, civilian and scientific researches. In such applications, 
the life of network plays a crucial role. This life of the network 
can be exhausted by vampire attacks. Vampire is a node that has 
been compromised in Wireless sensor network by an adversary. 
Through this node adversary can send protocol compliant 
messages to other nodes continuously and let them answer the 
messages so as to ensure that each node in the network looses 
energy faster (energy depletion) causing the failure of the whole 
network soon. Vasserman and Hopper explored resource 
depletion attacks in ad hoc sensor networks. They studied all 
routing protocols and found that vampire attacks can target any 
routing protocol. Vampire attack can also be described as the 
composition and transmission of a message that causes more 
energy to be consumed by the network than if an uncompromised 
node would have transmitted the same message. This effect is 
introduced by the adversary by changing the packet headers. 
 

IV. VULNERABILITIES 
      Vampire attacks are not protocol specific. They explore the 
vulnerabilities of the protocol and use them for starting the 
attack. Also they do not flood the networks and hence are 
difficult to prevent and detect. Their main aim is to transmit as 
fewer amounts of data as possible and retain most of the data and 
processing at the node so that its energy gets exhausted. Some of 
the vulnerabilities that are explored by these attacks are: 

• In case of source routing where the paths are already 
decided at the source, the adversary can create 
malicious packet source to describe paths that are longer 
than optimal so as to waste the energy at intermediate 
nodes who will forward the packets as mentioned in the 
source route. 

• In case of independent routing where every node takes 
the forwarding decision independently, the adversary 
can make use of directional antenna and wormhole 
attacks to deliver the packets to multiple remote 
network positions to force them to process the packet 
when in reality they should not even have received the 
packet. This increases the network wide energy 
consumption thus draining the life of network. 

• One more vulnerability that can be explored by the 
adversary is that instead of attacking in packet 

V 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 162

www.ijsrp.org



forwarding phase, it can also attack the route and 
topology discovery phases. If the discovery messages 
are flooded, then it can consume the energy at every 
node just at the cost of a single message. 

      Thus protection of wireless sensor networks from vampire 
attacks is one of the challenges being faced recently. 
 

V. ORGANIZATION OF THE PAPER 
      Section 1 gives an introduction to the concept of vampire 
attacks in wireless sensor networks.. Section 2 describes the 
protocols affected by vampire attacks. Section 3 focuses on the 
types of attacks. Section 4 briefly describes the modified clean 
state sensor network routing and finally the paper is concluded in 
Section 5. 
 

VI. TARGETED PROTOCOLS   
      This section discusses about the protocols that can be 
affected by the vampire attacks. There are basically two types of 
protocols used for routing purpose in wireless sensor networks 

• Stateful protocols: The stateful ad hoc routing protocols 
require node to maintain some routing information that 
is collected using the routing protocol (e.g., through 
route request propagation or by reversing paths taken by 
the query). Stateful routing protocols need the routing 
information maintained at each intermediate node 
through the data forwarding path. 

      Example: DSR (Dynamic state routing protocol), OLSR 
(Optimized Link State Routing Protocol), DSDV (Destination-
Sequenced Distance-Vector Routing) 

• Stateless Protocols: These kinds of protocols only track 
the position of their neighbors and select among them a 
neighbor that is likely to be closer to the destination. 
Stateful routing may not be efficient or even possible 
for very large networks with limited sensor node 
capabilities. Accordingly, stateless routing protocols 
which do not maintain per-route state have been 
proposed. They scale effectively in terms of routing 
overhead because the tracked routing information does 
not grow with the network size or the number of active 
sinks. 

      Example: Geographic forwarding protocols. 
      The protocols that are widely used in wireless sensor 
networks and which are found to be prone to vampire attacks are 
described below 

• DSR (Dynamic State Routing Protocol): It is a source 
routing protocol where the sender of the packet specifies 
the route that the packet should take through the 
network. It specifies either a partial or a complete route. 
It consists of two major phases of route discovery and 
route maintenance. When the source node wants to send 
a packet to a destination, it looks up its route cache to 
determine if it already contains a route to the 
destination. Each node maintains route caches 
containing the source routes that it is aware of. The 
node updates entries in the route cache as and when it 
learns about new routes. If the node finds that an 

unexpired route to the destination exists, then it uses this 
route to send the packet. On the other hand, if the node 
does not have such a route, then it initiates the route 
discovery process by broadcasting a route request 
packet throughout the network. The route request packet 
contains the address (usually the IP) of the source and 
the destination, and a unique identification number. 
Each intermediate node checks whether it knows of a 
route to the destination. If it does not, it appends its 
address to the route record of the packet and forwards 
the packet to its neighbors. To limit the number of route 
requests propagated, a node processes the route request 
packet only if it has not already seen the packet and it’s 
address is not present in the route record of the packet. 
A route reply is generated when either the destination or 
an intermediate node with current information about the 
destination receives the route request packet. A route 
request packet reaching such a node already contains, in 
its route record, the sequence of hops taken from the 
source to this node. As the route request packet 
propagates through the network, the route record is 
formed. 

• OLSR (Optimized Link State Routing Protocol): It is a 
proactive protocol designed for mobile adhoc networks. 
It performs hop by hop routing that is each node uses its 
most recent information to route a packet. It 
uses hello and topology control (TC) messages to 
discover and then disseminate link state information 
throughout the mobile ad hoc network. Individual nodes 
use this topology information to compute next hop 
destinations for all nodes in the network using shortest 
hop forwarding paths. 

• DSDV (Destination-Sequenced Distance-Vector 
Routing) Protocol: It is a table-driven routing scheme 
for ad hoc mobile networks based on the Bellman–Ford 
algorithm. It solves the routing loop problem. Each 
entry in the routing table contains a sequence number, 
the sequence numbers are generally even if a link is 
present; else, an odd number is used. The number is 
generated by the destination, and the emitter needs to 
send out the next update with this number. Routing 
information is distributed between nodes by sending full 
dumps infrequently and smaller incremental updates 
more frequently 

• GPSR (Greedy perimeter Stateless Routing) Protocol: is 
a responsive and efficient routing protocol for mobile, 
wireless networks. Unlike established routing 
algorithms before it, which use graph-theoretic notions 
of shortest paths and transitive reachability to find 
routes, GPSR exploits the correspondence 
between geographic position and connectivity in a 
wireless network, by using the positions of nodes to 
make packet forwarding decisions. GPSR uses greedy 
forwarding to forward packets to nodes that are always 
progressively closer to the destination. In regions of the 
network where such a greedy path does not exist 
(i.e., the only path requires that one move temporarily 
farther away from the destination), GPSR recovers by 
forwarding in perimeter mode, in which a packet 
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traverses successively closer faces of a planar subgraph 
of the full radio network connectivity graph, until 
reaching a node closer to the destination, where greedy 
forwarding resumes. 

• BVR (Beacon Vector Routing) Protocol: BVR defines a 
set of coordinates and a distance function to enable 
scalable greedy forwarding. These coordinates are 
defined in reference to a set of beacons which are a 
small set of randomly chosen nodes; using a fairly 
standard reverse path tree construction algorithm every 
node learns its distance, in hops, to each of the beacons. 
A node's coordinates is a vector of these distances. On 
the occasion that greedy routing with these coordinates 
fails, a correction mechanism is used that guarantees 
delivery 

 

VII. ATTACKS AND COUNTER MEASURES 
      This section discusses about the attacks and the counter 
measures taken by the algorithm to mitigate the attacks. 

• Carousal attack:  In this type of attack, an adversary 
sends a packet with route composed as a series of loops, 
such that the same node appears in the route many 
times. This increases the route length and thus the 
energy consumption. The position of adversary plays an 
important role in the success of this attack. In case of 
DSR, the carousel attack can be prevented entirely by 
having forwarding nodes check source routes for loops. 
While this adds extra forwarding logic and thus more 
overhead, the gain can be expected to be worthwhile in 
malicious environments. When a loop is detected, the 
source route could be corrected and the packet sent on, 
but one of the attractive features of source routing is that 
the route can itself be signed by the source. Therefore, it 
is better to simply drop the packet, especially 
considering that the sending node is likely malicious 
(honest nodes should not introduce loops). An alternate 
solution is to alter how intermediate nodes process the 
source route. To forward a message, a node must 
determine the next hop by locating itself in the source 
route. If a node searches for itself from the destination 
backward instead from the source forward, any loop that 
includes the current node will be automatically 
truncated (the last instance of the local node will be 
found in the source route rather than the first). No extra 
processing is required for this defense, since a node 
must perform this check anyway — we only alter the 
way the check is done. 

• Stretch attack: It is where a malicious node constructs 
artificially long source routes, causing packets to 
traverse a larger route than optimal number of nodes 
and draining extra energy. Like for example an honest 
node would select 4 nodes for transmission of packet 
whereas an adversary may select all the nodes for 
packet transmission thereby increasing the route length. 
The stretch attack is more challenging to prevent. Its 
success rests on the forwarding node not checking for 
optimality of the route. If we call the no-optimization 

case “strict” source routing, since the route is followed 
exactly as specified in the header, we can define loose 
source routing, where intermediate nodes may replace 
part or the entire route in the packet header if they know 
of a better route to the destination. This makes it 
necessary for nodes to discover and cache optimal 
routes to at least some fraction of other nodes, partially 
defeating the as-needed discovery advantage. Moreover, 
caching must be done carefully lest a maliciously 
suboptimal route be introduced. 

 
      Thus DSR is more prone to above mentioned attacks. 
      In case of stateful protocols, routes in link-state and distance-
vector networks are built dynamically from many independent 
forwarding decisions, so adversaries have limited power to affect 
packet forwarding, making these protocols immune to carousel 
and stretch attacks.  In fact, any time adversaries cannot specify 
the full path, the potential for Vampire attack is reduced. 
However, malicious nodes can still mis-forward packets, forcing 
packet forwarding by nodes that would not normally be along 
packet paths. Same scenario is prevalent in case of coordinate 
and beacon based protocols. Such attacks are described next. 
 

• Directional antenna attack: In a directional antenna 
adversaries can deposit a packet in arbitrary parts of the 
network, while also forwarding the packet locally. This 
consumes the energy of nodes that would not have had 
to process the original packet, with the expected 
additional honest energy expenditure of O(d), where d is 
the network diameter, making d /2 the expected length 
of the path to an arbitrary destination from the furthest 
point in the network. This attack can be considered a 
half-wormhole attack, since a directional antenna 
constitutes a private communication channel, but the 
node on the other end is not necessarily malicious. It 
can be performed more than once, depositing the packet 
at various distant points in the network, at the additional 
cost to the adversary for each use of the directional 
antenna. 

• Malicious discovery attack: It is also called as spurious 
route discovery. In most protocols, every node will 
forward route discovery packets (and sometimes route 
responses as well), meaning it is possible to initiate a 
flood by sending a single message. Systems that 
perform as-needed route discovery, such as AODV and 
DSR, are particularly vulnerable, since nodes may 
legitimately initiate discovery at any time, not just 
during a topology change. A malicious node has a 
number of ways to induce a perceived topology change: 
it may simply falsely claim that a link is down, or claim 
a new link to a non-existent node. However, nearby 
nodes might be able to monitor communication to detect 
link failure (using some kind of neighborhood update 
scheme). Still, short route failures can be safely ignored 
in networks of sufficient density. More serious attacks 
become possible when nodes claim that a long distance 
route has changed. This attack is trivial in open 
networks with unauthenticated routes, since a single 
node can emulate multiple nodes in neighbor 
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relationships or falsely claim nodes as neighbors. Here, 
two cooperating adversaries communicating through a 
wormhole can repeatedly announce and withdraw routes 
that use this wormhole, causing a theoretical energy 
usage increase of a factor of O(N) per packet. Adding 
more malicious nodes to the mix increases the number 
of possible route announce/withdrawal pairs. 

 
      To handle the above problems, one of the recently proposed 
solutions is that of clean state sensor network routing. 
 

VIII. CLEAN STATE SENSOR NETWORK ROUTING 
      This section discusses about the modified clean state sensor 
network routing protocol described by Vasserman et.al. 
Steps of working are as follows: 

1. Topology Discovery Phase:  It is repeated on a fixed 
schedule to ensure that topology information stays 
current. Discovery deterministically organizes nodes 
into a tree that will later be used as an addressing 
scheme. When discovery begins, each node has a 
limited view of the network — the node knows only 
itself. Nodes discover their neighbors using local 
broadcast, and form ever-expanding “neighborhoods,” 
stopping when the entire network is a single group. 
Throughout this process, nodes build a tree of neighbor 
relationships and group membership that will later be 
used for addressing and routing. At the end of 
discovery, each node should compute the same address 
tree as other nodes. All leaf nodes in the tree are 
physical nodes in the network, and their virtual 
addresses correspond to their position in the tree. All 
nodes learn each others’ virtual addresses and 
cryptographic keys. The final address tree is verifiable 
after network convergence, and all forwarding decisions 
can be independently verified. Furthermore, assuming 
each legitimate network node has a unique certificate of 
membership (assigned before network deployment), 
nodes who attempt to join multiple groups, produce 
clones of themselves in multiple locations, or otherwise 
cheat during discovery can be identified and evicted. 

2. Topology Discovery: Discovery begins with a time-
limited period during which every node must announce 
its presence by broadcasting a certificate of identity, 
including its public key (from now on referred to as 
node ID), signed by a trusted offline authority. Each 
node starts as its own group of size one, with a virtual 
address 0. Nodes who over hear presence broadcasts 
form groups with their neighbors. When two individual 
nodes (each with an initial address 0) form a group of 
size two, one of them takes the address 0, and the other 
becomes 1. Groups merge preferentially with the 
smallest neighboring group, which may be a single 
node. We may think of groups acting as individual 
nodes, with decisions made using secure multiparty 
computation. Like individual nodes, each group will 
initially choose a group address 0, and will choose 0 or 
1 when merging with another group. Each group 
member prepends the group address to their own 

address, e.g. node 0 in group 0 becomes 0.0, and node 0 
in group 1 becomes 1.0, and so on. Each time two 
groups merge, the address of each node is lengthened by 
one bit. Implicitly, this forms a binary tree of all 
addresses in the network, with node addresses as leaved. 
Note that this tree is not a virtual coordinate system, as 
the only information coded by the tree are neighbor 
relationships among nodes. Nodes will request to join 
with the smallest group in their vicinity, with ties 
broken by group IDs, which are computed cooperatively 
by the entire group as a deterministic function of 
individual member IDs. When larger groups merge, 
they both broadcast their group IDs (and the IDs of all 
group members) to each other, and proceed with a 
merge protocol identical to the two-node case. Groups 
that have grown large enough that some members are 
not within radio range of other groups will communicate 
through “gateway nodes,” which are within range of 
both groups. Each node stores the identity of one or 
more nodes through which it heard an announcement 
that another group exists. That node may have itself 
heard the information second-hand, so every node 
within a group will end up with a next-hop path to every 
other group, as in distance-vector. Topology discovery 
proceeds in this manner until all network nodes are 
members of a single group. By the end of topology 
discovery, each node learns every other node’s virtual 
address, public key, and certificate, since every group 
members knows the identities of all other group 
members and the network converges to a single group  

 
      Packet Forwarding Phase: During the forwarding phase, all 
decisions are made independently by each node. When receiving 
a packet, a node determines the next hop by finding the most 
significant bit of its address that differs from the message 
originator’s address. Thus every forwarding event (except when 
a packet is moving within a group in order to reach a gateway 
node to proceed to the next group) shortens the logical distance 
to the destination, since node addresses should be strictly closer 
to the destination. To resist against the vampire attacks this phase 
plays an important role. The property of no-backtracking must be 
preserved in order to resist the vampire attacks. This property of 
No-backtracking is satisfied if every packet p traverses the same 
number of hops whether or not an adversary is present in the 
network. Thus it focuses on not allowing the packet to deviate 
from its destination too much. To preserve no-backtracking, a 
verifiable path history is added to every PLGP packet, similar to 
route authentications and path-vector signatures. This packet 
history is used together with PLGP’s tree routing structure so that 
every node can securely verify progress, preventing any 
significant adversarial influence on the path taken by any packet 
which traverses at least one honest node. Whenever node n 
forwards packet p, it this by attaching a non-replayable 
attestation (signature). These signatures form a chain attached to 
every packet, allowing any node receiving it to validate its path. 
Every forwarding node verifies the attestation chain to ensure 
that the packet has never travelled away from its destination in 
the logical address space. This keeps the adversaries away from 
packet spoofing. Also as all messages are signed by their 
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originator, messages from honest nodes cannot be arbitrarily 
modified by malicious nodes wishing to remain undetected. 
Rather, the adversary can only alter packet fields that are 
changed en route (and so are not authenticated), so only the route 
attestation field can be altered, shortened, or removed entirely. 
To prevent truncation, which would allow Vampires to hide the 
fact that they are moving a packet away from its destination, one-
way signature chain construction  is used, which allow nodes to 
add links to an existing signature chain, but not remove links, 
making attestations append-only.  
      Thus the protocol provably bounds the ratio of energy used in 
the adversarial scenario to that used with only honest nodes to 1, 
and thus resists Vampire attacks. This is achieved because packet 
progress is securely verifiable. 
 

IX. CONCLUSION 
      In this paper we discuss about the wireless sensor networks 
and the vulnerabilities present in them.  We also discussed about 
the vampire attacks and their types. We then investigated the 
different protocols that are used in the wireless sensor networks 
and how they get affected by the vampire attacks. Also it was 
studied that out of the solutions available in the literature, a 
modified version of clean state secure network routing protocol 
is available which employs an effective packet forwarding 
strategy so as to keep the adversaries away from draining the 
energy of the network. 
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Abstract- In order to ensure drinking water supply to the inhabitants of Jahjouka village located in the central north of Morocco, a 
geophysical Geo-electric study has been performed in order to evaluate the water potential of the land in question. The area being 
studied has from the top up to 20m depth a clay-marl formation containing large blocks of sandstone rocks. This very permeable 
formation cannot be linked to the characteristic clay formation of the geological unity of Tangier. The main reservoir has a capacity of 
approximately 50m before turning to true clay of external Tangier. It is at this horizon where the water has been located, trapped and 
stored. 
 
Index Terms- Geophysical, Geo-electric, Hydrogeological, Jahjouka, Resistivity. 
 

I. INTRODUCTION 
1. Geographical, geological and hydrogeological context of the study area 

Our study area is located in the village called Jahjouka. The latter is accessible by the national road of Ksar el Kebir through Tataft 
towards the Chefchaouen city.  
Between the main entrance of the village at 200m above sea level and the great mountain peaks rising altitudes of around 500 m, the 
village of Jahjouka is perched at an average altitude of about 300m. 
From geological point of view, and in the absence of a published geological map, information collected in the field show the following 
characteristics: 
On the path from the main road to the village, we notice the presence of a clay- schist series, topped by a series of sandstone levels 
intercalated in clay and marl before moving on to a powerful formation consisting of sandstone layers that cap peaks. This layers 
succession recalls the geological structural unit of the Numidien Post Nappe with its sandstone character; based, following an 
abnormal contact, on the Structural Unit of External Tangier with a clayey nature. 
If Numidian sandstones are considered good potential groundwater reservoirs, the clay- schist series of the unity of external Tangier 
has no water potential and is forming instead a screen and a sub-horizontal impermeable horizon preventing any infiltrations in the 
bedrock. 
Since the village Jahjouka is at an altitude of 300m, and the true clay of the structural unit of External Tangier crop out at around 
250m, so we have a thickness of 50m (value derived from cartographic equidistance mentioned on the extract of the topographic map 
of Sebt El Kolla) of favorable ground for the hydrogeological study. So this zone must be scanned to identify the nature of soil and 
subsoil in the studied field. 
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2. Study objective : 
This study aims at evaluating water potential of the land in question. In order to optimize groundwater searching we attempts to: 
On the one hand to identify the nature of the soil and subsoil and also to detect any faults or fractures that may correspond to the main 
drains. Knowing that Numidian sandstones are not a generalized aquifers but water that may be therein is localized in these drains. 

 
Figure 1: Geographical location of the studied area 

II. MATERIALS AND METHODS: 
Electrical prospecting is one of the oldest geophysical prospecting methods. Its implementation is relatively simple. We inject Direct 
Current (Often slots) using two injection electrodes and we measure the resulting potential difference using two measuring electrodes 
(Figure.2) which depends on the electrical resistance of the subsoil.  

 
Figure2: Device installation and the principle of operation of the geoelectric method 

 
 
During our campaign a Geotrade resistivimeter and its accessories has been used. 
To meet the above objectives we proceeded as follows: Along the track between the two sites in this study we have performed: 

 A Schlumberger electrical survey to study the nature of soil to a maximum depth. 
The electrical survey was conducted according to the following characteristics; ABmax = 200m along the south-west --- North-east 
direction. 

 Four Electric profiles to look for possible wetlands according to the following characteristics: 
 Profile 1; AB = 40m; MN = 8m Azimuth SW NE 
 Profile 2; AB = 120m; MN = 20m; Azimuth SW NE. 
 Profile 3; AB = 40m; MN = 8m; Azimuth SE NW. 
 Profile 4; AB = 60m; MN = 8m; Azimuth SE NW. 

For all profiles spacing was set at 5m. 
 
 
 
 
 
 
 
 
 
 

Morocco 

Spain 
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III. RESULTS AND DISCUSSION: 
1. Electrical survey : 

After data capture and processing, the result of the electrical survey is shown on the table below: 

Table 1: Electrical survey results 
N° station MN/2 AB/2 K Delta V I Resistivity 

1 0,3 3 46,65 1,36 10,02 6,36 
2 0,3 4 83,3 0,56 7,61 6,57 
3 0,3 6 188 0,6 33,9 3,37 
4 0,3 8 334,63 0,21 35,65 2,30 
5 1 6 54,97 4,84 72,73 3,63 
6 1 8 98,96 1,43 37,78 3,76 
7 1 10 155,5 0,95 36,02 3,92 
8 1 12 224,64 1,24 77,96 3,59 
9 1 16 400,55 0,88 106,19 3,34 

10 1 20 626,74 0,33 39,42 5,35 
11 4 16 94,24 4,43 102,19 4,08 
12 4 20 150,79 0,65 22,03 4,45 
13 4 30 347 0,77 59,21 5,02 
14 4 40 622 0,35 23,52 7,08 
15 4 60 1407 0,3 101,62 4,16 
16 4 80 2507 0,2 127,08 3 
17 10 60 550 1,2 70,89 3,2 
18 10 80 990 0,9 36,5 4,01 
19 10 100 1555 4,3 70,5 3,52 

The comparison of the resistivity obtained throughout this electric survey indicates values varied between 4 and 7 ohm.m/ S. These 
values are characteristic of the clay-marl soil and subsoil in which large boulders are packed, as it can be assumed through direct field 
observation. This formation is homogeneous, at least, to 20m depth. 

2. Electrical profiles : 
After data capture and processing, results are plotted on resistivity graphs (Ω.m / S) according to the measurements stations (spread 
over 5m). 

 
Figure3: Electrical profile 1 
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Figure 4: Electrical profile2 

The two electrical profiles 1 and 2 (see profile above) made according to the South west-- North East direction allow investigation to 
20m and 10m depth respectively. They show two negative anomalies (at stations 1 and 14) where the resistivity values are low. This 
result is corroborated by the two profiles and interpreted as wetlands compared to the rest of the land. 

Profiles 3 and 4 (see profile below) are made according to the South East - North West direction, perpendicular to the preceding 
profiles, to test the lateral equivalent of the previous anomalies. 

.  
Figure 5: Electrical profile 3 

 

 
Figure 6: Electrical profile 4 
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These electrical profiles allow an investigation to10mdepth. They also confirm the existence of a negative anomaly clearly visible at 
stations1of the two profiles. 

Based on this information, the scanned area has 2 anomalies characterized by resistivity falls which are interpreted as wetlands. 

IV. GENERAL CONCLUSION AND RECOMMENDATION 
After this study and following the application of geo-electric prospecting it’s concluded that: 
 
 The studied land has from its surface up to 20 m depth a clayey marl formation containing large blocks of sandstone rocks. 

This very permeable formation cannot be linked to the characteristic clay formation of the Tangier unity. 
 
 Even if the formation; in the indicated wetlands; is potentially favorable to trap groundwater, it remains very limited as a 

potential producer. It cannot meet the needs during summer periods. 
 
 The potential reservoir has a capacity of approximately 50m before turning to free clays of external Tangier. It’s at this 

horizon where groundwater was trapped and stored. 
 
 Wells location is dictated by the position of the identified anomalies on the electrical profiles which corresponds to the water 

circulation areas; It is at these levels where best water flows can be found. 
 

 
Figure 7: Synoptic scheme of the studied area 

 
 Given the importance of this geological formation powers and the existence of large rocks blocks in this area, it is advisable 

to use the drilling machine or probe. 
 
RISKS: 
 The handmade (artisanal) well will not touch the potential horizon as is still far from 30 meters (See scheme below) 
 Large rocks blocks can be encountered during the digging process. When this happens, we call on other stakeholders; 

technician, jackhammer and a compressor 
 Unless meet a good flow, the artisanal well may not meet the need during the summer period. 
 It is imperative to pay for a digging risk insurance to cover workers and avoid any nasty surprise. 
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Figure 8: Comparison between two groundwater exploitation methods 
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Abstract- In Mekong Delta, viral infection, including white 
spot syndrome virus (WSSV), monodon baculovirus (MBV), 
heptopancreatic parvovirus (HPV), infectious hypodermal and 
hematopoietic necrosis virus (IHHNV) and gill-associated 
nidovirus (GAV) frequently infect cultured shrimp starting at the 
postlarvae stage. These viral infections cause high mortality of 
shrimp and affect the farmer’s income. Previous studies mainly 
focused on the detection, transmission and genetic variation of 
the pathogens, but few studied the correlation between disease 
occurrence and other factors, including pond conditions, culture 
technique and management. Three studies analysed the 
association of culture factors with the WSSV disease incidence 
determining risk and potential protective factors in freshwater 
rice-shrimp systems, and brackish water polyculture and 
monoculture of black tiger shrimp (Penaeus monodon). Studies 
on the risk and protective factors in the odd of viral diseases in 
rice-shrimp rotation were lacking, while in 2011 the Early 
Mortality Syndrome (EMS)/Acute Hepatopancreatic Necrosis 
Syndrome (AHPNS) caused the great losses of cultured shrimp 
in Mekong Delta. This study was carried out to describe the 
culture status of shrimp in Mekong Delta and to identify the risk 
and/or protective factors that related to disease incidences in 
black tiger shrimp cultured in 2011. Through interviews, 58 
variables collected from 191 farmers (64: rice-shrimp rotation 
and 127: intensive system) in Soc Trang and Bac Lieu Provinces, 
Viet Nam. The data were analysed in two steps of variable 
reduction to increase model stability and binary logistic 
regression to identify the risk and/or protective factors. The 
results showed that the risk factors were pond size (entire dataset, 
rice-shrimp rotation and intensive culture), settling pond (entire 
dataset), period of pond dry (entire dataset), stocking density first 
(rice-shrimp rotation), and stocking density second (rice-shrimp 
rotation). The potential protective factors were the mode of water 
intake (entire dataset), water level (entire dataset and rice-shrimp 
rotation), water quality parameters before stocking (entire 
dataset), and fry test (rice-shrimp rotation). 
 
Keywords: Penaeus monodon, virus diseases, protective factors, 
risk factors 

I. INTRODUCTION 
lack tiger shrimp, Penaeus monodon, was the main cultured 
species in Asian countries, contributing to more than 90% of 

black tiger shrimp production in the world. The intensification 
and global market integration brought both higher productivity 
and disease problems to the culture industry (Bondad-Reantaso et 
al., 2005). Previous studies have studied various facets involved 
in black tiger shrimp such as biological and physiological 
characteristics (Babu et al., 2001; Castillo et al., 2003; Teikwa 
and Mgaya, 2003; Tu et al., 2006), nutrient and nutrition 
requirement (Liao and Liu, 1989; Shiao and Cho, 2002; Chen, 
1998; Coman et al., 2011), culture and management technique 
(FAO, 2007), pathogens and immune responses (Cowley et al., 
2000; Hettiarachchi et al., 2005; Mohan et al., 2008; Oanh et al., 
2008; Sharma et al., 2010) and social economy (Be et al., 2003; 
Brennan, 2003; Son et al., 2011). The diseases and mortality in 
shrimps are caused by bacteria (Hettiarachchi et al., 2005; Oanh 
et al., 2008), parasites (Chakraborti and Bandyopadhyay, 2010; 
Chakraborti and Bandyapadhyay, 2011), fungi (Khoa et al., 2004) 
or virus (Chayaburakul et al., 2004). Viruses were considered to 
be the most serious pathogen in tiger shrimp because of the large 
mortality and the hard to perceive exterior or histological signs 
(Ambipillai et al., 2003; Flegel et al., 2004). White spot 
syndrome virus (WSSV), monodon baculovirus (MBV), 
heptopancreatic parvovirus (HPV), infectious hypodermal and 
hematopoietic necrosis virus (IHHNV), gill-associated nidovirus 
(GAV), and recently the acute hepatopancreatic necrosis 
syndrome (AHPNS) have affected the production of cultured 
shrimp (Cowley et al., 2000; Cowley et al., 2002; Chayaburakul 
et al., 2004; Turnbull et al., 2005; Mohan et al., 2008).  

In the Mekong Delta, the WSSV, MBV, YHV and GAV 
frequently infect to both cultured shrimp and post-larvae (Oanh 
and Phuong, 2005; and Oanh et al., 2008). The virus occurrence 
in shrimp farming leads to high mortality and economic losses 
(Son et al., 2011). Previously, studies mainly focussed on the 
virus detection, transmission and genetic variation studies (e.g. 
Peng et al., 1998; Corsin et al., 2001; Sritunyalucksana et al., 
2001; Dieu et al., 2004; Tien et al., 2008; Hoa et al., 2011). 
However, few studies have reported on the relationship between 
disease occurrence and other factors, including pond conditions, 
culture technique and management (Hettiarachchi et al. 1999; 
Corsin et al., 2001; Tendencia et al., 2011). These authors 
determined risk and potentially protective factors in freshwater 
rice-shrimp systems, brackish water polyculture and intensive 
monoculture of Penaeus shrimp. However, an effort on 
identification of the risk and protective factors that related to the 
odd of virus diseases in black tiger shrimp cultured in rice-
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shrimp rotation were lacking, while in 2011 the early mortality 
syndrome, i.e. AHPNS increased the losses of shrimp cultured in 
Mekong Delta. The present study was carried out to describe the 
status of shrimp cultured in two provinces of the Mekong Delta 
and to identify the risk factors as well as the potential protective 
factors associated with disease incidences in black tiger shrimp 
cultured in 2011. 

II. MATERIALS AND METHODS 

A. Sampling and data collection 
This study was performed in Soc Trang and Bac Lieu 

provinces (Viet Nam) from February to July 2011. A total of 191 
black tiger shrimp farming households were interviewed, among 
whom 64 were in rice-shrimp rotation and 127 in intensive 
system. The interviewed households were listed as having 
experienced heavy mortality by the local governmental officers 
and local cooperative staff. The main data of disease occurrence 
and system production were collected on-farm with a structured 
questionnaire addressing farm owners, managers or technicians. 
The questionnaire was pretested with 10 extraneous farmers and 
then revised based on the feedback. The questionnaire addressed 
9 classes of variables including site description, period of culture, 
pond preparation, water management, fry quality, culture 
method, feeds and other inputs, diseases and biosecurity 
measure. 

B. Statistical analysis 
The data were analysed following the method described by 

Tendencia et al. (2011). A total of 58 factor variables were 
binary. Data analysis was carried out in two steps with SPSS.17: 
variable reduction to increase model stability followed by binary 
logistic regression. The occurrence of virus disease was used as 
the dependent variable. The variables were analysed for the 
entire dataset and for the two subsets of rice-shrimp rotation and 
intensive culture. 

C. Variable reduction 
Spearman’s rho correlation analysis was applied to identify 

relationships of all variables with disease incidence. Variables 
with non-significant (P>0.1) univariate slope parameter were not 
used in the next to increase model stability. The remaining 
variables were used in the binary logistic regression. 

D. Binary logistic regression 
Binary logistic regression’s backward stepwise method was 

applied to determine the predictors that relate to the disease 
occurrence, i.e. mortality. The backward stepwise logistic 
regression achieves step by step statistical fit of the model with 
the smallest possible log-likelihood ratio. The negative log-
likelihood ratio characterises the relationship between the 
dependent and independent variables and the R2 value describes 
the strength of the relationship between the variables. The 
classification ratio (CR) represents the percentage correctly 
classified cases, either 0 or 1, by the model. For each step, the 
software indicates the model fit. The model with the best 
combination of low negative log-likelihood value, R2 value close 
to one, and high CR was retained for each of the datasets. 

The multicollinearity diagnostics from the linear regression 
analysis was used to assess if the model parameters were biased. 

In case of multicollinearity, the procedure was repeated replacing 
a specific factor with a correlated independent factor of the same 
class to check the contribution to the explanation of the 
variability. 

III. RESULTS 

Status of shrimp farming in rice-shrimp rotation and intensive 
culture systems in 2011 
All rice-shrimp rotation systems were practised on land 

originally used for agriculture. The land where households 
practiced intensive system was originally used for agriculture 
(80%), mangrove (18%) or salt production (2.4%). The average 
farm area (including culture ponds and settling ponds) for rice-
shrimp rotation and intensive shrimp culture were 1.3±1.9 and 
2.9±5 ha, respectively. The settling ponds were used to settle the 
water before supplying to culture ponds. The proportion of 
households that confirmed to use a discharge water treatment 
pond was high: 100% and 95% in rice-shrimp rotation and 
intensive culture system, respectively. 

Pond preparation and water quality parameters tests were done 
before stocking in both systems. The majority of the farms used 
the same canal for supply and discharge of water: 64% and 78% 
in the rice-shrimp rotation and intensive shrimp system, 
respectively. In the rice-shrimp rotation system, most of the 
farms (94%) removed the rice straw before preparing the ponds. 
In intensive shrimp farms, the pond preparation methods were 
applied step-by-step subsequently: removing sludge, filtering 
supply water, observing water colour (i.e. estimating algal 
density) and applying bio-products to the ponds. More intensive 
farms (86%) purchased postlarvae (PL) from outside of the 
province, compared with the rice-shrimp rotation (59%); the 
values for using PLs tested for external pathogen infection were 
about identical: 88% and 59%, respectively. The PLs were 
stocked three times during the culture period in the rice-shrimp 
rotation system at the density of 14.2, 14.5, and 22.5 PL/m2; 
shrimp harvesting was done at outlet gate during each high tide. 
The intensive culture system was stocked three times a year at 
the density of 16, 14.7, and 12.9 PL/m2. 

Commercial pelleted feed was used in both cultured systems. 
Supplemental components such as biological products (100% 
and 87%), minerals (61% and 76%), nutrient utilization (21% 
and 45%), and antibiotics (16% and 32%) were added to the feed 
prior to or during the rice-shrimp rotation and intensive shrimp 
system, respectively. The rice-shrimp rotation farms did test 
water quality less frequently (40%) compared with the intensive 
farms (68%). In both culture systems, diseases caused by WSSV, 
soft shells, yellow head, hepatopancreas diseases were recorded 
during 2010 and 2011. 

The rice-shrimp rotation had lower average variable costs 
(43±29.6 million dong/ha/crop) than the intensive shrimp farms 
(166±166); the variation was large 2.5~150 and 4.2~800 million 
dong/ha/crop, respectively. The gross margins ranged from -125 
to 171.4 (average 0.3±51.1) and from -530 to 1,600 (average 
0.3±308.2) million dong/ha/crop for rice-shrimp rotation and 
intensive shrimp systems, respectively. 
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Variable reduction 
In the rice-shrimp rotation system, pond size, period of pond 

dry, daily recording, density at 2nd stocking, AHPNS and MBV 
free, other kind of nutrients, and AHPNS occurrence were 
positively associated with diseases occurrence, while significant 
negative coefficients were obtained for sludge removal, water 
level, alkalinity during culture, testing fry, volume water 
exchange, diseases occurrence, other farms nearby, crab fence, 
and having the same inlet and outlet. In the intensive culture 
systems, total land area, number of ponds, pond size, settling 
pond, pond rinsing, pH during culture, density 1st stocking, 
occurrence of AHPNS, and crab fence were positively associated 
with diseases, while significant negative coefficients were found 
for the correlation with province, original land use, month of 1st 
stocking, water purifying method, and period of water exchange. 
Though classed as significant the coefficient were low (<0.2) for 
screening (in intensive system), daily recording (in rice-shrimp 
rotation system), testing pH (in intensive system), density of 1st 
stocking (in intensive system), and having a crab fence (in 
intensive system) (Table 1). 

Binary logistic regression 
The unstandardized coefficient (ß) of the different variables 

retained in the univariate binary regression with disease 
occurrence is positive for pond size and the length of the pond 
dry period in the intensive shrimp system. In the rice-shrimp 
rotation system, positive ß values were found for pond size, and 
stocking density, but a negative one for water level. A positive 
value indicates a higher risk of virus disease outbreak, and 
conversely a negative value refers to a lower risk (Table 2). 

The overall CR was higher in the rice-shrimp rotation culture 
(90% on average), than in the intensive shrimp culture (66%) 
(Table 3). The CR for the aggregated datasets was intermediate, 
though including more and different variables (Table 2). No 
collinearities were observed between variables in none of the 
models in the analysis of the two dataset. 

IV. DISCUSSION 
Pond size was confirmed as a risk factor to the odd of disease 

outbreaks in both rice-shrimp rotation and intensive shrimp 
culture. This result confirms the findings for the WSSV 
incidence of black tiger shrimp cultured in monoculture system 
(Tendencia et al., 2011), but was not found earlier in rice-shrimp 
rotation (Corsin et al., 2001). The difference may be due to the 
other geographical environment or the deviating culture practices. 
The larger pond size probably constraints the management of 
water quality and shrimp health (Tendencia et al., 2011). 

Water level and volume of water exchange were protective 
factors, as shown by the high negative ß value, in the rice-shrimp 
rotation system. The high level of water in cultured ponds is 
considered to reduce the fluctuation of temperature at different 
time points in a day; a large fluctuation is a stress factor 
decreasing the response against disease agents in cultured shrimp 
(Tendencia and Verreth, 2011). Water exchange during the 
culture period plays an important role in removing feed residues 
and shrimp excreta. When not removed these materials increase 
the sludge accumulation at the bottom of the pond, which may 
stimulate the growth of pathogens. Most rice-shrimp rotation 
systems maintain a deep ditch around the central platform where 

the rice is planted. The water depth on the central platform may 
be limited by the height of dykes and water level in the supply 
canal.  

The period of pond drying was close to be a significant risk 
factor in the rice-shrimp rotation system. The longer is the period 
of pond drying, the higher the risk on disease outbreaks, which 
might be related to soil acidification. 

The low classification ratio of the model for the intensive 
shrimp culture confirms that the risk factors for disease 
occurrence are numerous. Indeed about 12 variables had a 
significant correlation with disease outbreaks. In the rice-shrimp 
rotation system, the testing of fry reduced the risk on disease 
occurrence, but this effect was not observed in the intensive 
shrimp farms. This indicates that most households in intensive 
shrimp systems purchased tested fry; this study confirms the 
interests of using tested fry (Flegel et al., 2004). However, 
healthy black tiger shrimp can be infected from other pathogen 
carriers (Lester and Paynter, 1989); therefore other management 
factors during culture period are also important. 

In agreement with previous studies, this study found that 
stocking density was a risk factor in the incidence of disease 
(Mohan et al., 2008; Giorgetti, 1989; Gunalan et al., 2010; 
Tendencia et al., 2011). However, Corsin et al. (2001) reported 
that stocking density was not a risk factor of WSSV-infected 
Penaeus shrimp. 

Settling ponds are supposed to play a role in biosecurity for 
aquaculture by reducing potential pathogens (bacteria, parasites, 
fungi and virus) and depositing organic matters or solids before 
supplying the water into culture ponds. In this study, the presence 
of settling ponds was positively related to disease occurrence in 
the intensive shrimp culture system, while the rice-shrimp 
rotation system comprised no settling pond. Tendencia et al. 
(2011) reported that settling ponds had a protective effect; 
however most of these ponds used water prepared through the 
‘green-water’ principle, controlling the microalgae in the water. 
Thus, a settling pond needs to be managed according to specific 
principles to reduce the risk of disease occurrence. 

In our study, daily recording was identified as a significant 
factor in the rice-shrimp rotation system only, which might again 
be due to the high frequency of daily recording at the intensive 
shrimp farms. Daily recording allows the managers to take 
adjusting measures timely. 

V. CONCLUSION 
This study provides information on the general status of black 

tiger shrimp cultured in Mekong Delta in the year 2011. The 
identified risk factors associated to the odd of virus diseases, 
included pond size, settling pond, length of pond drying, density 
at first stocking, and density at second stocking. The settling 
ponds were not managed according to the ‘green-water’ 
principle. The potential protective factors were water purifying 
method, water level, water quality parameters before stocking, 
and using tested fry. 
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Table 1: The average values of the variables and Spearman`s rho correlation coefficients (r) and significance level (P) of all 

variables with diseases occurrence. Values in bold were included in the univariate binary logistic analysis. 
 

Class Factor Rice-shrimp rotation culture (n=64) Intensive culture (n=127) 
R P r P 

Site 
description 

Province - - -0.20 0.02 
Original land - - -0.25 0.00 
Total land area 0.08 0.53 0.19 0.03 
Number of pond 0.15 0.24 0.15 0.09 
Pond size 0.30 0.01 0.23 0.01 
Settling pond - - 0.24 0.01 

Period Month of 1st stocking  -0.09 0.46 -0.16 0.08 
Month of 2nd stocking  -0.21 0.25 0.00 0.98 

Pond 
preparation 

Period of water settling - - 0.20 0.11 
Sludge removal -0.24 0.05 -0.02 0.85 
Pond rinsing 0.13 0.29 0.23 0.01 
Number of pond rinsing -0.17 0.18 - - 
Pond dry 0.09 0.49 -0.03 0.72 
Period of pond dry 0.24 0.06 0.13 0.16 
Water intake 0.07 0.57 -0.13 0.14 
Water intake through filter 0.02 0.90 -0.02 0.85 
Water purifying method  - - -0.18 0.05 
Water level -0.65 0.00 - - 
Water colour -0.06 0.66 -0.02 0.85 
Probiotics -0.03 0.83 0.08 0.42 

Water 
management 

Daily record keeping 0.26 0.04 0.07 0.44 
Water quality parameters  0.05 0.72 0.14 0.11 
pH during culture -0.10 0.65 0.19 0.04 
Alkalinity during culture -0.63 0.05 -0.05 0.69 
Salinity during culture 0.62 0.14 -0.08 0.43 
Temperature during culture - - -0.19 0.63 
Water exchange -0.13 0.31 -0.01 0.87 
Volume water exchange -0.43 0.01 0.13 0.37 
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Period of water exchange -0.06 0.75 -0.35 0.02 
Water exchange source -0.02 0.92 0.16 0.25 

Fry quality Fry size -0.07 0.58 0.19 0.13 
Fry test -0.65 0.00 0.10 0.24 
WSSV test -0.13 0.59 0.12 0.20 
YHV test -0.13 0.59 -0.07 0.45 
AHPNS test 0.41 0.08 0.12 0.21 
MBV test 0.57 0.01 0.08 0.39 
TSV test 0.29 0.23 0.13 0.16 

Culture 
method 

Method fry stocking  0.22 0.08 0.09 0.31 
Density 1st stocking  0.11 0.39 0.17 0.05 
Density 2nd stocking 0.32 0.07 0.07 0.55 

Feed and 
other inputs 

Vitamin C 0.04 0.82 0.13 0.20 
Probiotics - - 0.02 0.86 
Other kind of nutrients 0.31 0.06 0.05 0.70 
Antibiotics -0.21 0.22 0.00 0.97 
Regular use probiotics -0.05 0.69 -0.02 0.82 

Diseases WSSV -0.19 0.13 0.06 0.47 
AHPNS  0.21 0.10 0.24 0.01 
YHV  -0.07 0.58 0.14 0.11 
Diseases occurrence -0.40 0.00 0.06 0.54 
Period of all shrimp dead -0.32 0.21 0.19 0.13 
Diseases treatment -0.09 0.49 -0.03 0.73 
Waste water treatment  -0.02 0.87 0.16 0.06 
Other farms -0.37 0.00 0.12 0.22 

Biosecurity 
measures 

Crab fence -0.41 0.00 0.15 0.10 
The high of crab fence 0.22 0.63 0.00 0.98 
The same inlet and outlet -0.60 0.00 0.03 0.74 
Using the same equipment for 
whole culture area -0.01 0.93 0.02 0.84 

 
Table 2: The variables included in the final binary logistic regression (BLR) model that best describe virus risk factors 

associated to shrimp farming practices 2 provinces in the Mekong Delta of Viet Nam, and the unstandardized coefficients (ß) 
with significance value (P). 

 

Factor 
Aggregated data Rice-shrimp Intensive culture 

ß P ß P ß P 
Pond size (ha) 4.11 0.01 16.22 0.05 3.45 0.06 
Settling pond 0.60 0.01     
Water purifying method -1.14 0.01     
Period of pond dry (day) 0.03 0.00   0.03 0.02 
Water level (m) -9.64 0.00 -25.71 0.01   
Check water quality before stocking -1.62 0.00     
Fry test    -6.49 0.01   
Stocking density first (postlarvae/m2)   0.32 0.06   
Stocking density second (postlarvae/m2)   0.35 0.03 0.00 0.08 

 
Table 3: Characteristics of the binary logistic regression of retained Virus risk factors on the complete dataset and on the 

subsets of rice-shrimp rotation and intensive culture farms (for variables considered in the model see Table 2). 
 

Subsets -2LL R2 Classification ratio 
0 1 Overall 

Aggregated 171.9 0.36 74.4 81.9 78.5 
Rice-shrimp rotation culture 22.7 0.64 86.7 94.1 90.6 
Intensive culture 148.3 0.18 55.6 74.7 66.1 
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Abstract- For satisfying the need of increasing number of users, 
their demands for the services and to provide enhanced indoor 
coverage, Long Term Evolution (LTE) has developed small 
cellular base stations called Femtocells. However, limited 
spectrum Availability in the cellular networks causes severe 
interference Issues in the neighboring femtocell users 
transmitting in the same radio band. In densely deployed 
environments, interference problem in co-channel femtocell 
networks causes significant degradation in performance. In this 
paper, we propose a Cluster-Aware Soft Frequency Reuse 
(CASFR) scheme that assigns distinct set of Physical Resource 
Blocks (PRB) s to each interfering femtocells. At first this 
scheme checks interference level of the Femtocell User 
Equipment (FUE) to identify the interfering femtocells. It then 
form a cluster of all interfering femtocells and apply Cluster 
Aware Soft Frequency Reuse (CASFR) algorithm to partition 
area of each femtocell into cell-center and cell-edge regions then 
assign non-interfering unique sets of RBs to the cell-center and 
cell-edge users of all the interfering femtocells. This method 
achieves improvement in the performance for the overall 
femtocell network by efficiently alleviating the uplink and 
downlink interference. 
 
Index Terms: LTE, Femtocell, CASFR, PRB 
 

1. INTRODUCTION 
Femtocells are low-power base stations that can be installed 
inside buildings as a single stand-alone device or in clusters, and 
provide improved indoor coverage at low-cost . The femtocells 
are linked to the main core network using the mobile backhaul 
scheme that uses the user’s Digital Subscriber Line (DSL) or 
other internet connections. In addition to high performance and 
better coverage, femtocells can also help to reduce load from 
MBS by channelling a fraction of its traffic through the internet 
service provider of the user. This freed-up capacity can be used 
to accommodate more users entering the network. 
A broadband internet connection is a prerequisite for connecting 
a femtocell. The femtocell encrypted all voice calls and data sent 
or received by the mobile phone. This makes it impossible for an 
external user to break into a user’s home network. For a standard 
3G cellular phone, the femtocell appears as another cell site or 
macrocell, hence communicating with it as it would with a 
macrocell, when the mobile phone is used outdoors. Since 
femtocells operate at very low radio power levels, battery life is 
high. Also call quality is excellent, when the distance between 
the femtocell and the mobile handset is short. The mobile 
operator’s data switch and telephone switch communicate with 

the femtocell gateway in the same way as for other mobile calls. 
Therefore, all services including call diversion, phone numbers, 
and voicemail etc. all operate in exactly the same way and appear 
the same to the end user. The connection between the femtocell 
gateway and the femtocell is encrypted using IPSec, which 
prevents interception. There is also authentication when the 
femtocell is installed for the first time to ensure that the access 
point is a valid one. Inside the femtocell there are the complete 
workings of a mobile phone base station. Some additional 
functions are also included, such as the RNC (Radio Network 
Controller) processing, which would normally reside at the 
mobile switching center. Some femtocells also include core 
network element so that data sessions can be managed locally 
without needing to flow back through the operator’s switching 
centers. 
 

 
Fig 1 Femtocell using a Core Network 

Interference mitigation between neighboring femtocells and 
between the femtocell and macrocell is considered to be one of 
the major challenges in femtocell networks because femtocells 
share the same licensed frequency spectrum with macrocell. 
Further, overly concerned with convention radio resource 
management techniques for hierarchical cellular system is not 
suitable for femtocell networks since the position of the 
femtocells is random depending on the users’ service 
requirement. In this, we provide a survey on the different state-
of-the-art approaches for interference and resource management 
in orthogonal frequency-division multiple access (OFDMA) 
based femtocell networks.  
A qualitative comparison among their different approaches is 
provided. To this end, an open challenges in designing 
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interference management schemes for OFDMA femtocell 
networks. 
 
Initially the CASFR algorithm gets knowledge about the current 
interference level of the Femtocell User Equipment (FUE) and 
then proceeds to reduce it. Hence it improves the Signal-to-
Interference-and-Noise Ratio (SINR) values, for the users also 
increases spectrum efficiency of the network. The proposed 
methodology not only increases the resource efficiency but also 
reduced interference between Co-channel cells. 
 
Orthogonal Frequency Division Multiplex (OFDM) 
One of the key features of LTE is the use of Orthogonal 
Frequency Division Multiplex (OFDM) as the signal bearer 
Due to its resilience to interference and robustness to multipath 
fading. The actual implementation of the technology, although, 
will be different in the uplink and the downlink. It has 
been decided that Single-Carrier Frequency Division Multiple 
Access (SC-FDMA) will be implemented in the uplink and 
Orthogonal Frequency Division Multiple Access (OFDMA) in 
the downlink. Both SC-FDMA and OFDMA encodes digital 
data over multiple orthogonal sub-carrier frequencies which 
are then transmitted over several orthogonal sub-bands, thus 
mitigating intra-cell interference. Thus, the major portion of 
the interference management problem in LTE based femtocell 
networks narrows down to mitigation of interference among 
neighboring cells, also termed as Inter-cell Interference (ICI). 

Unlike macro networks, femtocells are usually deployed 
in an unplanned manner with overlapping coverage areas. In 
such a multicellular environment, ICI occurs when users from 
different cells are present on the same sub-carrier during data 
transmission. This is most seriously noticed in the cell edge 
terminals as a result of frequency collision with neighboring 
cells. For addressing this problem many solutions have been 
proposed and soft frequency reuse (SFR) is considered as the 
most representative approach due to its effectiveness of Inter- 
Cell Interference Coordination (ICIC) without compromising 
spectrum efficiency. 
 
Inter-Cell Interference Mitigation It is known that effective 
reuse of resources in a cellular system can highly enhance the 
system capacity. With a smaller frequency reuse factor (FRF), 
more available bandwidth can be obtained by each cell. So, in 
this sense the classical FRF deployment is desirable. 
 
1.1Problem Definition 
ICI mitigation is a big challenge issue in cellular systems. 
Excessive ICI may lead to severe performance degradation or 
connection loss especially in the border area of cells. In order to 
efficiently reduce the ICI whilst not drastically reduce the 
utilization of the scarce frequency spectrum, suitable radio 
resource management (RRM) is desirable. 
In densely deployed environments, interference problems in co-
channel femtocell networks cause significant degradation in 
performance.  
 
1.2 Proposed Scheme 

The main objetive of this proposal is to mitigate Co-channel 
interference between the femtocells present in the cell edge areas. 
Interference occurs when two or more closely located FBSs with 
overlapped regions transmit using the same RB. This has severe 
degrading affects to the SINR values of both the FBSs and the 
FUEs; thereby reducing their throughput to a great extent. One 
way to solve this issue is by allocating distinct set of sub-carriers 
to the users at the cell edge of each cell. 
Uplink Interference 
As seen in figure 2, MUEs in the transmission range of FBS 
cause interference in the uplink. FUEs of the neighboring cell 
also cause uplink interference if transmitting on the same PRB.

 
Fig 2: Interference Scenarios. 

 
 
2. CLUSTER-AWARE SOFT FREQUENCY REUSE 
SCHEME 
A Cluster-Aware Soft Frequency Reuse (CASFR) scheme 
assigns distinct set of Physical Resource Blocks (PRB)s to each 
interfering femtocells. The scheme first uses periodic messages 
from the Femto-user (FUE) to identify the interfering femtocells. 
It then divides each femtocell area into cell-center and cell-edge. 
Finally, it uses the CASFR algorithm to assign un-interfering sets 
of PRBs to the cell-center and cell-edge users of all the 
interfering femtocells. 
 
The scheme is triggered every time a FUE experiences strong 
interference from its neighboring femtocells. By allocating 
distinct set of PRBs to the cell edge users, our scheme 
considerable reduces the interference, which automatically 
increases the throughput of the cells. The algorithm is shown 
below. 
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Fig 3: CASFR Algorithm 
SYSTEM MODEL 
 
2.1 Mathematical Equations 
As stated, the main objective of this paper  is to mitigate co-
channel interference between the femtocells present in the cell 
edge areas. We consider a system with bandwidth B that is 
divided into N PRBs. The signal power observed by receiver r 
from transmitter t on PRB n is given by, 

 : 
where Pt

n is the transmit power per PRB n and G r;t n is the 
channel gain between r and t. 
 
Interference: 
Since the macro and femtocells share the same available 
resources in both time and frequency domain, the interference 
received at any receiver r is the aggregated interference from 
both. Thus Ir

n is given by: 
 
 

 
 

 
 
Where Pm n denotes the Macro User Equipment (MUE) 
Transmit power in the uplink and MBS transmit power in the 
Downlink. Likewise, Pf

n denotes uplink Femto User Equipment 
(FUE) and downlink Femto Base Station (FBS) transmit 
power respectively. The sets of interfering macro and femtobase 
stations are denoted by M0 and F0 respectively. G r;I n is the 
channel gain between the FBS and interfering MUE in the uplink 
and FUE/MUE and interfering MBS in the downlink. Similarly, 
G r;j n is the channel gain between the FBS and interfering FUE 
in the uplink and FUE/MUE and interfering FBS in the 
downlink. 
Signal-to-Interference-and-Noise-Ratio 
 
The Signal-to-Interference-and-Noise-Ratio (SINR) can be 
determined from Equation (1) and (2) as follows: 
 

 
where η is the thermal noise per PRB n. 
 
 
3. SIMULATION RESULTS 
The simulation parameters are summarized 
in Table 1. 

TABLE I: Simulation Parameters 

 
 
We generate a dense Femto cell environment where multiple 
FBSs are randomly deployed in an apartment complex. Each 
apartment can have only one Femto cell. However, due to a 
higher number, the coverage areas of the Femto cells overlap 
with each other. Some FUEs of this femto cell will fall in 
these overlapped zones. Since a FBS only serves it’s registered 
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users, any unregistered user located in its coverage area will 
suffer from interference. The MUEs that lie close to a FBS will 
also suffer from interference. On the other hand, the FBSs will 
also suffer uplink interference from the nearby MUEs. Finally, 
if a FBS is located at the edge of a macro cell, it will suffer 
interference from the neighboring macro cells. This paper only 
aims to mitigate interference between the Femto cells, thereby 
maximizing the throughput of the FUEs. 
The rest of this section analyzes the downlink interference 
and user throughput of the FUEs and uplink interference and 
throughput of FBS. We consider femtocell cluster of sizes 2, 
3 and 4. The femtocells that do not participate in a cluster 
are not considered. The graphs represent the performance of 
CASFR in all types of FUEs. That is, we consider all the FUEs 
irrespective of whether they lie in or out of the interference 
zones. The CASFR algorithm is compared against an Adaptive 
Soft Frequency Reuse (ASFR) scheme that allocates one-third of 
the cell bandwidth to the cell-edge users. The cell center users 
can share the cell edge bandwidth without causing intra-cell 
interference. Figure 4 compares the cumulative distribution 
function (CDF) of downlink interference of CASFR against 
ASFR. The figure clearly demonstrates the significance of 
CASFR in mitigating ICI in closely located Femto cells. When 
CASFR is utilized, the average interference of the FUEs is 
reduced by 14%. This is due to the fact that the cluster FBSs 
keep shrinking their cell-center radii until the FUE interference 
level goes below the threshold. As the cell edge of each Femto 
cell in the cluster operates on distinct PRB sets, the only 
interfering entity is the overlaying MBS. The same effect can be 
seen in the SINR values, as shown in Figure 5. As a result of 
reduction in interference, the SINR values produced by CASFR 
are 15% more than that of the ASFR algorithm. As seen from 
Figure 7, PSE further reduces the uplink interference by 
controlling PRB reuse.  
 
 

 
Fig. 4: Downlink user Interference 

 
 

 
Fig. 5: Downlink user SINR 

 

 
Fig. 6: Uplink interference of FBS 

 
4. CONCLUSION 
 
In this paper a Cluster Aware Soft Frequency Reuse scheme is 
proposed for the 3GPP LTE femtocell networks. The 
scheme is triggered every time a FUE experiences strong 
interference from its neighboring femtocells. By allocating 
distinct set of PRBs to the cell edge users this scheme 
considerably reduces the interference which automatically 
increases the SINR of the cell. 
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Abstract- Trogoderma granarium Everts (Khapra beetle) a 
serious pest of stored grains and stored products with quarantine 
status is one of invasive species feared around the world. 
Detection of Khapra beetle live or dead attracts serious trade 
restrictions and economic fallout, especially in developing 
countries like India. It attracts strict phytosanitary regulation by 
many countries in order to restrict the pest at the boundaries. The 
pest is difficult to control owing to its diapause. It is, therefore, 
necessary to design a system’s approach to tackle this pest. 
However, to design such a system, precision knowledge 
regarding identification, biology and reproductive system is 
essential. Determination of larval instars according to Dyar’s law 
helps to identify this pest in infected samples. Identification of 
adult khapra beetle on the basis of morphology is difficult due to 
its similarity with other dermestids, thus study of genitalia will 
specify the species and also aim in understanding its 
reproduction and fecundity. 
 
Index Terms- Khapra beetle, Phytosanitary regulation, 
Quarantine , Biology, Reproductive system 
 

I. INTRODUCTION 
he Khapra beetle, Trogoderma granarium Everts is one of 
the most notorious primary insect pests of stored grains and 

causes direct and various indirect losses (Banks, 1977; Hill, 
1983; El Nadi et al., 2001).  It is a very serious pest under hot dry 
conditions, from quarantine point of view, especially in western 
countries that are of strategic importance to India for exports of 
cereals, pulses, oilseeds, etc (EPPO,1990 .Data sheets on 
Quarantine pests-Trogoderma granarium Everts). If infestation is 
severe, the devastation is complete, reducing the grain to mere 
frass (EPPO, 1990). Its exuviae, shed skin and other body parts 
are hazardous to human health causing respiratory and skin 
diseases. The US Government spent about $15 million for its 
eradication programme, when it was accidentally introduced into 
USA (Kerr, 1981).  In India, many export shipments have 
suffered heavy losses due to detection of this pest in one or other 
form. Russia banned imports of plant products from India owing 
to detection of this pest in a consignment of sesame (Reuters, 
2006, HT Media, 2007). Administration of Quality Supervision, 
Inspection and Quarantine (AQSIQ) Authority of China returned 
460 tons of soybeans imported from the Scoular Company, USA 
due to detection of Khapra beetles, despite the consignment 
being certified by the Quarantine Authority of US. 

For introducing an effective control measure it is important to 
know the pest by studying its taxonomical characters especially 
male and female genitalia. Further, the detailed study of its 
biology helps for implementation of appropriate control 
measures. Though various workers have extensively studied the 
Khapra beetle, considerable variations are seen in their reporting 
of the number of larval instars viz. from 4 to 15. Thus, despite 
detailed studies, an ambiguity still exists, on the number of larval 
instars that this pest may undergo. 
 

II. MATERIALS AND METHODS 
       Present study of Trogoderma granarium Evert was done at 
National Institute of Plant Health Mangement, Hyderabad, India 
(17.3125°N, 78.4000°E ) with temperature and humidity range 
from 23.5°C to 46°C , 37% to 62 %. The culture was maintained 
for the period of twelve months in large plastic containers with 
different grain types such as whole wheat, broken wheat (rawa) 
and rice in the laboratory conditions of 32⁰C temperature and  60 
% R.H and 12 h photoperiod.The containers were sealed with 
muslin cloth and was placed in a separately lab as to avoid 
contamination of culture ,dispersal of  larvae or adults due to its 
quarantine status.  
 
Study of morphology and development: 
       Eggs of Trogoderma granarium Everts were obtained by 
placing ten pairs of adults in a sterile plastic container on 
sterilized rice grains. The eggs thus collected daily were 
segregated and maintained in small petri dishes and used for 
detailed studies .Newly emerged larvae were placed in a sterile 
vail with some measured quantity of grains (ten grams).Such 
twenty four larvae were used as replicates to understand the 
pattern of growth and development . Monitoring was done at the 
interval of three days to observe activities like feeding, molting 
and mortality .Larval exuvia were separated and kept in labeled 
vials ,each time post molt exuvia were added and maintained 
.Weakly 5 grams of rice grains were added to vials with larvae 
.After each consecutive molt the length and head capsule width 
of the respective larvae were measured with the help of Dinolight 
camera (40x to 220x ) and micrometric scale (1/0.2mm). Each 
probable combination of instar ranges was compared to expected 
values obtained from a ratio using Dyar’s Law .The pupated 
larvae were measured for its length ,width and was observed for 
developmental period and emergence. The frequencies of the 
measurements based on larval head were plotted to ascertain the 
number of instars. Standard deviation between the observed head 

T 
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width and length of the larvae was calculated by SPSS software 
and variance and difference were calculated by one way 
ANOVA by using Star software.  
  
Study of Adults Reproductive system : 
       The newly emerged adults from the observation set were 
dissected with an insulin syringe (8mm) needle size ,on a glass 
slide in saline solution (0.9% NaCl).Abdomen of the adult insect 
were exposed so as to observe the reproductive system which 
was then separated to observe the reproductive system ,which 
was further dehydrated with ascending grades of alcohol, 
clearing the tissue by using xylene and finally fixing in DPX . 
Micrometry of external and internal genitalia was done by using 
ocular micrometer and photographed by Optica vision light 2.12 
( microscopy digital USB camera) under 40 X through a 
compound microscope. 
 

III. RESULTS 
       The development of Trogoderma granarium Everts along 
with adult genitalia is studied under the laboratory conditions. 
The larvae were active and no larvae diapuase observed during 
the period of the study .Further, it was noticed that initial instars 
of the grub were secondary feeders and the primary nature of 
feeding was developed somewhere near the beginning of an end 
of the third instar. The adult khapra beetle have wings, but 
apparently do not fly and feed very little. 
 
Life cycle of Trogoderma granarium Everts: 
 
Fecundity: 
       Copulation took place in 2 or 3 days after adult emergence 
.Pre-oviposition period was 4 days and average 58 number of 
eggs was laid by a mated female .The eggs were laid loosely and 
singly in the frass of wheat grains for a period of 3-5 days. 
Female Trogoderma granarium Everts mated for 4-5 times and 
the number of eggs laid decreases with the consecutive number 
of mating. 
 
Longevity: 
       The adult longevity  was 7 to 10  days on an average 
respectively in case of males and females. The entire life cycle 
was completed within 45 to 50 days. There is an average of 7 to 
8 generations in a year. 
 
1. Egg: 

The eggs are milky white, turning pale yellowish with age 
(Fig.a). They are cylindrical in shape, one end is rounded and the 
other is pointed. On an average, they measured about 0.68 mm 
(0.633 mm to 0.733 mm) in length and 0.25 mm (in the range of 
0.233 mm to 0.267 mm) in width.  In the controlled conditions, 
of the laboratory, the incubation period was of 5 days.  The eggs 
developed yellowish markings towards the end of incubation 
period. All Eggs hatched from fifth day to seventh day of laying. 
The larvae showed 5- 7 moultings in development process from 
first to fifth instar. 

 
2. Larvae : 

 

The length ,head capsule width and duration of each instar 
,after every successive molt were measured and recorded (Table 
1  and  represented in Graph 1 and 2).The principles of Dyar’s 
Law were applied to the recorded values of head capsule to 
calculate and assure the larval instar. 
 
2.a .   First instar larvae (fig b): 
       The first instar grubs are approximately 1.099 mm (in the 
range of 0.8 to 1.233 mm) long and 0.33 mm (in the range of 
0.233 to 0.633 mm) wide. Hairs originating from the last 
abdominal segment covered most of the body length.  Grubs are 
uniformly yellowish white, except head. The head capsule 
measures  0.186 mm wide ( in the range of 0.1 mm to 0.267 mm) 
and 0.111 mm  long (in the range of 0.067 mm to 0.167 mm).  
The duration of first instar grub was 1 to 2 days with an average 
of 1.6 days. 
 
2.b.    Second instar larvae (fig c) : 
       The larvae are yellowish in colour and  measures 1.749 mm 
long in the range of 1.233 mm to 2.110 mm while the width was 
0.485 mm in the range of 0.33 mm to 0 .933 mm. The head 
capsule is 0.343 mm wide (in the range of 0.267 mm to 0.467 
mm) and 0.173 mm long (in the range of 0.1 mm to 0.267 mm) . 
The duration of this instar is 2 to 3 days with an average duration 
of 2.7 days. 
 
2.c.    Third instar larvae (fig d): 
       Third instar grubs yellowish golden coloured. They measures 
on an average 2.453 mm in length (in the range of 2.110 mm to 
3.111 mm) and 0.669 mm in width (in the range of 0.5 mm to 
0.967 mm). The head capsule is 0.550 mm wide (in the range of 
0.433 mm to 0.733 mm) and 0.297 mm long (in the range of 
0.267 to 0.467mm). The grubs appear golden brown or red 
brown and their bodies are distinctively bearing profuse and 
characteristic hair. The total duration of this stage is 7 to 8 days, 
with average of 7.5 days. 
 
2.d.     Fourth instar larvae (fig e): 
       Grubs of fourth instar are 4.111 mm long and 0.858 mm 
wide in the ranges of 3.111 – 4.333 mm and 0.667 – 1.2 mm 
respectively. The head capsule is 0.855 mm wide and 0.584 mm 
long in the range of 0.733– 0.933 mm and 0.4 – 0.667 mm 
respectively.  The grubs became darker in their colour as they 
grow . Fourth instar larval duration is on an average 9.6 days, the 
minimum being 9 and the maximum being 10 days. 
 
2.e.     Fifth instar larvae (fig f): 
       The grubs are 5.733 mm long in the range of 4.333 mm to 
6.2 mm. The body width is 1.413 mm in the range of 1.2 mm to 
1.733 mm. The head capsule is 0.978 mm wide (in the range of 
0.933 mm to 1.333 mm) and its length on an average is 0.615 
mm in the range of 0.533 mm to 0.8 mm. The tail made up of 
hair was drastically shortened upto this period. The duration is on 
average 10.5 days with minimum of 10 days and maximum being 
11 days. 
       The total larval period on an average from first to fifth instar 
is 31.7 days in the range of 29 to 34 days. The duration of later 
instars progressively increased in comparison with earlier instars 
(graph 2). 
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3. Pupa (fig g and h): 
       Exarate type of pupae is observed with distinctly  segmented 
body. The female pupae is comparatively larger than the males 
and easily distinguished .On  an  average  the female and male 
pupa measured 5.3 mm ,3.9 mm in lenght  and 0.233 mm, 0.267 
mm in  width respectively. The Pupal duration is  approximately 
5 days. 
 
4. Adults (fig i and j): 
       Adults are approximately 1.6 to 3.0 mm in length and 0.7 to 
1.7 mm in width with a retractile head and 11 segments clubbed 
antennae which fits into the groove present near pronotum. Males 
are dark brown to black with indistinct reddish brown markings 
on elytra and are easily distinguished from the females by being 
darker and smaller in size. 
 
       Reprodcutive system of male and female Trogoderma 
granarium Everts : 
 

a. Male reproducutive system: 
       The male genitalia of Trogoderma granarium Everts studied 
under compound microscope at 40X ,the internal organs (figure 
2.a.) comprises a pair of testes ,a pair of vesicular seminalis, two 
accessory gland namely accessory gland I and II, ejaculatory 
duct and the external genitalia is made up of, aedeagus, paramere 
and bridge. Testes are paired, bean shaped (0.13mm x 0.15mm) 
and attached by accessory gland I to the posterior side, both 
testes are connected to common ejaculatory duct. Vesicular 
seminalis (0.27mm) are paired and short joining testes and 
ejaculatory duct. There are two accessory gland namely 
accessory gland I (0.13mm x 0.11mm) in a pair placed near the 
posterior end of testes and accessory gland II is cylindrical, long 
in 4-5 numbers (0.46mm) attached posteriorly to the ejaculatory 
duct. The external genitalia (fig.2.b) of Trogoderma granarium 
Everts shows an aedagus attached to tegmen and a bridge which 
is transversely straight and of equal width along its entire length 
further concluded with paramere . 
 

a. Female reproducutive system: 
       The female genitalia of Trogoderma granarium Evert 
(fig.3.a) lies from fifth to ninth abdominal segment and found 
entangled with digestive system studied under 40X compound 
microscope .It represents a system composed of telotrophic  
meroistic ovary (0.16-0.18 mm long)  made up of 5-11 numbers 
of ovarioles, depending on the developmental stage of the ovary 
(fig.3.b). An immature female shows an undeveloped ovary with 
5-7 ovarioles with non-distinguishable ovarioles in it (fig 3.c). 
Fully developed mature ovary bears 9-11 ovarioles among which 
numerous developed eggs can be observed found decending 
towards the ovipositor. Ovary is further connected to common 
short oviduct which leads into posterior region of curved bursa 
copulatrix (0.15 mm). Bursa copulatrix is large, sac like structure 
bearing a corrugated spermtheca (0.06 mm) attached to laterally 
and a serrated sclerite .Finally busa copulatrix opens into 
external genitalia or ovipositor (0.11 mm in length). Ovipositor 
is long extending from 8th abdominal segment and its posterior 
region can be observed externally.  
 

 
 

IV. DISCUSSION 
       Among enlisted invasive species, Trogoderma granarium Everts 
(Khapra beetle) has a quarantine status for many countries around the 
world. Presence of  live or dead specimen in any consignments of 
trade immediately triggers alarm leading to rejection and huge 
economic losses. Many countries including India has to undergo 
export restrictions due to presence of this notorious pest. Larvae 
being the damaging stage cause direct and indirect effect on 
environment .In year 2006 ,Mohammad Anwar and his co-researchers 
observed the larval stages of Trogoderma granarium Everts to cause 
seviour damage, adding impurities and other inclusion resulting in  
deteriorating quality of the stored products .Their nature of going into 
diapause in unfavorable condition for months to year and further 
reinfestation, stands as a major barrier for selection and application of 
appropriate control measures . In such a scenario ,it is of prime 
importance to know and understand the biology of pest which will 
help in proper detection, identification and will lead to better 
implementation so as to restrict and kill distructive quarantine pest  
khapra beetle. 
       In present work an effort is made to elucidate the biology, 
determination of larval instars and study of genitalia of 
Trogoderma granarium Everts. Life cycle study in controlled 
laboratory condition leads to normal development of insects and 
entire development is completed in 45-50 days. This observation 
was almost similar with that of Karnavar, G.K.1972 while 
studying the mating behavior and fecundity in Trogoderma 
granarium Everts (Coleoptera: Dermestidae). The khapra beetle 
adults have wings, but apparently do not fly and feed very little, 
if at all and newly emerged are active. The initial larval instars 
acted only as secondary feeders and the primary nature of 
feeding was developed somewhere near the beginning and end of 
the third instar. No larval diapause is observed and reasons 
contributing to this may be due to frequently division of the 
culture and avoiding the overcrowding. Some researchers such as  
H.D.Burges,1963 observed that in normal climatic condition of 
store house the larvae of trogoderma goes into diapause for 
several days to months and even a year. Total number of larval 
instars is considered by morphometry of head width which 
revealed five instars in male and six instars in some female 
insects. Readings were analyzed and conformed by using Dyar’s 
law as applied by Paul .Dallara,et.al.,2012 to the walnut twig 
beetle and also in determination of larval instars of the rice 
weevil by A.E.O’Donnell ,1967. The duration of larval instars is 
observed which is directly related to the growth of larvae and 
number of instar thus, important to consider the amount and level 
of infestation caused by them. As higher larval instars took more 
days to develop and simultaneously feeds more causing severe 
damage to the grains. 
       Adults are considerably less destructive but eggs laid by 
them add in the level of infestation and pest population. Presence 
of adult insects of khapra beetle in the infested grains can be 
mistaken with other dermisted species due to resemblance in 
morphological characters. Thus, study of reproductive system 
will specify the species as well add knowledge about its 
reproduction and fecundity. Ewa Mroz, 2012 specified species of 
hemipteran fly Psallus Fieber on the basis of male genitalia. 
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Similarly, Mahmut Erbey et al.,2010 described Lixus cardui 
Oliver according to morphology of male and female genitalia. In 
2005, Vaclar stejskal along with his co workers have identified 
and discribed the Trogoderma species (T.longistosum and 
T.variable ) on the basis of morphological character an genitalia.  
Similarly in the identification guide provided by USDA-APHIS-
PPQ identifiers and in ISPM 27 different species of Trogoderma 
are distinguished based on morphological charactera and details 
of genitalia .In most of the records, female external and internal 
genitalia are discribed but details regarding the ovary have to be 
include. With respect to male khapra beetle only external 
genitalia is detailed and needs more specifications regarding the 
internal genitalia. For the same in the present study we have tried 
to detail the  internal as well as external genitalia of Trogoderma 
granarium Everts, which would further help to understand the 
reproduction of the species leading to better control measure than 
present today. 
                                                                                                                                                                                                                     

V. CONCLUSION 
       Biology and reproductive system of Trogoderma granarium 
Everts (Khapra beetle ) including external genitalia of adults is 
described in the present paper .Khapra beetle is rated as 
quarantine pest and is one of most 100  invasive pest species 
.Being a threat of introduction into many non khapra beetle 
contries, phytosanitatry measures are followed which restricted 
this pest on boundries. In countries where khapra beetle has 
already invaded and established itself, have trade restrictions 
reflecting in economy of that country. For this it is important to 
implant an effective control measure against this pest, which is 
possible only if one have proper knowledge of it. As external 
morphological characters can be confused with other similar 
species, reproductive system with external genitalia specifies the 
species additionally detailing information about its internal 
organs of reproduction.  
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Figure 1 . Developmental stages of Trogoderma granarium 
                a. Egg  b.First instar  larvae c. Second instar larvae. d.Third instar larvae. e. Fourth instar larvae. 
                f. Fifth instar larvae. g.Pupae of male. h. Pupae of female. i.Adult male. j.Adult female . 
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Figure 2 :    a. Male Reproductive system of adult Trogoderma granarium Everts 
                    b. External genitalia of Trogoderma granarium Everts 
                   T: testes , SV: seminal vesicle , AD I :accessory gland 1 ,AD II: accessory gland 2 
                   ED :ejaculatory duct , A: aedeagus , P:paramere ,B: bridge 
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Figure 3 :  a. Female genitalia of adult Trogoderma granarium Everts 
                                                       b. Telotrophic  meroistic ovary with ovarioles 
                                                       c. Single Ovariole  
                                                       OV : ovary , OVL : ovariole , S :spermathica , SL:sclerite,  
                                                       BC : bursa copulatrix, OVP : ovipositor  
                             

Tables: Table 1. :  Different developmental parameters of larval stage 
(Trogoderma granarium Everts )  . 

 
 
 

Instar Average 
Duration of  
Larval growth 
(days) 

Observed 
Length of 
larvae 
(mm) 

Observed  head 
capsule width   
(mm) 

Calculated  head capsule 
width  
(observed width x 
Average ratio of increase 
in mm)  

Average Rate of 
growth of head 
capsule  
(mm) 

First 1.6 1.7±0.258 0.186 ± 0.036 nil nil 

Second 2.7 2.0±0.729 0.343 ± 0.044 0.186 x 1.6115=0.300 1.844 

Third 7.5 3.52±0.414 0.550 ± 0.072 0.300 x 1.6115=0.483 1.603 
Fourth 9.6 4.65±0.914 0.855 ± 0.076 0.483 x 1.6115=0.778 1.555 

Fifth 10.5 5.22±0.741 0.978 ± 0.333 0.778 x 1.6115=1.254 1.444 

Head capsule width of larvae/instar Length of larvae/instar 

CV 11.03% CV 2.89% 

SED 0.038 SED 0.063 

F 5.35 F 1.56 

 

c 
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Graph  1.: Determination of  larval instars  in Trogoderma granarium  Everts 
 
 
 

 
 

Graph 2.Average Duration of growth  between each Larval instars of 
Trogoderma granarium Everts. 
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A Classification of CKD Cases Using MultiVariate K-
Means Clustering. 

Abhinandan Dubey 
 

 
    
Abstract- The automated detection of diseases using Machine Learning Techniques has become a key research area lately. Although 
the computational complexity involved in analyzing a huge data set can be extremely high, nonetheless the merits of getting a desired 
result surely counts for the complexity involved in the task. In this paper we adopt the K-Means Clustering Algorithm with a single 
mean vector of centroids, to classify and make clusters of varying probability of likeliness of suspect being prone to CKD. The results 
are obtained from a Real Case Data-Set from UCI Machine Learning Repository. 
 
    Index Terms- CKD, Machine Learning, K-Means, Clustering 

I. INTRODUCTION 

The notion of classifying things has always been a critical question in course of human belief and thought. Classification is 

deliberated as an instance of supervised learning – the learning process in which a training set of properly identified observations is 
given as input. The equivalent unsupervised procedure is identified as clustering, and comprises of grouping raw data into “clusters” 
based on some measure of inherent similarity or distance. 

The enormous advance of the amount of biological data available has raised a grim question of being classified, managed 
effectively and to be transformed from raw data to meaningful information. The emergence of this colossal amount of calls into 
question the paradigms of modern computation. It seeks an answer towards getting meaningful results out of it, keeping a distinct 
reasoning for underlying algorithms. Machine Learning surely stands to capture a major fraction of the problem and thus accounts for 
the latest progress in the field of bioinformatics, computational biology and application of machine learning methods on prominent 
problems in human biology and behaviour. [1] 

The algorithms and mathematical techniques allow us to go beyond a mere depiction of the data and make offers logical results in 
the form of mathematically testable models. The notions of supervised and unsupervised learning makes this process easy and 
comprehensible. By simplifying abstraction that institutes a model, we are be able to obtain statistical predictions of a system. 
Unsupervised Learning 

The core objective of Unsupervised Learning is for the program or the system to find ”patterns” or what we specifically call ”clusters” 
within a given set of data. The data can be matched to a known set of results which can be even used as a classification technique, 
after analyzing the results obtained from the clustering algorithm. 

A major problem of Unsupervised Learning is to give an accurate domain of the clusters and find their centroids. For this, we use 
various clustering algorithms 

Clustering Analysis 

Cluster analysis or simply put forward, ”clustering” is the process of grouping a set of elements or data in such a way that elements in 
the same group (referred to as a cluster) are in share something common to each other than to those in other groups (”clusters”). The 
task of clustering is often accomplished by clustering algorithms which seek to optimize the data clustering. The process of clustering 
is not only a main task of exploratory data mining, but it is a very common technique used in statistical data analysis, and many other 
distinct fields, such as pattern recognition, genetic algorithms, image analysis, information retrieval, and bioinformatics. 

Cluster models can be constructed on the basis of some predefined underlying criteria. Several models have been proposed. Some 
of them are as follows; 

• Connectivity models: The models involving Euclidean distance connectivity. For instance, hierarchical clustering constructs 
models based on distance connectivity. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 193

www.ijsrp.org



• Centroid models: The centroid models are the most commonly used ones. Their convenience and simplicity makes it feasible for 
the programmer to deal with a large data set. This is the model we have adopted in this paper. 

• Distribution models: In these models, Clusters are modeled on the basis of statistical distributions, for example multivariate 
normal distributions constructed by the Expectation-maximization algorithm. 

• Density models: They explore the connected dense data regions in the raw data space. 

• Subspace models: These models are widely used in Two-clustering or Biclustering models. Cluster members and attributes that 
are relevant are used for constructing the clusters. 

• Group models: When grouping information is the only prominent output of a clustering system, it is called as a Group Model 

• Graph-based models: It involves “a clique” which is a subset of various nodes in a graph such that every two nodes in the subset 
are connected by an edge can be considered as a prototypical form of cluster. Quasi-cliques also exist, such as in HCS-
Clustering Algorithm. 
 

K-Means Clustering or Lloyd’s Algorithm 

K-Means Algorithm, also called Lloyd’s Algorithm is one of the simplest clustering algorithms that provide effective results in 
Unsupervised Learning. The “K” refers to the number of clusters, or centroids in which data set has in which data set has to be 
classified. As discussed above, the model is based upon centroid clustering. These centroids are calculated after a series of calculations 
which further optimize their location. A relatively large distance between these centroid coordinates is more favorable. The next step 
is to map each point to a distinct cluster to which its distance is minimum. Given a set of observations (x1, x2, ..., xn), where each 
observation is a d-dimensional real vector, The Lloyd’s Algorithm or the K-Means clustering aims to partition the n observations into 
k(≤ n) sets S = S1,S2,...,Sk to minimize the within-cluster sum of squares ( WCSS ). 
Hence, its objective is to optimize: 

 

where µi is the mean of points in Si. 

Algorithm 1. (K-Means Clustering Algorithm) 
Given a first set of k means m1(1),...,mk(1), the algorithm continues by alternating between two steps: [2] 
Assignment step: Allocate each observation to the cluster whose mean produces the minimum within-cluster sum of squares. 

Often, the within-cluster sum of squares is referred to as WCSS, a prominent aim of clustering algorithms. The legitimacy of the 
statement that this mean is actually minimal can be satisfied by the notion that it is calculated by Euclidean distance formula. 

, 

where each xp is allocated to exactly one S(t), even if it could be allocated to two or more of them. 
Update step: This step is an important one as it determines the centroid values of all the clusters. The new means are calculated to 

be assigned to the centroids of the observations in the new clusters. 

 
Subsequently, the arithmetic mean is a least-squares estimator thus it also reduces the within-cluster sum of squares (WCSS) 
objective. Because both steps optimize and achieve the minimal WCSS, and as there only exists a finite number of such cluster 
partitionings, the algorithm must converge to a (local) optimum. However, the algorithm provides no guarantee that a global optimum 
is found. 
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Chronic Kidney Disease 

Chronic kidney disease (CKD), involves a continuous loss in renal function which may remain progressive over several months, or if 
untreated, even years. Also known as chronic renal disease, the symptoms which contribute collectively towards worsening of kidney 
function are not explicit, and might include feeling unwell for longer periods of time and experiencing a reduced appetite 
CKD is diagnosed as a result of screening of people identified to be at risk of kidney problems, for example those with high blood 
pressure or diabetes and those with a blood relative with CKD. The disease has posed several problems. The major factors involving 
are Blood Pressure, Sugar Levels, and Anemia with unusual Creatinine levels. (We thus take into these prominent factors to calculate 
“L-factor” which will be defined further. CKD may also be identified when it leads to one of its known complications, such as anemia, 
cardiovascular disease, or pericarditis. Hypertension is also a known complication of CKD. It is distinguished from acute kidney 
disease in that the decrease in kidney function must be existent for over 3 months 
 

 
 

We have chosen only some of the attributes such as blood pressure, sugar, hypertension, creatinine levels and Anemia to calculate 
L-factor which is the input to our clustering algorithm. According to a survey by Joseph Coresh & Astor, The prevalence of CKD in 
the US adult population was 11% (19.2 million). An estimated 5.9 million individuals (3.3%) had stage-1 (persistent albuminuria with 
a normal GFR), 5.3 million (3.0%) had stage 2 (persistent albuminuria with a GFR of 60 to 89 mL/min/1.73 m2), 7.6 million (4.3%) 
had stage 3 (GFR, 30 to 59 mL/min/1.73 m2), 400,000 individuals (0.2%) had stage 4 (GFR, 15 to 29 mL/min/1.73 m2), and 300,000 
individuals (0.2%) had stage 5, or kidney failure. Aside from hypertension and diabetes, age is a key predictor of CKD, and % of 
individuals older than 65 years without hypertension or diabetes had stage 3 or worse CKD. [3] 

Preprocessing The Training Set - L-factor Calculation 

The dataset we use can be used to predict the chronic kidney disease and it is collected from various Indian hospitals in nearly 2 
months of period. The original dataset contains more entries, however, since some entries were missing substantial amount of 
information, we have excluded them from our consideration in the training set. Moreover, it is obvious that L-factor is not a very solid 
measure of likeliness. We have taken only a few attributes in L-factor calculation. 

To get a more clear and concise idea of a variety of attributes in the training set, we do a bit of pre-processing before we apply the 
algorithm presented in Section (1.3) above. 

Definition 1. We define L-factor of a case as follows: 

  
where b = Blood Pressure in mm/Hg, 
  sc = Serum Creatinine in mgs/dl 

π = Packed Cell Volume 
f1 = Hypertension Factor (Present = 15, Absent = 4)  
f2 = Anemia Factor (Present = 15, Absent = 4) 
 

f1 is defined suitably to account for the effect of Hypertension symptoms in CKD. Similarly, f2 is defined to account for the effect of 
Anemia in CKD. 

The following scatter plots in Figure (1) show the variation of L-factor of 308 suspects from our Training Set. 
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Processing & Analysis 

Let us consider the inputs of our algorithm presented in Section (1.3) Having calculated the L-factors, we have a relatively simple 
input. X = 308×1 Vector with values of L-factor calculated in Section (1.5), and dimension d coincides with unity in our case. 

Now, we apply K-Means algorithm to the obtained L-factor values of all 308 suspects. We take K=3 to obtain three different 
clusters. 

We observed that a unique cluster of values from the training set constituted in suspect being 100% prone to CKD. Though the 
validity of such calculation is vulnerable to scientific debate, but the results completely shore up that a CKD case is likely to fall in one 
of the highly prone clusters. 

We obtain three clusters with centroids given in Table (2) 
 

 
 

The three clusters thus obtained can be plotted against their corresponding L-factor value. This has been shown in Figure 2. 
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II. RESULTS & CORRECTNESS OF THE METHOD 

Upon comparing the results of K-Means Clustering with the actual ( known ) result in the training set, we observe that the suspects 
falling in clusters K1 or K3 are surely suffering from CKD. The result cannot though prove firmly the cases of the K2 cluster, which 
seem to be distributed in the two classes (CKD/Non-CKD). The probability of a suspect lying in K2 cluster to fall in the class of CKD 
is 0.50545, which implies that the suspect cannot be classified by our L-factor classifier. However, suspects from clusters K1 & K3 
were found to be falling in CKD class with full probability. 
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Abstract- Agency banking has become one of the essential 
services   in   the banking sector in bringing their services closer 
to the people at the grass-root or in remote areas where brick and 
mortar branches are not present. This study focused on the role of 
agency banking in providing and availing the banking services to 
the customers’ .The purpose of the study was to explore the 
functionality and contribution of agency banking. This study 
assessed the Role of agency banking in increasing accessibility to 
banking services and helping in decongesting the banking halls 
in Kitui central district, through an analysis of the costs and 
benefits raised by agency banking and how these are distributed 
among the stakeholders .The researcher was guided by the 
following objectives:-To investigate the cost of banking 
transactions through agency banking ,to investigate the efficiency 
of Agency banking in time saving, To investigate the 
convenience of banking products offered through agency 
banking and to investigate if availability of bank Agents has 
increased the opening hours  to increase accessibility for banking 
services. The study used descriptive survey design and the target 
population was six Equity bank agents and one hundred (100 A/c 
holders) in Equity bank in Kitui central district. Data was 
collected using questionnaires  and review of documentation 
.Data analysis was done quantitatively using inferential statistics 
mean ,mode, median and percentages with the help of computer 
software statistical package for social scientist(Spss) and the 
presented in tables, bar charts and graphs. Qualitative data was 
analyzed thematically according to the study objectives. The 
findings of this study are; the   banking agency availed banking 
services closer to the customers leading to more accessibility 
hence saving the customers the transport cost, the agency 
banking is efficient in terms of transactions cost and time saving 
and most of the respondents were impressed by their 
performance, the agency banking like any other bank offered 
banking products which include; cash withdrawal, cash deposit, 
bill settlement and balance enquiry. The recommendations of the 
study are; Equity bank should do more advertising to sensitize 
the public on the availability and the services of agency banking, 
agency banking should also increase the products to include 
credit facilities and that the agency banking should have more 

money so that those who wants to withdrawal more would not be 
forced to go to the physical banks. 
 
Index Terms- Agency banking, accessibility to banking services, 
Agent, banking, Principal. 
 

I. INTRODUCTION 
ccording to a banker (2011) Agency banking is not new in 
the world. It has been used very well in Latin, America and 

Asia. There are few African countries that have taken up Agency 
banking. Agency banking has become an essential practice of 
financial institution in bringing their services closer to the people 
at the grass-root. 
 
Agent banking in Latin America 
       According to Alliance for financial inclusion (2012) they did 
a study that compared the experiences of four Latin American 
countries that have implemented agent banking, namely Brazil, 
Colombia ,Peru and Mexico. The study focused on Mexico as the 
most recent case. The study examined the differences in the 
agent banking model and the possible impact these differences 
had on access and usage of financial services. The examples of 
Brazil, Colombia and Peru demonstrated that agent banking had 
a significant potential to increase access to financial services to 
remote areas. 
 
Agent banking in Nigeria 
       Nigeria is actively promoting access to financial services to 
millions of unbanked and under-banked throughout the nation. 
The regulator in Nigeria is developing policies and regulations 
that are creating access for more people through micro finance 
banking, cash lite programs, mobile payment while reducing cost 
of entry for the unbanked population to gain access in a country 
of 70 million adult populations in a total of addressable market of 
140 million. There is no doubt that agency banking is adopted in 
Nigeria banking systems(see European journal 2013) and has 
proved to have essential role in increasing accessibility to 
banking services. 

A 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 198

www.ijsrp.org



 Agent banking in Kenya 
       In Kenya large number of the population is excluded from 
access to financial services in the financial sector with the 
situation being worse in rural areas. Most of the individuals in 
Kenya especially those living in rural or remote areas where 
infrastructural development is a problem ,access to banking 
services has been a very disturbing problem. In the old times 
people used to travel for long distance so as to access financial 
services from banks and this was consuming most of their time 
and more spending on transport cost. According to Prof Njuguna 
Ndung’u   governor of the CBK (2013) the aim of agent banking 
was to increase the level of formal financial inclusion in un-
served and under- served areas. According to Gideon Kiarie 
(2012) with the introduction of agency banking services in 
Kenya financial system, convenient and affordable banking 
services continue to be availed to the large masses without the 
mortar and brick branches. According to Ken Kigunda (2012) the 
use of agency banking model by banks in Kenya has continued to 
improve access to banking services and has also increased 
financial deepening in the country since agent banking was 
launched in 2010.Kigunda say that due to agency banking the 
financial sector has recorded an increase in growth with most 
Kenyans accessing finances at their convenience. This study also 
found that agency  banking has increased accessibility of banking 
services since they have reduced the distance the customers need 
to travel to get the financial services as agents are located at 
customers premises, in Agency banking also it saves time for 
getting the services as no long queues of individuals waiting to 
be served. The cost of transactions is also cheap as compared to 
services from brick and mortar branches. 
 

II. PROBLEM STATEMENT 
       In Kitui central district most of the banks are only located in 
Kitui town and this causes a problem for the people in rural areas 
or remote areas of Kitui in accessing the financial services. 
Agency banking is then seen to bring the services closer to the 
customers and now days people in remote areas do not need to 
travel to towns to get financial services. 
 

III. RESEARCH OBJECTIVES 
General objectives 
       To investigate the role of Agency banking in facilitating 
accessibility of banking services through agency banking in 
Kenya. 
Specific objectives 

i. To determine the cost of transaction through agency 
banking. 

ii. To determine the efficiency of agency banking in time 
saving when serving customers. 

iii. To determine if availability of bank agents has increased 
opening hours to increase accessibility for banking 
services. 

iv. To determine the convenience of getting banking 
products offered through agency banking. 

 
 

IV. RESEARCH QUESTIONS 
1. How much cost do one incur to make transactions through 
agency banking? 
2. How has agency banking increased efficiency in time saving 
for making bank transactions? 
3. How has agency banking increased the availability of their 
services through   long opening hours? 
4. How convenient are the banking products which are offered 
through agency banking? 
 

V. JUSTIFICATION OF THE STUDY 
       This study is hoped to help to establish knowledge on 
agency banking in the area of Kitui central district. This 
knowledge is important to the banking agents providing the 
service in Kitui and also it is important to the banks in Kitui. 
 

VI. SCOPE OF STUDY 
       The research covered Kitui central district.Three locations 
from the district was considered in the research and this included 
Kalundu, Township and Miambani locations. The study 
population included all Equity bank agents and A/c holders from 
the same bank in Kitui central district. One agent from Kalundu 
and one from Miambani was picked and four agents from 
township location was picked randomly making a target sample 
of six respondents, also one hundred ( 100) A/c holders from the 
same bank were selected to make up the target population. 
 

VII. LIMITATIONS OF THE STUDY 
       There was a problem during data collection as some 
respondents were not willing to fill the questionnaire as they felt 
that giving the financial information about their banking through 
agency banking is very sensitive as banking involves money 
which is very sensitive. There was a problem in terms of getting 
secondary data because agency banking is a new phenomenon in 
Kitui central district and then little information was available. 
 

VIII. ASSUMPTIONS OF THE STUDY 
       The study was guided by the following assumptions:- 

i. The randomly selected sample of Equity bank agents 
from Kitui central district was operational. 

ii. The use of agency banking model in Kitui central 
district has continued to expand access to banking 
services especially where there are no physical 
bank branches. 

iii. The use of agency banking has decongested the banking 
hall of Equity bank Kitui branch though at a slow 
rate. 

                                 

IX. LITERATURE REVIEW 
       Agency banking regulations passed in February 2011 enable 
banks to offer services through third party agents approved by 
the CBK, agents can be telecoms outlets, small and medium 
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enterprises, retail chain and even small shops among others. 
They must be a profit- making entity that has been in business for 
at least 18 months and can afford funds for a float account. The 
services that agent can offer include cash deposits, cash 
withdrawal, payment of bills transfers (including benefits and 
salary payment) among others. 
       According to the bank supervision annual report (2011) 
adoption of agency banking has enhanced access to banking 
services. Despite 2011 being a year of accelerated inflation 
arising from high food and fuel costs the total population with 
access to financial services, which is a key indicator of financial 
sector growth and development, increased. This was attributed to 
the cost effective and efficient innovations within the banking 
sector one of them being adoption of branchless banking models 
like the Agency banking models .According to the bank 
supervision report (2012) Equity bank had the highest number of 
customers and agents where it had 5.3 Million customers and 
2851 agents and this indicated that agent banking had an effect 
on financial deepening as the higher the number of agents the 
higher the number of customers. 
 

X. THEORETICAL REVIEW 
Agency theory 
       Stephen Ross and Barry Mitnick (1972)   came up with 
agency theory, where they said that the principal delegates or 
hire an agent to perform work. The theory attempts to deal with 
two specific problems; first that the goals of the principal and an 
agent are not in conflict (agency problem) and second that the 
principal and agent reconcile different tolerances for risk. (Bruce 
et al 2005) say that the challenge in agency theory is to get 
agents to either set aside their self- interest, or work in a way in 
which they may maximize their personal wealth while still 
maximizing the wealth of the principal. This is true as some 
agents were even closing early than the physical banks according 
to this study. 
 
Diffusion of innovations theory 
       The original diffusion research was done as early as 1903 by 
the French sociologist Gabriel Tarde who plotted the original S- 
shaped diffusion curve. Tarde 1903 S- shaped curve is of current 
importance because, Most innovations have an S-shaped rate of 
adoption ( Rogers , 1995).Diffusion research centers on the 
conditions which increase or decrease the likelihood that a new 
idea, product, or practice will be adopted by members of a given 
culture .Diffusion of innovation theory predicts that media as 
well as interpersonal contacts provide information and influence 
opinion and judgments. Very little innovators adopt innovation in 
the beginning. Later Diffusion of innovation theory was 
developed by E.M. Rogers in (1962) and it originated in 
communication to explain how overtime an idea or product gains 
momentum and spreads through a specific population or social 
system. Researchers have found out that people who adopt an 
innovation early have different characteristics than people who 
adopt an innovation later. When promoting an innovation to a 
target population, it is important to understand the characteristics 
of the target population that will help or hinder adoption of the 
innovation. There are five established categories of adopters, and 

majority of the general population tends to fall in the middle 
categories .The five categories include:- 
       Innovators- These are people who want to be the first to try 
the innovation. They are venturesome and interested in new 
ideas. These people are risk takers. 
       Early adopters- These are people who represent opinion 
leaders .They enjoy leadership roles, and embrace change 
opportunities. They are already aware of the need to change and 
so are very comfortable adopting new ideas. They do not need to 
be convinced so as to change. 
       Early majority- They are rarely leaders, but do adopt new 
ideas before an average person. They just need to see evidence 
that innovation works before they adopt it. 
       Late majority- These people are skeptical of change and 
will only adopt innovation after it has been tried by the majority. 
They need to be told how many other people have tried the 
innovation and have adopted it successfully. 
       Laggards- These are people bound by tradition and very 
conservative. They are very skeptical of change and are the 
hardest group to bring on board. 
 

XI. RELEVANCE OF THE THEORIES 
       Relating the diffusion theory to agency banking, the agency 
banking is clearly an innovation that requires time to reach 
critical mass. With regard to communication channels, banks 
have done well to popularize the agency banking with service 
names that resonate well the target population. Such names 
include; Equity ndio hii, Kcb mtaani, co-op kwa Jirani ,Family 
papo hapo and so on. Such names intended to create a sense of 
ownership and create confidence among the banks customers for 
a service that has been devolved to their neighborhood or brought 
closer to their doorsteps. 
       Agency theory relates well with agency banking as most of 
banks have sought the services of third parties in offering the 
banking services to their customers. These bank Agents are paid 
some commission by the banks which they work for. The nearest 
branch of the bank provides necessary logistic support to their 
respective Agents. 
 
                 

XII. RESULTS AND FINDINGS 
       This study investigated the factors facilitating accessibility 
of banking services through agency banking in Kenya. The 
objectives of the study were; to determine the cost of transactions 
through agency banking, to determine the efficiency of agency 
banking in time saving, to determine how agency banking has 
increased opening hours to increase accessibility for banking 
services, and to determine the banking products offered through 
agency banking. 
 
       The study established that majority of the respondents (86%) 
strongly agreed that agency banking was worthwhile in availing 
banking services closer to customers. This reduced time wasting 
since customers do not have to travel long distances as the 
agencies are close to their residences. 
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Table 4.5: Transaction through agency avails services closer to customers 
 

Category Responses Percentage 

Strongly agreed 86 86% 

Agreed 14 14% 

Total 100 100% 

   
 
 
 
       The research also used the bar graph to represent the opinion of respondents on whether agencies availed services closer to 
people. 
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       The researcher calculated the correlation coefficient between 
the transaction cost and agency banking. This was to establish 
the strength of the relationship between transactions cost and 
agency banking and to determine if there was effect of reducing 
banking cost on accessibility of agency banking. The study 

revealed that there is a strong negative correlation between 
transaction cost and agency banking (r=-0.80 p=0.04) this 
implies that the more the banking agencies the less the 
transaction cost.  

 
Table 4.6 Relationship between transaction cost and Agency banking 

 
 
 
 
 
 
 
 
  
 
       This agrees with Ivantury and Timothy(2006)  who argued 
that Agency banking could be of benefit to the clients in the 
following ways; lower transaction costs (closer to their homes), 
long opening hours, shorter lines than in branches, more 
accessible to the poor who might feel intimidated in branches 
compared to agency, This is because the Agency banking enables 
the bank to extend their services not only in areas with poor 
branch Penetration but also up to the doorstep of those who are 

reluctant or otherwise unable, to make a trip to the nearest 
branch. 
       The study revealed that majority of the respondents (80%) 
agreed that the agency banking was effective in time saving. This 
is because agency banking were of benefit to the clients in the 
following ways; lower transaction costs (close to their homes) 
long opening hours, shorter lines than in branches, more 
accessible to the poor who might feel intimated in physical 
branches compared to agent banking. 

 
 

Table 4.7: Efficiency of Banking Industry 
 

Efficiency Responses Percentage 

Very good 15 15% 

Good 80 80% 

Fair 5 5% 

Total 100 100% 
 
 
The research also used a line graph to represent the effectiveness of banking industry. 
 

   
Transaction 
cost Agency banking 

Transaction cost Pearson Correlation 1 -0.8 
  Sig. (2-tailed)  0.04 
  N 100 100 
 
Agency Banking 

 
Pearson Correlation 

 
-0.8 

 
1 

  Sig. (2-tailed) 0.004  
  N 100 100 
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       The study also established that( 96% ) of the respondents strongly agreed  that the agency banking was saving on time during 
transactions since there were no long queues which tend to take long to serve the customers. 
 

Table 4.8: Time saving and Agency banking 
 

Category Responses Percentage 

Strongly agreed 96 96% 

Disagreed 4 4% 

Total 100 100% 
 
 
       According to 91% of the respondents, they strongly agreed 
that banking agent’s avail banking services through long opening 
hours as opposed to the banks with most of them opening from 

7.00am to 6.00 pm. This has enabled customers to access 
banking facilities very early in the morning and also late in the 
evening. 

 
Table 4.9: Agency banking long opening hours 

 

Category Responses Percentage 

Strongly agreed 91 91% 

Disagreed 9 9% 
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Total 100 100% 
 
 
       The research also used a pie- chart to represent this information. 
 
 

 
 

Table 4.10 Correlation between Long opening time and Agency banking 
  
                   
 
 
 
 
 
 
 
 
 
4.7 Regression Analysis 
       The researcher used regression analysis to test the effect of effect of a unit increase or decrease on the dependent variable. 
 

Table 4 Regression Coefficients 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

1 

(Constant) (a) 5.898 .072  .000 1.000 
Cost of transaction(X1) .500 .103 .434 4.873 .000 
Time saving (X2) 1.561 .199 .000 .000 1.000 
Opening Hours (X3) 1.777 .187 .000 .000 1.000 
Banking products (X4) .500 .055 .548 9.041 .000 

a. Dependent Variable: Accessibility of Agency banking services (Y) 
 
Regression model: Y = a + b1 X1 + b2 X2 + b3 X3 + b4 X4 
                                        Y = 5.898 + 0.5 X1 + 1.561 X2 + 1.777X3 + 0.5 X4 
  

   Opening time Agency banking 
Opening time Pearson Correlation 1 0.86 
  Sig. (2-tailed)  0.03 
  N 100 100 
 
Agency Banking 

 
Pearson Correlation 

 
0.86 

 
1 

  Sig. (2-tailed) 0.003  
  N 100 100 
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Interpretation of the Beta’s 
       The regression analysis above shows how a unit changes in 
independent variable changes the dependent variable.  All the 
betas’ (B) are positive indicating that every unit change in the 
independent variables will  course a positive change in the 
dependent variable with the following quantities; Cost of 
transaction (0.5), time saving (1.561), opening hours (1.777) and 
banking products (0.5). 
 

XIII. CONCLUSION 
       The findings of the research agrees with Habilolaka (2013) 
who argued that days are long gone when customers would 
queue in the banking halls waiting to pay their utility bills, school 
fees or any other financial transactions. They now do this at their 
convenience by using Agents outlets. Agency banking has 
enabled bank customer to access the banking services within the 
comfort of their neighbor-hood. Agency banking can 
dramatically reduce the cost of delivering financial services to 
unreached people. Agency banking can address the two main 
problems of access to finances; the cost of roll-out (physical 
presence) and the cost of handling the low value transactions. 
This is achieved by leveraging networks of existing third party 
agency for cash transactions and account opening and by 
conducting all transactions on line. This sharp cost reduction 
creates the opportunity to significantly increase the share of the 
population with access to formal finance and, in particular; in 
rural areas where many people in developing countries live 
(Lyman, et,al,2008). The study also revealed that the banking 
products provided by the banking agencies include cash 
withdrawal, cash deposit, bill settlement and balance enquiry 
mostly.                   
 
 From the findings of this study the researcher concluded that:- 

i. The banking agencies availed banking services 
closer to the customers leading to more 
accessibility hence saving the customers 
the transport cost. 

ii.  The agency banking is efficient in terms of 
transactions cost and time saving and most 
of the respondents were impressed by their 
performance. 

iii. The agency banking like any other bank 
offered products which include; cash 
withdrawals, cash deposit, bill payment 
and balance enquiry. 

 

REFERENCES 
[1] Abel G. Mugenda and Olive M. Mugenda,(2012), Research Methods 

Dictionary: Applied Research and Training services  
[2] Blau, P.M. (1964), Exchange and power in social life (New York, John 

Wiley) 
[3] Balman , Stanely, (1982), Agency research in managerial accounting: A 

survey. Journal of  accounting literature. 1. 154-213 
[4] Downs, Anthonny, (1957), An economic theory of democracy. New York: 

Harper and Row. 
[5] Kothari C.R, (2005), Research methodogy: Methods and techniques. 

Daryaganj, New Delhi,New age international. 
[6]  Mester, Loretta J,(1991),”Agency cost among savings and loans”, Journal 

of Financial  intermediation, Eisevier,vol.1(3) pages 257-278,june 
[7] Mitnick, Barry M , (1974), The theory of agency: The concept of fiduciary 

rationality and some consequences. 
[8] Mugenda, O.M. and Mugenda, A.C (1999),Research methods, quantitative 

and qualitative Mugenda, O.M. and Mugenda A.C (2003), Research 
methods, quantitative and qualitative approaches. Nairobi: Acts press. 

[9] Orodho,J.A (2005). Techniques of –writing research proposals and reports 
in education and social sciences. Nairobi:Kanezja HP enterprises.                                                              

[10] Rees R (1985), The theory of principal and agent- part i. Bulletin of 
Economic Research 37(1) 3-26. 

[11] Rees R,(1985),The theory of principal and agent – part ii.Bulletin of 
Economic research 37(2) 75-97. 

[12] Rogers, E.M (1995). Diffusion of Innovations (4th Edition).The free press, 
New York. 

[13] Rogers, E.M. (1976) New Product Adoption and Diffusion. Journal of 
consumer research,2  (March) 290-301 

[14] Ross, Stephene A. (1973),The economic theory of agency: The principal’s 
problem.  American economic review 62(2) 134-139 

[15] Shapiro, Susan P,(2005), Agency theory annual review of sociology 31 4.1-
4.2.2 

[16] Stightz, Joseph E,(1987), “Principal and  agent, The Newpalgrave: A 
dictionary Economics v3pp 966-971 

[17] The Central bank of Kenya’s annual supervision report for (2012) 
[18] The Central bank of Kenya’s annual supervision repot for (2011). 

 

AUTHORS 
First Author – Mutie Juliet Mwende,, School of Business and 
Economic, Mount Kenya University, Main Campus General 
Kago Rd P.O Box 342-01000 Thika , mutiejuliet@gmail.com 
Second Author – Dr. Julius Bichanga, School of Business and 
Economic, Mount Kenya University, Nairobi Campus P.O Box 
13495, Code- 00100 GPO, NAIROBI, KENYA, 
Jbichanga@mku.ac.ke 
Third Author – Jared Mosoti, School of Business and 
Economic, Mount Kenya University, Main Campus General 
Kago Rd P.O Box 342-01000 Thika, recentcopies@yahoo.com 

 

 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 205

www.ijsrp.org



Adolescent Sexuality Education in Contemporary 
Nigeria and its Implication for Pastoral Counselling 

OGUNDIPE, Stephen Oluwafunmilayo*, OJO, Funmilayo Yemi** 
 

* Department of Theology, Baptist College of Theology, Lagos, Lagos State, Nigeria 
* * Department of Social Justice, Afe Babalola University Ado-Ekiti, Ekiti State, Nigeria 

 
Abstract- Adolescents’ sexuality has become an issue of 
controversy between the family, school and the church with each 
of the agents pointing accusing fingers at each other. The church 
could be a powerful force for social and behavioural change, 
particularly in the current efforts to combat the HIV/AIDS 
pandemic. Anecdotal evidence suggests that church youths are 
sexually active but few studies have documented the sexual 
practices of these youths in the church. The purpose of the study 
was to examine adolescents and sexuality education and the 
implication for pastoral counselling in the contemporary situation 
of Nigeria. Scholars are of the opinion that attitudinal and 
behavioural practices are formed most times based on social 
trends that are in vogue within an environment. The concern of 
educationists and counsellors is to re-orientate adolescents’ for 
adequate understanding of their nature and character that are 
susceptible factors culminant through exposure, learning, peer 
influence which truncate their understanding of social issues, 
especially sexuality. More might be achieved by a more pro-
active engagement of the church in young people sexual and 
reproductive health matters. It is therefore recommended that 
pastoral counsellors should recreate consciousness of right 
awareness, attitude, behaviour, and appropriate sensitivity to 
sexuality and all there are for the benefits of the youth cluster 
group and human common good. The adolescents require right 
education through counselling concerning the adverse 
repercussion of wrong behavioural practices on sexuality that 
violates and devastates human dignity.    
 
Index Terms- Adolescent, Sexuality Education, Pastoral 
Counselling 
 

I. INTRODUCTION 
y nature, adolescents learn to blend with social construct 
around their terrain and most times they become motivated 

to make decisions regarding developmental issues like values, 
beliefs careers, lifestyles, and relationship with opposite sex 
(Ogundipe, 2014).[30]  Usually, they integrate ideologies, cultural 
views, sociological issues and philosophies of other people; 
moreover, they realistically incorporate, adapt and appropriate 
technological products. They have disposition to cultivate habits; 
imitate ways of life, while behavioral practices are imbibed or 
modified in the midst of global interconnectivity. Youth stage is 
susceptible to entanglement of pollutants, amoral practices, non-
conventional nuances, and immorality with emotional influences 
leading to sexuality.  

        This article examines the function of pastoral counselling to 
revamp, moderate and minimize aggressive involvement of 
adolescents in sexual prowess. Globalization most times serves 
as root cause of moral decadence as it lures, or influences people, 
especially the youth into social evil (Ukpong, 2002).[50]   The task 
of this work therefore focuses on: describing the adolescents and 
sexuality, the impact of globalization on youth sexuality and the 
response of theological education to dissuade youth from 
adapting wrong values and standards. The approach employed to 
address the menace of sexual decadence among adolescents is 
descriptive method, which would enumerate and pinpoint 
possible measures through theological education to help African 
youth overcome indecent sexual misconduct. The paper targeted 
youth group that possesses hyperactive tendency and aggressive 
disposition to sexual relationship purposely to re-orientate and 
refocus them against global, technological, and cross-cultural 
influences that deforms their integrity sexually. 
 

II. ADOLESCENTS SEXUAL LIFESTYLE IN CONTEMPORARY 
NIGERIA  

        The adolescents’ desire freedom in living but research has 
shown that they lack the wherewithal to do without the guidance 
of parents and older people at home and in the church. 
Adolescents create a separate world for themselves using slangs, 
coded language, facial expressions, body language and other 
means that can only be understood by their peer group.  Problems 
occur when the adolescent feel freer with their peers, trust the 
credibility of the information gathered from them and regard 
their parents as “old school” or ‘old fashioned.’ The adolescents 
do not want to delay sex and are hasty towards it (Okafor & 
Nnoli, 2010).[32]  Ideally, the main focus of these teenagers 
should be their educational, vocational, and moral development. 
The question now is, should counsellors sit-tight and allow such 
emotional problems to continue to showcase its ugly face among 
adolescents in our society especially in the church?  The answer 
is ‘NO.’ To avoid this, adolescents should be well equipped with 
precautionary measures to prevent premarital sex and unwanted 
pregnancies in the church. 
        Every human individual has sexual feelings; attitudes, and 
beliefs, but adolescents experiences of sexuality are unique 
because it is processed through an intensely personal perspective. 
This perspective comes from private, personal experience, public 
and social sources.  It is impossible to understand human 
sexuality without recognizing its multidimensional nature. 
Acquiring accurate information about sexuality can help prevent 
sexual problems, and it can help individual deals effectively with 
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certain problems such as infertility, impotence, sexual 
dysfunctions, sexual transmitted diseases, and sexual harassment 
if they occur in life. More importantly, information about 
sexuality can help individual become more sensitive and aware 
of interpersonal relationships, which usually contributes to the 
growth of intimacy and sexual satisfaction in life (Nwokeji, 
2010).[28]  
        In the last three decades, a substantial increase has been 
observed in the proportion of adolescents who engaged in sexual 
activity (Smith, 1997).[42]   Adolescents are known to be an 
adventurous group, and often engage in risky behaviours such as 
smoking, drinking alcohol, using drugs, and early unprotected 
sexual activity (Linbee, Valencia, & Cromer, 2000).[25]   Practices 
such as homosexuality, lesbianism, and sexual orgies are 
indulged in just for the reason of experimentation and peer 
influences, owing to a wealth of uncensored information they are 
exposed to, through an intensifying wave of westernization, the 
internet, and electronic media. This explains why adolescence 
has also been described as a time of ‘storm and stress’ (Hall, 
1904).[15]   In his review, Dahl (2004)[9] indicated that the 
dramatic increase in morbidity and mortality during this period 
of life not attributable to illness or infection, but rather to 
difficulties in the control of behaviour and emotion. The 
sensation-seeking and reckless behaviour seen among youth is 
thought to be responsible for the surge in accidents, suicide, drug 
abuse, violence, and risky sexual behaviour notable during the 
period of adolescence. Risky sexual activities could result in 
varying problems ranging from unwanted pregnancy, to abortion, 
to contacting STDs including HIV, even to death. In fact it is 
estimated that one-half of all HIV infections occur among people 
younger than 25 years (Merson, 1993).[27]  Therefore, it is no 
surprise that the sexual behaviours of teenagers should be a thing 
of concern considering the fact that the ages at which teenagers 
engaged in sexual activities is increasing with increased 
urbanization and modernization of communities. Risky sexual 
behaviours could also be influenced by intersocial factors such as 
emotional intelligence, self-esteem, media and religiosity. 
        Comprehensive education on sexuality and counselling are 
needful in preparing adolescents to cope with challenges of their 
sexuality and to practice healthy sexual behaviour as adult.  
Education is the total process of human learning by which 
knowledge is imparted, faculties trained and skills developed.  
Sexual development is an integral and important part of human 
development.  Though often approached with anxiety and given 
little attention in religious places, sexuality education is very 
vital.  It is a major component of comprehensive health 
education, the goal of which is to help adolescents become 
healthy adults with responsible sexual behaviour.  Amao-
Kehinde (2011)[2] and Karianna (2013)[20] list the importance of 
sexuality education to adolescents.  According to them, sexuality 
education enlightens the adolescents on sexuality issues and 
prevents them from developing sense of guilt, horror, disgust or 
fear, especially, when sex is to be performed at the right time for 
the right purpose and with the right person; knowledge of 
sexuality education helps adolescents make quality decisions on 
sex-related issues; it helps them learn about themselves as males 
and females; it helps them to master their own thoughts, feelings, 
attitudes and to compare and contrast with others; knowledge of 
sexuality education is important because it equips adolescents 

with knowledge and dangers inherent in adolescent intimacy with 
partners and the experiences of pregnancy, birth and child 
rearing; sexuality education helps prevent teenage pregnancy, 
substance abuse and youth violence and it enhances healthy 
relationships in homes society and social environment, that is, 
church. 
        Although sexuality education preaches free socialization of 
children with age-mates, experiences have shown that these 
inherent positive aspects of the education are not manifesting in 
the lives of the young peoples. The experience of free association 
of age-mates no-matter the sex, which sexuality in school 
education advocates appears more dangerous to the young one as 
regards the sexual morality than promoting sexual maturity.  
Arland and Donal (1989)[4]  opined that a teen who engages in 
illicit sexual activity is more spiritually vulnerable to other 
temptations as well. Sexual involvement hinders a young 
person’s association with God and sometimes prompts a slacking 
of religious commitment and traps him or her in a cycle of 
pressure and powerlessness.  These and many other factors are 
the effect of premarital sex.  
        The study of sexuality education hinges on the theory of 
reasoned action model, the health action process model, and the 
health belief model. These theories focus upon the importance of 
socio-cognitive variables in preventive health. Some of these 
models emphasize the importance of volitional decision of 
individuals about the perceived utility of their actions. This 
emphasis on individual volitional decision is central to the health 
belief models upon which the present study is anchored.  As 
noted by Manderson (1998),26]   the health belief model, which is 
a major conceptual framework of health education and 
promotion, hinges on the direct relationship between knowledge 
and behaviour. Sexuality education can be imparted through 
health education programme. A lot has been discussed in relation 
to sexuality education: importance of it and the role of media in 
sexuality education, but no known research focused on 
implication of pastoral counselling in promoting sexuality 
education among adolescents.   
 

III. OVERVIEW OF SEXUALITY EDUCATION 
        According to Sexuality Information and Education Council 
of the United States (SIECUS, 2008),[40]  sexual education is a 
lifelong process of acquiring information on sex and forming 
attitudes, values and beliefs. It involves sexual development, 
sexual and reproductive health, interpersonal relationships, 
affection and intimacy. Sexual education teaches the adolescents 
of abstinence-only; that is, to abstain from premarital sexual 
intercourse because of the following advantages it offers: 
prevention of unintended pregnancies, contracting HIV/AIDS 
and other sexually transmitted infections. Provision to protect the 
young folks from social evils emanating from indiscriminate 
sexual intercourse motivates the Federal Law of the United 
States of America (USA), to enforce every school-aged child not 
to engage in sexual activity (Kirby, 2005).[22]   It further 
advocates sexual activity within the confinement of monogamous 
marital relationship to guard against adverse psychological and 
physical effects associated with premarital sex; and elucidated 
further that, abstaining from sexual activity outside marriage 
allows for maturity and understanding of self (Iyang & Iyang, 
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2013).[19]   However, bearing children outside marriage has 
serious effects on the child, the mother and the society as a whole 
(Iyang et al., 2013).[19] 

        In most Africa context, especially in Nigeria, sex education 
is seen as a taboo to be talked about. Generally, adolescents are 
not allowed to have access to sexual health information because 
the society have the perception that such exposure will corrupt 
the child and he or she may likely be a victim of early sexual 
intercourse. In 2002 when the Nigerian Educational Research 
and Development Council (NERDC) in conjunction with the 
Federal Ministry of Education, civil societies and many other 
International Development Partners drafted and proposed a 
curriculum on Sexuality Education for both primary and 
secondary schools, it was received with mixed feelings and 
generated raging controversy especially in Northern Nigeria. 
Within a very short time, the discussion on its acceptability or 
otherwise was hijacked by religious leaders and other 
gatekeepers and was given different connotations and coloration. 
A recent study carried out in Kano state in Northern Nigeria 
revealed that parents have a negative perception of sexuality 
education in schools probably because it goes against their 
religious belief and socio-cultural norms and values (Eko, 
Abeshi, Osonwa, Uwande & Offiong, 2013).[11]  
        Sexuality in adolescence is peculiar as it is the period in 
which individuals start experiencing marked changes in their 
sexual makeup following puberty. As they become conscious of 
their sexes, adolescent boys and girls get attracted to each other 
said Collins (1988).[8]   Such feelings are natural and they need to 
know the extent of their relationships. Unhealthy sexual 
behaviours among teenagers can be very dangerous; they may 
lead to unwanted pregnancy, contraction of Sexually Transmitted 
Diseases (STDs) as well as other social ills. Empirical sources 
indicate that adolescent’s involvement in unguarded and 
indiscriminate sexual behaviour is on the increase (Okonofua and 
Kanfua, 1996; Osarenren, 2001)[34] and has led to increase in 
unintended and pre-marital pregnancies, high mortality rate (Ojo, 
2000)[31] and HIV/AIDS (Emeka, 1996).[12] 

 

IV. RATIONALE FOR TEACHING OF SEX EDUCATION TO 
ADOLESCENTS 

        Adolescence is a period which usher male and female into a 
world of pleasurable experiences.  It is a period filled with 
excitement and the desire for sexual release.  It is also a period 
where adolescents are filled with curiosity and exploration about 
the world as well as their body, UNICEF, (2011).[49]   Esu 
(1990),[13] Isangedighi (1990)[18] explained that cultural and 
religious beliefs have denied adolescents the opportunity of 
receiving enough information about human sexuality.  They 
opined that the inclusion of sex education in the curriculum of 
Nigerian secondary schools is necessary to provide information 
which will assist adolescents to channels their sexual drives to 
other creative activities until they are fully matured and prepare 
to engage in sexual activities.  Pre-marital sex is viewed in 
Nigeria as a sign of immorality. It brings disgrace to those 
families whose adolescents are discovered to have engaged in 
pre-marital sex, Oloko and Omoboye, (1993),[37]; SIECUS, 
(2009).[41] 

        Emphasizing the importance of sex education, Isangedighi 
(1990);[18] Effiom and Ejue (1998)[10] outlined five reasons for 
pre-marital sexuality: 
        1. The nature of adolescence: Adolescence according to 
Isangedighi is a period marked by increased self awareness, 
increased sex drive and a period of development of self-identity. 
Some adolescents are by nature, very inquisitive. Such 
adolescents would want to have an experience of sex. Sex 
education is very necessary at this stage to help such adolescents 
receive information on how to channel their sex drive to other 
creative activities until they are fully matured for it. 
        2. Exposure to modernity: Culture is dynamic. It changes 
with time and according to technological innovations. The 
improvement in technology has also caused a serious drift from 
what adolescents consider as old school values and ethics to what 
they call modern life. Improvement in technology also brought 
modernity to the media and film industry. The television, film, 
internet and music have significant influence on adolescents’ 
sexuality. They tend to put in practice what they see, hear, read. 
These influences pose a danger to adolescents’ sexual lives, 
hence the need for sex education. 
        3. Peer group influence: Adolescents experience social 
acceptance when they conform to the rules governing their peer 
relation group. Some adolescents are lured into sexual 
relationship by their peers who may have experienced it in one 
way or the other. 
        4. Parental attitude, care and control: Isangedighi 
(1990)[18] pointed out that parents are the first group of people 
who set moral standards for their children. They operate as role 
models to their children. When parents are permissive in their 
parenting style, it exposes adolescents into pre-marital sex. There 
are other categories of parents engage in extra marital sexual 
relationship without reservation. Adolescents from such families 
are at risk as their parents may not bother about their sexual 
activities. Such adolescents need sex education. 
        5. Eroding sexual morality: Moral laxity on the part of the 
adolescents can also be a reason for pre-marital sexuality. Effiom 
and Ejue (1998)[10]  explained that it is not uncommon to find a 
parent engaging in sexual activities with his daughter’s girl 
friend. It is also not uncommon to find teachers and pastors who 
should be custodians of morality, engaging in sexual activities 
with adolescents. 
 

V. COUNSELLING AND SEXUALITY EDUCATION 
        Human sexuality is seen as a sacred issue that raises much 
doubt about the morality of anyone who ventures to discuss it. As 
a result of this, the adolescents were left to mature to adulthood 
with whatever knowledge they could gather about sex from peer 
groups in the course of their development. The effect is always 
devastating. In spite of the present technological breakthrough, 
Nigerian cultural values and attitudes remain static, which has 
affected the stand of significant others in the life of the 
adolescents in terms of letting them know. Parents, elders, the 
elites, and even schools have refused to let the adolescents know 
their body mechanism and functions. There is the superstitious 
belief that giving them sexuality education will help to increase 
sexual promiscuity. These are mere belief and should be 
discarded. Nwabuisi (2000)[29] opined that traditional values are 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 208

www.ijsrp.org



very important and rewarding but when they have negative 
influence on development to the extent that they become a barrier 
to national interest and unity, attachment to them should be re-
examined, discouraged, or modified. 
        The above notion reflects the need for the integration of 
counselling in sexuality education. Counselling has been used to 
denote a wide range of procedures including advice-giving and 
support in times of trouble or need, encouragement, information-
giving and test interpretation. The overall aim of guidance and 
counselling Araniego (2003)[3] submitted, is the enhancement of 
academic, vocational, and personal/social development as well as 
emotional, social, and life planning effectiveness in individuals. 
Guidance and counselling as opined by Omeje (2003) [38] is an 
inter-personal relationship in which the counsellor helps the 
client who is in need to fully understand self and properly adjust 
within the environment he/she finds himself/herself. That is 
making the client to be able to resolve conflict in life. Conflict as 
referred here implies any block that an individual is confronted in 
the course of development of which sexuality is part. On the use 
of workshop, seminars/conferences to highlight sexuality 
education issues, Okumu (2001)[36] said that a well-planned 
human sexuality programme can be set up as a guide to provide a 
step-by-step information service through the use of 
seminars/conferences as well as workshops in the church. 
 

VI. ADOLESCENTS AND SEXUALITY IN THE CHRISTIAN 
CHURCH 

        In the early Christian church, few restrictions were placed 
on adolescent boys. A passage from St Augustine’s writings 
mirror descriptions of adolescent boys today, including mention 
of sexual curiosity and body changes. It was around sixth century 
when the church “peritentials” were dispersed to govern the 
sexual conduct of clergy (Gies & Gies 1989).[14]  The peritentials 
specified sex only at a certain times of the year and were 
exclusive to homosexual marriages.  Penalties for other activities, 
ranging from kissing to oral sex, were severe. 
        During the middle ages various changes occurred in church 
and state doctrines governing adolescent sexuality. The church 
sought great social control over parishioners. This led to 
restrictive measures governing adolescent sexuality which 
included bans on premarital sex, homosexuality masturbation, 
abortion and contraceptives (Boswell, 1980).[5]   There is other 
evidence to show that church exerted sexual norms; for example, 
the first systematic persecution of sexual nonconformists and 
banning of parishioners from direct access to the bible (Boswell, 
1980).[5] 

        During late 18th century and early 19th century sexuality 
study was placed under the direct purview of religion and not 
science. Kett (1977)[21]  observed that the Women’s Christian 
Temperance Union (WCTU) of the late 1870s and 1880s 
attacked all forms of public indecency, including adolescent 
vices.  The young Men Christian Association complemented the 
WCTU’s activities from the 1870s onward and even published 
scores of pamphlets designed to terrorize adolescents about evils 
of sexuality. Some religious groups established homes for unwed 
pregnant adolescents and these girls were kept in groups and 
homes long after births of their offspring (who were adopted by 
others) so as to keep them away from additional exposure to 

worldly vices. In a report, Starbuck (1899)[43]  show that religious 
leaders and psychologists asserted: the only way to keep 
adolescents away from sexual activities was through religious 
conversion. 
        One factor that has not been given adequate attention is the 
role of religion in adolescent sexuality. Although several studies 
according to Lehrer (2004)[24] have shown a correlation between 
adolescent sexual behaviour and religious commitment; no 
serious attempt to confirm the underlying mechanism through 
which religion affects sexual behaviour in Nigeria. Since 
religious values are the source of moral proscriptions for many 
individuals, the teachings of the churches are likely to play vital 
role in the formation of individual attitudes, values and decisions.  
The extent to which Christian religion influences individual 
attitudes and behaviour depends on the specific doctrines and 
policies of the churches, the degree of integration and 
commitment of individuals to their particular religious 
institutions viewed Thornton & Camburn (1988).[46] 

        The Christian religious groups have strong opposition 
against premarital sex, although such opposition is more radical 
among the Pentecostal and Evangelical religious movements. 
While the latter can sanction their members by 
excommunication, the former can tolerate the offending members 
with the hope that they will turn a new leaf declared Thornton 
(1985).[44]  This differential institutional commitment to 
premarital sexual abstinence leads to the expectation that 
individual Catholics and Evangelical Protestants would be less 
accepting of premarital sex than non-fundamentalist Protestants. 
Those with no religious affiliation would be most likely to accept 
and engage in premarital intercourse. 
        Since most religious groups discourage premarital sex, the 
degree of commitment to religious organizations may be more 
important as a determinant of premarital sex attitudes and 
behaviour than religious affiliation. Individuals who attend 
religious services may receive more frequent religious messages 
against premarital sex. Their greater religious commitment may 
also make them more likely to accept the teachings of their 
religious institutions concerning premarital sex. Thus, individuals 
who attend religious services frequently and who value religion 
in their lives are probably more likely than others to develop 
sexual attitudes and behaviour that are consistent with their 
religious doctrines. As a result young people who are active in 
religious groups would either have a greater commitment 
towards sexual abstinence before marriage or would place greater 
emphasis on maturity in sexual relationships than those who are 
less active in religious institutions opined Thornton & Camburn 
(1987).[46] 

        Involvement in religious institutions would also enhance the 
chances of young people making friends with peers who have 
restrictive attitudes towards premarital sex. Young people who 
are active in religious affairs would have increased contact with 
adults who might mentor them to delay sexual involvement. The 
religious commitment of individuals can be influenced by their 
values and behaviour concerning family and personal issues 
inconsistent with the teachings of their religious institutions can 
resolve such discrepancies through a number of mechanisms, 
including making redefinitions of the group’s position on a 
subject or modifying their positions to be more in tune with that 
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of the faith.  In neither of these cases would there be any 
necessary impact on the individual’s religious commitment. 
        These theoretical considerations lead to the expectation of 
reciprocal causal influences between religious commitment and 
adolescent sexual attitudes and behaviour.  However, this causal 
relationship is not pursued in this analysis because the study 
never collected information on those issues.  Attendance at 
religious services or programmes and religious importance are 
likely to produce less permissive attitudes and less engagement 
in premarital sex, while the acceptance of premarital sex is likely 
to reduce religious commitment and participation. Lehrer 
(2004)[24] succinctly state that both of these mechanisms would 
lead to negative correlation between religious involvement and 
premarital sex. In as much as Thornton and Camburn (1987)[46] 
visualized that religious belief or practice is the most important 
factor in a decision to delay sexual intercourse at age 20 by 
young adolescents in New Zealand, and in the United States, 
Paul, Fitzjohn & Eberhart-Philip (2000)[39] observed that greater 
religiosity is associated with non-initiation of sexual intercourse 
among adolescent genders, the more reason why pastoral 
counseling on sexuality education is highly required for 
adolescents in Nigeria.  
 

VII. PASTORAL COUNSELLING MEASURES TO REORIENT 
ADOLESCENTS ON SEXUALITY EDUCATION  

        In as much as Pastoral Counseling Measures (PCM) seeks 
to guide and help people distinctly over areas of affectedness 
through psychological and theological means to cause life 
modification, transformation and/or healing that would ensure 
positive change, growth and development, (Clinebell, 1989)[7]  is 
of the opinion that reparative will happen if the adolescents are 
reached with PCM either on one-on-one or collectively on group 
basis. The goal of that approach is to address a variety of 
underlying psychological needs from a faith-based perspective 
(Okpoko, 2014).[35]  Before Pastoral counselling could have 
positive impact, Yalom (1980)[50]  said counsellors must 
approach the counsellees phenomenologically; that is, enters into 
their world view and listen, then address areas where growth are 
jeopardized or blocked with professional dynamics in 
relationship to bring understanding and holistic touch to their 
lives; hence, Hunter (2005) submits that pastoral counselling 
uses both psychological and theological resources to deepen 
understanding with counsellees in counselling relationship. 
Pastoral counselling differs from other types of psychotherapy in 
that it works on the whole person (body, mind and spirit) to be 
aware of need for life modification. Despite that problems and 
challenges of humans are sometimes physical and mental, yet 
they may require spiritual care for decisive action that would 
promote lifestyle transformation (Okereke, 2009[33]; Clinebell, 
1984)[6]. Therefore, it becomes expedient for pastoral counsellors 
to employ the following measures to bring theological factors 
into adolescents’ sexuality to assist them individually or 
collectively. 
 
Effective Guiding against Negative Influences on Sexuality 
        Through individual relation or group forum the pastoral 
counsellors should expose negative influences drawn from 
globalization which affects individuals, group of people, age 

strata, communities, towns, cities and nations to adolescents. 
They must be informed that the negative side of it is affecting 
their reasoning, attitude, morality, belief, customs and sexuality. 
Adolescents of this dispensation need awareness of 
Amalorpavades (1999)[1] observation that they are losing some 
valuable virtues as the global trend is producing an international 
culture in the sense of becoming part of the worldwide network 
comprising economic, political, military, strategic, ideological 
and cultural relationships. The internet, television and other 
media facilities which suppose to aid adolescents towards 
maturing into responsible adults have become thorn in the flesh, 
for the materials they watch have negative impact on them by 
corrupting their mindset. That led to their involvement in crime 
and immoral life as sexual appetizers are advertised on 
billboards, magazines, news papers, television and other subtle 
ways while medical technology promotes indiscriminate sex 
revolution through family planning methods. The advancement 
that supposes to guard and produce sanity in living has turned to 
be avenue for free sex, act of immorality and sexual promiscuity. 
With those obvious reasons, the question should no more be what 
motivates adolescents into hyperactive sexual practices but rather 
how would pastoral counsellors disabuse their minds against 
such behavours? The helpful measure to achieving that, 
according to Ogundipe (2014)[30]  is guiding them appropriately 
and proffering useful antidotes of fear of the Lord which is the 
beginning of wisdom (Prov. 1: 7) that can dissuade them from 
negative influences on sexuality.  
 
Sensitization of Consciousness on Motivating Factors of 
Sexual Behaviours 
         Making known of factors that usually influence, encourage, 
and or motivate adolescents into indiscriminate sexual prowess 
they are vulnerable to, is the role of pastoral counsellors. Among 
those includes things that passes through their ear-gate, eye-gate 
and what they swim through in relationship. The external 
influences keep mounting pressure on the adolescents’ mentality 
causing proactive attitudes towards sexual aberrations. As the 
society and environment the adolescents live changes fast, it 
affects what they claim to know which constitute tough problem 
of how to live and relate with the opposite sex and/or spurs 
intensive premarital sexual attitude and behavior.  Pastoral 
counsellors should include tickling adolescents’ conscience 
concerning motivating factors of premarital sex which comprises 
heavy petting, staying together in privacy, modern rock music, 
bad friends and drugs/alcoholism, public display of sex by mass 
media, and reading sexual pornographic books; alert them that 
pornography is harmful among other reasons, because it makes 
sex trivial, uninteresting and dull. The worst thing that it turns 
sex to is emptying it out of mystery, wonder and longing. 
Moreover, counsellors must emphasize that the goal of 
pornography is to capture young people’s mind and stimulates 
them to all kinds of sexual practices whereby involving parties 
are reduced to a playmate in the sex bed and is solely to provide 
enjoyment to the man (or boy), who emerges free of any personal 
involvement. When playmate is over, the female gender is easily 
discarded, while the playboy appears to be skilled manipulator of 
the female gender. 
        Pastoral counsellors need to sensitize adolescents that sex 
and sexual relationship that was an act of dignity has no more 
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regard among them because sexual impropriety had become 
cancerous for the way they handle or practice it. Serial sexual 
engagement among adolescents worsens the situation by making 
the problem endemic in nature. Ogundipe (2014)[30]  observes 
that one of the major challenges of modern life in Africa, 
especially in Nigeria, is how to stop the cancer of sexual 
degeneration before it destroys the contemporary society or the 
cluster group of the adolescents. The problems of sex abuse, sex 
violence, rape of various kind and sex assault have become 
entrenched among them because of their access to the internet. 
The need to dissuade large percentage of the youth who spend 
hours on searching through browsing various sites purposely to 
satisfy their sexual curiosity and interest cognitively, while later 
finding ways to practicalize those visualized scenes in sexual 
bizarre;  this should be a concern for pastoral counsellors. 
 
Effective Biblical Education to Reorder Understanding on 
Sexuality 
        Biblical education is described by Kolawole and Oladeji 
(2012)[23] as education that is theological, God centered, and 
meant to meet the total needs of man, namely physically, 
psychologically, socially, and spiritually. In other words, pastoral 
counsellors should utilize theological education, which is the 
teaching and training that is biblically oriented, interpreting the 
living word of God that is unchanging to sexuality in this 
changing world and to transform or modify adolescents’ lives 
within Nigerian worldview. Reasoning biblically over sex and 
sexuality would be a new and existing issue probably to postulate 
some possibilities to check, minimize, abrogate or bring about 
retraction from  the aftermath can be termed a rethink. 
 
Exploring Behavioural Therapy to Cause Habit Modification 
        Adolescents’ awkward sexual habit would be modified if 
pastoral counselors employ behavioral therapy which aims at 
changing a particular behavior which has psychological, social 
and spiritual root. Most times, this class of youth with 
dysfunctional sexual habits keeps yielding to the appeal, arousal 
or attractiveness of sexual stimuli; hence, it becomes difficulty to 
abandon the habit. The first time adolescents involve in sexual 
advances, it may have a powerful effect but subsequently the 
urge to proceed overwhelms them leading to hyper-activeness 
different from the initial experience. As the practice persists in 
relating with opposite sex, the higher devastating the outcome 
that may be gruesome in nature. When a person become 
conditioned to sexual thinking, stimulation, feeling and/or 
craving for it, such individual may become tensed and aggressive 
after opposite gender psychological; that conditioning may be 
hard to stop. Behavioural therapy works on the learned behaviour 
by reconditioning the affected to sideline, develop an act of will, 
or wean away from abnormal behavior through determination, 
substitution by refocusing, need for fulfillment and lifestyle 
management as Collins (2007)[8] suggested. Another means that 
counsellors could utilize confidently or employ to tackle the 
problem through reversion of learned behavior is application of 
rewards or incentives to help encourage change. 
 
Exploring Group Work and Therapy to Check Sexual 
Emotionalism  

        Group formation and group work are measures used in 
Africa, especially in Nigeria, to execute great task and projects. 
That approach is found useful, purposeful and result oriented 
because goals which groups pursue are related to social issues, 
mutual cooperation, physical and economic reliance, and 
emotional well-being. Ogundipe (2014)[30]  stated unequivocally 
that the Yoruba people in Nigeria form groups among themselves 
for the purpose of promoting and protecting common interest in 
the field of politics, economics, religion, recreation and 
enjoyment. Pastoral counsellors should utilize group work and 
group therapy to solving crisis or problems of individuals, 
family, and community; or even check sexual emotionalism 
among the adolescents through sharing, teaching, advising, 
confronting and sometimes modeling. Group therapy involves 
people that are homogeneous or heterogeneous in nature, with 
similar problems that require counselling attention. Pastoral 
therapist guides the thought of discussion, while in self-help 
groups; the facilitator gives instruction and allows the 
participants conduct the sessions themselves. Talking and sharing 
experiences with adolescents on sexuality would retune their 
emotion and enhance understanding and learning to cope 
meaningfully with opposite genders without messing-up. 
 
Provision of Balanced Emphasis on Domains of Learning 
        To bring about learning that will re-orientate the adolescents 
understanding on sexuality requires that the pastoral counsellors 
should work consciously and with painstaking to reach them 
holistically through domains of learning. There are three distinct 
domains through which learning takes place in every human 
individual – cognitive, affective and behavioural. The counsellor 
can bring effective modification into the adolescents’ abnormal 
attitude and behavioural practices on sexuality if their intellectual 
dimension that embodies knowledge acquisition, information 
processes and thinking skills is charged with facts and reloaded 
with new genuine information. The content-oriented teaching in 
counselling would adequately guide the adolescents who would 
practically gain and apply better understanding to life situations 
on sexuality. Moreover, pastoral counselling has the 
responsibility to treat or address the internal compartment of 
adolescents which stand for affective domain that embodies the 
emotions, attitudes and values.  
        When the adolescents mind is positively affected through 
pastoral counselling there would be enlightenment, exposure to 
realities that would quicken understanding on sexuality to cause 
dynamic change or realistic transformation of their cognition and 
personality. Getting into affected individuals inner worldview to 
address and cause adjustment in the feelings, attitude and values 
calls for what Clinebell (1984)[6] and Ogundipe (2014)[30]  
presented as procedural instrument for openness in relationship. 
The procedure comprises development of affectionate mood, 
acceptance of the class of persons, building rapport, inquisition 
of internal struggles, active listening and empathy for their 
situation or understanding. The possibility of entering their inner 
privacy through the procedure for tangible reorganizing is 
ascertained. Pastoral counselling could be effective and render 
effective education provided efforts towards balanced education 
incorporates behavioural domain of learning that involves actions 
and lifestyle reformation. When counsellors present options that 
prompts counselees or learners to the point of practical acting 
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their understanding learning had occurred. The value of 
knowledge acquired manifests in the realm of demonstrating 
what is learnt with caution, openness, determination, unwavering 
and remaining consistent in practices. In other words, doing what 
was learnt on sexuality should not be negotiable or compromised 
in developmental situations of the adolescents as James 2: 18 
suggested and emphasized.  
 

VIII. CONCLUSION AND RECOMMENDATION 
        The findings from both the extensive review of literature 
and explorative study, there is indication that sexuality education 
within churches is still an uncomfortable topic and it is only 
mentioned in passing. Most adolescents only participate in 
church activities within the churches like youth choir, clubs and 
regularly attended services, but never attended a sexuality 
discussion forum.  Most of what they know for example, teenage 
pregnancy, HIV/AIDs, STDs is mostly from school and the 
media. 
        If religiosity can prevent adolescents from premarital sexual 
activity, it has a great implication for current HIV/AIDS 
prevention in Nigeria. Religion is a powerful tool with which to 
address both the HIV and AIDS prevention. It plays central and 
integrating role in the social and cultural life of the people than 
the health workers. The voice of religious leaders is highly 
respected because of the moral authority they command.  
Policymakers should make conscientious efforts to mobilize 
religious leaders in this current drive. Also, adolescents can give 
and receive sexual pleasure without intercourse by hugging, 
companionship, that is, spending time together, touching, sharing 
intimate thoughts and feelings, sharing fun, sharing sadness and 
joy and supporting each other with instruction from religious 
leaders. Once this is done the ugly incidence of premarital sex 
and teenage pregnancy would be averted for prevention they say 
is better than cure. 
        Religious activities should be encouraged to enhance the 
moral development of the adolescents. Given the fact that youth 
who value religion and participate in congregation’s activities are 
less involved in risky behaviours, it is possible that at-risk youth 
in particular may alter some of their behaviours if they are 
associated with a caring environment that stress risk avoidance, 
pro-social behaviours, positive role-models and healthy 
relationships. This will ultimately lead to a reduction in risky 
sexual behaviour of the adolescents in the society. Pastoral 
Counselling services therefore should be intensified more in 
religious circle in Nigeria. 
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Abstract- Recent trends  in the field of new developments 
demands  key features like high sensitivity and high stability of 
the core  like ‘Silicon’ as in various  fields such as silicon chips 
using high  silica technology, Silicon wafers, has all requisite 
semi-conducting properties, doping ,photoconductivity, junction 
formation etc.together can be named as “Silicon Valley”. 
Application of Silicon in the bio-physical engineering, as fibre 
optic sensors has drawn a lot of interest to researchers in the field 
of Science and technology. A sol is a dispersion of the solid 
particles (~ 0.1-1 mm) in a liquid. A gel is a state where both 
liquid and solid are dispersed in each other, which is present in 
the form of a solid network containing liquid components. 
Silicon from Orthosilicic acid is taken as a binder /core for the 
application in broad areas of clinical and biomedical industries. 
Tetraethylorthosilicate (AR) is reflux hydrolyzed with ethanol as 
the medium using KOH as catalyst by the sol-gel technique. A 
white solid compound orthosilicic acid is formed which is 
collected, washed and vacuum dried. Spectral Characterization of 
the silicic acid is done by FTIR Spectroscopy, 1HNMR 
Spectroscopy. Surface morphology of the silicic acid molecule is 
studied by Scanning Electron Microscopy. Silicon with PVP 
additive thin films are of industrial applications. Silicon with 
different ratios of PVP-derivatives can be widely applied for 
various pharmaceutical applications. Sol-gel doped matrices are 
of the form of xerogels and possess a network of internal pores 
and cavities enabling the entrapped molecules to interact with the 

surrounding medium. The doped matrices possess good optical 
characteristics which are of key importance for production of 
optical sensors (optodes). 
 
Index Terms- Silicon, sol-gel, xerogel, binder, sensors, 
biomedical, PVP. 
 

I. INTRODUCTION 
esoporous silica with regular geometries are in great 
demand owing to their scientific importance and great 

potentials in practical applications such as catalysis, adsorption, 
separation, sensing, medical usage, cosmetology ecology, and 
nanotechnology[1]. Silicon is considered to be important in 
human physiology in protecting against the toxic effects of 
aluminium, and the kinetics of uptake and excretion of silicic 
acid, the bioavailable form, are studied. On thin layers of silicic 
acid or alumina, adsorption chromatography a new and highly 
efficient analytical tool can be used for the rapid separation of 
lipids of different classes of compounds [2].  The integration of 
organic or inorganic dopants, like dyes or nanoparticles, highly 
sophisticated multifunctional hybrid polymers or nanocomposites 
have become important to achieve active optical functions and 
formulations e.g. switching, light harvesting, or storage media[3].  
 

 

M 
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Fig 1.1 Sol- Gel Chemistry 
 
       The recent trends in implications of organically-modified 
silica-based materials  include the electro-assisted generation of 
organosilica films on solid electrode surfaces,  the 
electrochemical characterization of mass transfer reactions in 
porous functionalized silica,  and gas sensors involving sol–gel 
materials, and the electrochemical characterization and 
applications of ordered mesoporous organosilicas, and sol gel 
nanocomposites has been studied. Procedure for applying 
molecular imprinting functional groups to the inner surfaces of 
the  sol-gel nanotubes for chemical separation of estrone has 
been reported thereby developing the silica nanotubes for the 
biological applications. The sol-gel-derived ceramic carbon 
nanotube nanocomposite electrodes prepared by doping the 
multiwalled carbon nanotubes (MWNTs) into a silicate gel 
matrix are a new class of nanocomposite electrodes that are very 
applicable in electrocatalysis, electrochemical measurements, 
and development of carbon nano tubes (CNT) - based electronic 
biodevices. 
       From macroscopic synthesis of silica nanotubes by the sol–
gel template method strong photoluminescence was studied by 
Ming Zhang et al.. A hybrid nanocomposite film of chitosan/sol–
gel/multi-walled carbon nanotubes was developed which can 
provide a favorable microenvironment for bioelectrocatalytic 
activity of horseradish peroxidase (HRP) towards H2O2 .  
Nanostructured thin films using sol-gel technology are used to 
study the semiconductor film structures for gas-sensitive 
adsorption sensors. ZnO wurtzite clusters prepared from sol gel 
method exhibit the bright luminescence and can be used as 
semiconductors [4-11].  

 

II. SOL - GEL TECHNIQUE 
       Sol-Gel Process is a wet-chemical technique widely used 
recently in the fields of materials science and ceramic 
engineering. Such methods are primarily used for the fabrication 
of materials starting from a chemical solution which acts as the 
precursor for an integrated network (or gel ) of either discrete 
particles or network polymers. Sol-gel chemistry produces a 
variety of inorganic networks from silicon or metal alkoxide 
monomer precursors. First discovered in the late 1800s and 
extensively studied since the early 1930s. The evolution of 
inorganic networks through the formation of a colloidal 
suspension (sol) and gelation of the sol to form a network in a 
continuous liquid phase (gel) is involved in this process.  A metal 
or a metalloid element surrounded by various reactive ligands is 
taken as precursors for the synthesis of these colloids. Metal 
alkoxides such as tetramethoxysilane (TMOS) and 
tetraethoxysilane (TEOS) are preferred because they react readily 
with water. Three reactions are generally used to describe the 
sol-gel process: hydrolysis, alcohol condensation, and water 
condensation. 
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       Equation 1.shows the hydrolysis reaction, through the 
addition of water, replaces alkoxide groups (OR) with hydroxyl 
groups (OH). Equation 2a. & 2b. shows condensation reactions 
involving the silanol groups (Si-OH) produce siloxane bonds (Si-
O-Si) plus the by-products water or alcohol. A mutual solvent 
such as an alcohol is utilized which acts as a homogenizing 
agent; hydrolysis is facilitated due to the miscibility of the 
alkoxide and water in alcohol. As the number of siloxane bonds 
increases, the individual molecules are bridged and jointly 
aggregate in the sol. The sol particles inter knit to form a network 
a gel is formed [12-18]. Factors that affect the rate of hydrolysis 
and condensation reactions are:  
 

a) pH,  
b) Temperature and time of reaction,  
c) Reagent concentrations,  
d) Catalyst nature and concentration,  
e) H2O/Si molar ratio,  
f) Aging temperature and time,  
g) Drying. 

 
The structure and properties of the sol-gel-derived inorganic 
network can be varied by controlling the important factors: 
 

a) pH,  
b) Nature and concentration of catalyst,  
c) H2O/Si molar ratio (R), and 
d) Temperature. 

 
pH 
 
       Hydrolysis occurs by the nucleophilic attack of the oxygen 
of water on the silicon atom by the reaction of isotopically 
labeled water [19] with TEOS that produces only unlabelled 
alcohol in both acid- and base-catalyzed systems as shown 
below: 
 

                                                                                                        

 
 

Fig 1.2 pH rate for hydrolysis in aqueous solution 
 
Nature and concentration of catalyst: 
       The rate and extent of hydrolysis reaction is very much  
influenced by the strength and concentration of the acid- or base 
catalyst (HCl, NH3, acetic acid, KOH, amines, KF, and HF). 
Base-Catalyzed Mechanism:                                                         
       Base-catalyzed hydrolysis of silicon alkoxides proceeds 
much more slowly than acid-catalyzed hydrolysis at an 
equivalent catalyst concentration. Basic alkoxide oxygens tend to 
repel the nucleophile. Under basic conditions, in an  SN2-type 
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mechanism, water dissociates to produce hydroxyl anions in a 
rapid first step. The hydroxyl anion then attacks the silicon atom. 

               

 

           

 
 

Fig 1.3 Base Catalyzed Hydrolysis 
 
H2O/Si molar ratio: 
       An increased value of alkyl groups promotes the hydrolysis 
reaction. Aelion et al. found that the acid-catalyzed hydrolysis of 
TEOS to be first-order in water concentration.There is an 
apparent zero-order dependence of the water concentration under 
basic conditions. Increased values of alkyl groups (R) accelerate 
hydrolysis, when R is increased while maintaining a constant 
solvent: silicate ratio, the silicate concentration is reduced [20-
22]. 

 
Fig. 1.4 Gel Times dependent on H2O: TEOS Ratio 

 

       Many factors affect the  silica network, such as, pH, 
temperature and time of reaction, reagent concentrations, catalyst 
nature and concentration, H2O/Si molar ratio (R), aging 
temperature and time. Silicon oxide networks derived under 
base-catalyzed conditions yield more highly branched clusters 
which do not interpenetrate prior to gelation and thus behave as 
discrete clusters. 
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Fig. 1.5 Branched clusters of Silica Network 
 
 
       Sol-gel polymerization takes place in three stages: 
1.Polymerization of monomers to form particles 
2. Growth of particles 

3.Linking of particles into chains, then networks that extend 
throughout the liquid medium, thickening into a gel [23].          
 

 
 

Fig 1.6 Sol-Gel Technologies 
 
Advantages of Sol-Gel Technique: 
 

 Sol-Gel process can produce thin bond-coating to 
provide excellent adhesion between the metallic 
substrate and the top coat. 

 It can produce thick coating to provide corrosion 
protection performance. 

 This process can easily shape materials into complex 
geometries in a gel state. 

  High purity products can be produced because the 
organo-metallic precursor of the desired ceramic oxides 
can be mixed, dissolved in a specified solvent and 
hydrolyzed into a sol, and subsequently a gel, the 
composition can be highly controllable. 

 It can have low temperature sintering capability, usually 
200-600°C. 

 It provides a simple, economic and effective method to 
produce high quality coatings. 
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 Due to their high chemical homogeneity, low processing 
temperatures, and the possibility of controlling the size 
and morphology of particles this technique is in 
demand. 

 The sol-gel-derived materials provide excellent matrices 
for a variety of organic and inorganic compounds. 

  One of the most important features of doped sol-gel 
materials is their ability for preservation of chemical and 
physical properties of the dopants.  

 This feature marks those materials as almost unique 
hosts for a number of biologically important molecules 
which can be utilized in a number of biomedical 
applications. 

 The advantages of sol-gel technology used for 
construction of biomedical sensors, laser materials or for 
delayed drug delivery. 

 The pore structure and large surface areas associated 
with sol-gel materials are essential to the development 
of catalysts and adsorbents to improve the  production 
of gasoline and removing impurities for automobile 
exhausts and new photocatalysts for splitting water. 

 

III. APPLICATIONS  
       Using tetraethylorthosilicate (TEOS) hydrolysis sol–gel 
reaction followed by solution casting, composite silica/Nafion 
membranes were prepared by Ruichun Jiang, H. Russell Kunz 
and James M. Fenton. Membranes were investigated in direct 
methanol fuel cells (DMFCs). Lower silica loadings in the 
composite membranes helped to inhibit methanol crossover 
through the membrane, while higher silica loadings demonstrated 
a smaller contribution to lowering the methanol crossover [24-
26]. Process improvements in silica membrane fabrication were 
done by Renate M. de Vos, Henk Verweij which can be used for 
the industrial applications such as purification of H2 and natural 
gas as well as the selective removal of CO2. An ideal zeolite 
membrane combines many advantages of inorganic membranes 
(temperature stability, solvent resistance) with perfect shape 
selectivity. Their “molecular sieve” function can principally 
discriminate the components of gaseous or liquid mixtures 
dependent on their molecular size. Composite membranes which 
consist of a zeolite top layer on a mesoporous ceramic or metal 
support are very much useful in this regard. Europium complex, 
Eu(BA)3Phen (BA = benzoic acid and Phen = 1,10-
phenanthroline), was encapsulated in meso-structured silica 
monoliths, which were using PEG (PEG = polyethylene glycol) 
as a low cost template and synthesized via sol–gel methods 
shows increased properties of luminescence intensity and 
lifetime luminescence [27-29]. Effects of silica on the 
experimental spinal cord injury by the implication of 
macrophages in secondary tissue damage. Hypervascularity of 
the lesion was significantly reduced in animals injected with 
silica within one day of injury [30]. Silicones are used to treat the 
surface of almost any material. It is only a temporary surface 
coating like paint on a board and does not change the substrate 
material. Siliconized glass will keep blood unclotted for a much 
longer time. This property makes silicones to be extensively used 
in Plastic surgery.  A superparamagnetic iron oxide (SPIO) 
nanoparticle is emerging out as an ideal probe for noninvasive 

cell tracking.  A fluorescein isothiocyanate (FITC)-incorporated 
silica-coated core shell SPIO nanoparticles, SPIO@SiO2 (FITC), 
with diameters of 50 nm, as a bifunctionally magnetic vector that 
can efficiently label human mesenchymal stem cells (hMSCs) 
has been developed.  It is reported that hMSCs can be efficiently 
labeled with MRI contrast nanoparticles and can be monitored in 
vitro and in vivo with a clinical 1.5-T MRI imager under low 
incubation concentration of iron oxide, short incubation time, and 
low detection [30-31]. 
 

IV. SILICON AS BINDER  
       Sol-gel processes have been used for the powderless 
processing of glasses and ceramics from a long time. Novel 
materials have been prepared during the past few years with the 
synthesis of hybrid organic—inorganic compounds. Intermediate 
between glasses and polymers, these nanocomposites open up 
new possibilities in the field of materials science and have led to 
the development of functionalized coatings, optical devices, 
chemical sensors and various biosensors. With the development 
of  optical immunosensor, the sol-gel process has been used to 
prepare a thin film of amorphous silica, deposited by spin coating 
on a gold-coated glass slide, and possessing chemically active 
functional groups (SH, NH2...). The sol-gel film is activated in 
aqueous buffers by a bifunctional coupling agent; biological 
molecules such as antibodies could be covalently bonded on or 
inside the sol-gel film. 

 

 
 

Fig 1.7 Sol gel thin films micro structured surfaces. 
 
       Electrochemical biosensors employing sol–gel materials are 
developed. Low-temperature, porous sol–gel ceramics represent 
a relatively new class of materials for the immobilization of 
biomolecules. The various advantages of biogels for 
amperometric biosensing along with sol–gel-derived 
bioelectrodes, recent advances and trends, and future prospects 
have been reported. A sol-gel-based optical CO2 sensor that 
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employs dual luminophore internal referencing and can be used 
for application in food packaging technology.  A fluorescent pH 
indicator was immobilized in a hydrophobic organically 
modified silica matrix, along with cetyltrimethylammonium 
hydroxide as an internal buffer [31-35]. Siloxane coatings on 
steel substrates were prepared by the hydrolysis/condensation of 
alkoxysilanes and/or silanols in the presence of Polyoxometalates 
(POM) acids (e.g. H4SiMo12O40) that function as catalysts for 
the process. The siloxane coatings showed good adhesion, and 
because of their low surface tension/water repellency they 
exhibited self-cleaning characteristics. The acid catalysis 
properties of POMs in conjunction with their photochromic, 
electrochromic, and ion conductive properties to produce 
composite siloxane materials through the sol-gel approach has 
been used. Using a silicon binder a photo catalyst was prepared 
by attaching TiO2 powder in the sol state to fluidizing spherical 
ceramic carriers. When sodium ethoxide was added to the silicon 
binder at a sodium ion to Si ratio as much as 80% of the initial 
photo catalytic activity was maintained after the photo catalyst 
had been agitated at 180 rpm for 300 min. Adding both boric 
acid and sodium ethoxide at a certain ratio has increased the 
photo catalytic activity and stability by three and four times, 
respectively [36].  Based on the deposition of a 10 to 30 mum 
thick hydrogenated amorphous silicon (-Si:H) sensor directly on 
top of integrated circuits radiation detectors have been 
developed. Monolithic arrays of silicon drift detectors (SDDs) 
have been proposed to be used with scintillators for high-
position-resolution γ-ray imaging applications, gives better noise 
performance and also used as photo detectors. Real-time 
dosimetry is an important issue in most radiotherapy 
applications. Silicon Ultra fast Cameras for electron and gamma 
sources in Medical applications,   is addressing the development 
of an imaging device for extended radioactive sources based on 
monolithic and hybrid-position-sensitive silicon sensors. 
Monolithic active pixel sensor detectors are produced aiming at 
development of future vertex detectors, e.g. the Linear Collider, 
and for medical imaging, e.g. radiotherapy, dosimetry, etc. 
Advancement in microelectronic industry has made Silicon one 
of the most popular materials for radiation detector in the 
biomedical applications in diagnostics and cancer treatments. 
Silicone because of its high biocompatible and biodurable nature 
and the material properties attributed are hydrophobicity, low 
surface tension, and high thermal and chemical stability. 
Haemocompatibility testing has suggested that Pt cored silicone 
tubing are much superior to PVC. Silicone implants are widely 
used in breast, scrotum, nose, chin, cheek, calf, and buttocks [37-
42]. 

 
Fig 1.8  Silicone Heart Valves 

 

V. PVP-SILICA ADDITIVE 
       Poly (vinyl pyrrolidone) (PVP) and silica/PVP hybrid films 
exhibit bluish Photoluminescence (PL) in response to ultraviolet 
(UV) light excitation. This behavior was made good use of in 
preparing luminescent silica/PVP hybrid films [43]. Lead 
zirconate titanate (PZT) films were deposited on platinized 
silicon substrates by spin coating using organic macromolecule 
polyvinylpyrrolidone (PVP) as an additive by Peng Shi et al. The 
fatigue resistance properties were improved and the polarization 
value decreased only 8% of the initial polarization at 108 cycles. 
Silica-based hybrid nanostructures using poly(N-
vinylpyrrolidone)-coated [60]fullerene single-walled  carbon 
nanotube and block copolymer templates has been used to 
construct the novel organic/ inorganic-hybridized materials 
which offer novel technical solutions that can combine organic 
and inorganic functional synthons. Liquisolid formulations 
containing PVP as additive using silica as adsorbing surface, 
exhibited significantly higher drug dissolution rates 
(carbamazepine) compared to the compacts prepared by the 
direct compression technique. A novel amperometric biosensor 
for the determination of lactate was developed by immobilizing 
lactate oxidase and an osmium redox polymer ([Os 
(bpy)2(PVP)10Cl]Cl; abbreviated Os-polymer) on the surface of 
a glassy carbon electrode, which is followed by coating with a 
sol-gel film derived from methyltriethoxysilane (MTEOS). The 
main developments on the different types of biosensors, 
including DNA-based, enzymatic, optical, self-assembled 
monolayers and the third generation of biosensors as done by 
PVP-Silica organic inorganic thin hybrid films. Incorporation of 
PVP into the sol precursor has enabled uniform and crack free 
films with thicknesses of up to 2.4 microns can be widely applied 
in microelectromechanical systems. Amorphous highly dispersed 
silica which is effectively used for the treatment of complex 
therapy patients of surgical, infectious and other disorders is 
modified by PVP adsorption, a promising agent for medicinal 
application. The main advantages of the use of hybrid organic—
inorganic nanocomposites result from their high versatility which 
offers a wide range of possibilities to fabricate tailor-made 
materials in terms of their chemical and physical properties, and 
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macroscopic shape molding. Such materials emerging out in this 
field are known as ‘sol-gel photonics’ [44-50]. Rapid advances in 
biosensors is due to rapid growth in the development of new 
biomaterials such as conducting polymers, copolymers and sol 
gels etc and the reported improvements in sensing techniques. 
Due to specificity, portability, simplicity, high sensitivity, 
potential ability for real-time and on-site analysis coupled with 
the speed and low cost, biosensors [51] have broad applications 
in food analysis, environment control, clinical detection, drug 
and agriculture industries etc. An amperometric tyrosinase 
enzyme electrode for the determination of phenols was 
developed. A grafting copolymer was introduced into sol–gel 
solution. The tyrosinase retained its activity in the sol-gel thin 
film and its response to several phenol compounds was 
determined at 0 mV vs. Ag/AgCl (sat. KCl). Sol-gel glasses can 
be cast into desired shapes and are optically transparent, so it is 
possible to couple optics and bioactivity to make photonic 
devices and biosensors. High specificity and sensitivity of 
enzymes and antibodies allows the detection of traces of 
chemicals. Thus encapsulation of biomolecules in sol-gel glasses 
can be used for the production of metabolites, the realization of 
immunoassays and even for cell transplantation. Silica core–
polypyrrole shell composite particles were fabricated by 

chemical polymerization of pyrrole monomer on the surface of 
the silica spheres. The steric agent poly (N-vinylpyrrolidone) 
(PVP) was used as anchor-molecule between core and polymer 
monomer. Scanning electron microscopy (SEM) and 
transmission electron microscopy (TEM) images show that the 
polypyrrole (PPy) shell is uniformly coated over the silica 
surface.  UV-Vis spectra show the macromolecule PVP was 
retained in the capsules [52-54]. An improved approach for the 
coating of super paramagnetic magnetite (Fe3O4) nanoparticles 
with shells of amorphous silica was done and can be extensively 
used for various biological applications. Magnetic Fe3O4/SiO2 
particles with rod-like structure and hollow interior have been 
constructed by a template method in which, β-FeOOH was firstly 
synthesized as the rod-like template to fabricate β-FeOOH/SiO2 
core/shell-like particles [55-56]. These particles showed 
ferromagnetic behavior which may provide potential applications 
in biological area. Poly (vinyl pyrrolidone) was used successfully 
to control the size and distribution of silver nanoparticles 
generated on inorganic silica nanofibers. The inorganic 
nanofibers were electrospun using sol-gel process of silicates, 
and the diameter of the prepared nanofibers was unaffected by 
adding up to 7% of poly (vinyl pyrrolidone).  

 
Fig 1.9   SEM images of 0.5 wt% AgNO3-containing silica nanofibers with different PVP contents: (a) 0%, (b) 3%, (c) 5%,and 

(d) 7%. (Scale bars 2 μm.) 
 
       PVP is very effective on controlling nanoparticle size, and 
with only 1% addition of PVP, the size of the generated Ag 
nanoparticle had decreased to about 30% to the one without PVP. 
The silica nanofiber web containing Ag nanoparticles may find 
its uses in various filtering applications where good thermal 
stability and antibacterial activities are required. Different 
polyethersulfone membranes with p-toluenesulfonic acid and 
poly vinyl pyrrolidone additives have been prepared that can be 

widely applied in various biomedical fields [57-58]. Recent 
trends show the sol-gel conversion process can be studied 
through the EPR techniques and the high performance single 
layer antireflection coatings can be extensively used in solar 
energy applications, enhanced photoelectrochemical and 
photoactive catalytic processes [59-61]. 
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VI. CONCLUSIONS 
       Sol-Gel method with metal alkoxide is very suitable method 
for preparation of glasses, powders, ceramics and thin films at 
low temperature. Silica materials blended with biocompatible 
polymers are applied in various pharmacological fields. Silicon 
encapsulated within the nanofibrils of PVP derivatives has 
certain bioclinical properties. Materials derived from sol-gel 
technology blended with the requisite metal ions can derive into 
a product with desirable properties and thereby enhancing the 
broad spectrum of applications. 

  

REFERENCES 
[1] J. F. Popplewell, S. J. King, J. P. Day, P. Ackrill, L. K. Fifield, R. G. 

Cresswell, M. L. di Tada and Kexin Liu. Journal of Inorganic Biochemistry 
Volume 69, Issue 3, 1998, Pages 177-180. 

[2] Helmut K. Mangold and Donald C. Malins JACS  Volume 37 No. 8, 1960. 
[3] Gerhard Schottner  Chem. Mater., 2001, 13 (10), pp 3422–3435. 
[4] Alain Walcarius, Daniel Mandler, James A. Cox, Maryanne Collinson and 

Ovadia Lev J. Mater. Chem., 2005, 15, 3663 – 3689. 
[5] Huang-Hao Yang, Shu-Qiong Zhang, Wei Yang, Xiao-Lan Chen, Zhi-Xia 

Zhuang, Jin-Gou Xu, Xiao-Ru Wang. Journal of the American Chemical 
Society. 2004 ;126(13): 4054-5. 

[6] Hidenori Nakamura, Yasushi Matsui  J. Am. Chem. Soc., 1995, 117 (9), pp 
2651–2652. 

[7] Kuanping Gong, Meining Zhang, Yiming Yan, Lei Su, Lanqun 
Mao,Shaoxiang Xiong, and Yi Chen Anal. Chem. 2004, 76, 6500-6505. 

[8] Ming Zhang, Eugenia Ciocan, Y. Bando, K. Wada, L. L. Cheng, P. Pirouz 
Appl. Phys. Lett. 80, 491 (2002). 

[9] Xinhuang Kang ,Jun Wang , Zhiwen Tang , Hong Wu and Yuehe Lin 
Talanta Volume 78, Issue 1, 15 April 2009, Pages 120-125. 

[10] A. S. Il’in, A. I. Maksimov, V. A. Moshnikov and N. P. Yaroslavtsev 
Semiconductors Vol. 39, No. 3, 2005, pp. 300–304. 

[11]  Lubomir Spanhel, Marc A. Anderson   J. Am. Chem. Soc., 1991, 113 (8), 
pp 2826–2833. 

[12] C.J. Brinker and G.W. Scherer, Sol-Gel Science: The Physics and 
Chemistry  of  Sol-Gel Processing (Academic Press, Inc.: New York, 1990. 

[13]  Hench, L.L.; West, J.K. Chem. Rev. 1990, 90, 35-40. 
[14] Lev, O. et al. Analytical Chemistry. 1995, 67(1), 22A-30A. 
[15] Brinker, C.J.; Scherer, G.W. J. Non-Crystalline Solids. 1985, 70, 301-322. 
[16]  K.D. Keefer, in: Silicon Based Polymer Science: A Comprehensive 

Resource; eds. J.M. Zeigler and F.W.G. Fearon, ACS Advances in  
Chemistry Ser. No. 224, (American Chemical Society: Washington, DC, 
1990) pp. 227-240. 

[17]  M. Prassas and L.L. Hench : Ultrastructure Processing of Ceramics,    
Glasses,  and Composites; eds. L.L Hench and D.R. Ulrich, (John  Wiley &                                                               
Sons: New York, 1984) pp. 100-125. 

[18] Brinker, C.J. J. Non-Crystalline Solids. 1988, 100, 31-50.  
[19] Aelion, R.; Loebel, A.; Eirich, F. J. Am. Chem. Soc., 1950, 72, 5705-  5712. 
[20] Assink, R.A.; Kay, B.D. J. Non-Crystalline Solids. 1988, 99, 359. 
[21] Klein, L.C. Ann. Rev. Mater. Sci., 1985, 15, 227-248. 
[22] Ajayan Vinu, Kazi Zakir Hossain, Katsuhiko Ariga Journal of  nanoscience 

and nanotechnology. 01/04/200504/2005; 5(3):347-71. 
[23] R.K. Iler, The Chemistry of Silica (Wiley: New York, 1979). 
[24] Sol-gel Science and Technology: Applications of sol-gel. - Sumio Sakka –  

Technology & Engineering 2005. 
[25] Ruichun Jiang , H. Russell Kunz  and James M. Fenton. Journal of  

Membrane Sci   Volume 272, Issues 1-2, 2006, Pages 116-124. 
[26] Mauritz, K.A. JMS-Rev. Macromol. Chem. Phys. 1988, C28 (1), 65-98. 
[27] Renate M. de Vos, Henk Verweij Science 13 March 1998:Vol. 279. no. 

5357, pp. 1710 – 171. 
[28] J. Caro, M. Noack, P. Kölsch and R. Schäfer Microporous and mesoporous  

materials Volume 38, Issue 1, 1 July 2000, P 3-24. 

[29] Yu Chen, Qi Chen , Li Song, Hui-ping Li and Feng-zhen Hou  Microporous 
and  mesoporous  materials Volume 122, Issues 1-3,  2009, P 7-12. 

[30] Blight AR Neuroscience. 1994 May;60(1):263-73. 
[31] acques Livage Current Opinion in Solid State and Materials Science  

Volume 2, Issue 2, 1997, Pages 132-138. 
[32] Silas Braley, BS  Arch Otolaryngol. 1963;78(5):669-675.  
[33] R. Collino, J. Therasse, P. Binder, F. Chaput, J. -P. Boilot and Y. Levy  

Chemistry of Material Science Volume 1-3 ,1994 pp-823-826.  
[34] Joseph Wang,  Analytica Chimica Acta Vol. 399, Issues 1-2, 1999,  21-27. 
[35] Dimitris E. Katsoulis  Chem. Rev. 1998, 98, 359-387. 
[36] Jung Mi Kwon,  Yong Hwan Kim, Bong Keun Song, Sung Ho Yeom  

Beom Soo Kim and Jeong Bin Im Journal of Hazardous MaterialsVolume 
134, Issues 1-3, 30  2006, P 230-236. 

[37] Despeisse, M.   Anelli, G.   Jarron, P.   Kaplon, J.   Moraes,  D.   Nardulli,    
A.   Powolny, F.   Wyrsch, N  CERN, Geneva;  2008, Volume: 55,  Issue: 2.  

[38] C. Fiorini, A. Gola A. Longoni  M. Zanchi  A. Restelli ,  F. Perotti , P. 
Lechner, H. Soltau  and L. Strüder Nuclear Instruments and Methods in 
Physics Research Section Volume 568, Issue 1, 2006, 96-100.  

[39] Caccia, M Volume 3, Issue , 2003 P): 1574 - 1578 . 
[40] G. Deptuch, A. Besson, G. Claus, C. Colledani, M. Deveaux, W. Dulins  A. 

Gay, G. Gaycken, Yu. Gornushkin, D. Grandjean, A. Himmi Ch. Hu, I. 
Valin and M. Winter Nuclear Instruments and Methods in Physics Research 
Section A: Accelerators, Spectrometers, Detectors and Associated 
Equipment Volume 511, Issues 1-2, 21, 2003, P 240-249. 

[41] Radiation detectors for medical applications - Stefaan Tavernier. 
[42] Silicone Biomaterials: History and Chemistry Medical Applications- Andre 

Colas, Jim Curtis. 
[43] Shinobu Fujihara  and  Seiki Kitta  Chemical Physics Letters 
[44] Volume 397, Issues 4-6, 2004,  479-48. 
[45] Norifumi Fujita, Masayoshi Asai, Taketomo Yamashita and Seiji Shinkai 

Journal of Materials Chemistry 2004. 
[46] Yousef Javadzadeh  Baharak Jafari-Navimipour and Ali Nokhodchi 

International Journal of Pharmaceutics Vol. 341, Issues 1-2, 2007,  26-34. 
[47] Tae-Myung Park , Emmanuel I. Iwuoha, Malcolm R. Smyth Rosemarie 

Freaney and Alan J. McShane Talanta Vol. 44, Issue 6,  1997, P 973-978. 
[48] Biosensors and Modern Biospecific Analytical Techniques by L. Gorton. 
[49] Nicholas Ndiege, Tabitha Wilhoite, Vaidyanathan Subramanian, Mark 

Shannon, Rich Masel Material Research Soceity, 2006. 
[50] N. V. Guzenko, O. E. Voronina, E. M. Pakhlov and E. F. Voronin 

Pharmaceutical Chemistry Journal Volume 35, 2001, P49-52. 
[51] Bénédicte Lebeau and Clément Sanchez Current Opinion in Solid State and 

Materials Science  Volume 4, Issue 1, 1999, P11-23. 
[52] Bansi D. Malhotra, Rahul Singhal, Asha Chaubey, Sandeep K. Sharma and 

Ashok Kumar Current Applied Physics Volume 5, Issue 2, February 2005, 
P 92-97. 

[53] B. Wang, J. Zhang and S. Dong Biosensors and Bioelectronics 
[54] Volume 15, Issues 7-8, 2000, P 397-402. 
[55] Jacques Livage et al 2001 J. Phys.: Condens. Matter 13. 
[56] Lingyun Hao, Chunling Zhu, Chunnian Chen, Peng Kang, Yuan Hu, 

Weicheng Fan and Zuyao Chen Synthetic Metals Volume 139, Issue 2,  
2003, P 391-396. 

[57] Yongkang Sun, Lei Duan, Zhirui Guo, Yun DuanMu, Ming Ma, Lina Xu, 
Yu Zhang and Ning Gu  Journal of Magnetism and Magnetic Materials 
Volume 285, Issues 1-2, January 2005, P 65-70. 

[58] Shouhu Xuan, Fengxia Liang and Kangying Shu Journal of Magnetism and 
Magnetic Materials, Volume 321, Issue 8,  2009, P 1029-1033. 

[59] Kyung Dan Min and Won Ho Park, Ji Ho Youk , Young-Je Kwark 
Macromol. Res., Vol. 16, No. 7, 2008. 

[60] Nowon Kim, Chung-Sook Kim and Yong-Taek Lee Desalination Volume 
233, Issues 1-3, 2008, P 218-226. 

[61] M Mazur, L Husáriková, CJ Rhodes, M Valko - Journal of Sol-Gel Science 
…, 2015 – Springer. 

[62] DB Mahadik, RV Lakshmi, HC Barshilia - Solar Energy Materials and 
Solar …, 2015 – Elsevier. 

[63] JP Nikkanen, E Huttunen-Saarivirta, T Salminen - Applied Catalysis B: …, 
2015 – Elsevier. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 222

www.ijsrp.org



AUTHORS 
First Author – Dr. G.Vani Padmaja,                                               
Zakir Husain college, University of Delhi.,                                               
vani2727@gmail.com 
 

 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 223

www.ijsrp.org



Distortion Control in Thin Low Carbon Steel Plates 
Using Sequential Welding and Restraints 

Pavana Yogesh Rao1, Rajesh Kumar. S2, Dr. B.S. Mohanty3 
 

1,2,3 Dept. of Mechanical Engineering, St. Joseph's College of Engineering, Jeppiar Nagar, Sholinganallur, Chennai, India 
  

Abstract- Distortion control during and after welding is an 
important aspect of construction and quality. This paper, aims at 
distortion control during welding for butt welded joints using 
methods of sequential welding and welding by jigs and fixtures. 
First part consists of welding butt joint and controlling the 
distortion caused in plates of thickness of 4 mm and 8 mm. In 
sequential welding three welding sequences were created and 
executed. The second part consists of same sequences done again 
using stiffeners in 4mm and 8 mm thick plates as welding 
fixtures.   
       The above methods were compared to suggest the best 
practice for controlling distortion in real life. 
 
Index Terms- Welding, Residual Stress, Distortion,  Fixtures 
 

I. LITREATURE  REVIEW 
he study discusses the evaluation and simulation of angular 
distortion in weld-ing joints, and the ways of controlling and 

treating them, while welding plates of (low carbon steel) type A-
283-Gr-C through using shielded metal arc welding. The value of 
this distortion is measured experimentally and the results are 
com-pared with the suggested finite difference method computer 
program. Time de-pendent temperature distributions are obtained 
using finite difference method. This distribution is used to obtain 
the shrinkage that causes the distortions ac-companied with 
structural forces that act to modify these distortions. Results are 
compared with simple empirical models and experimental 
results. Different thickness of plates and welding parameters is 
manifested to illustrate its effect on angular distortions. Results 
revealed the more accurate results of finite difference method 
that match experimental results in comparison with empirical 
formulas. Welding parameters include number of passes, current, 
electrode type and geometry of the welding process. To examine 
the effect of welding fixture used to prevent the distortions 
during cooling process utilizing a gas metal arc welding method 
on cooling rate and distortions of welded structures. 
       The problems of distortion, residual stresses and reduced 
strength of structure in and around a welded joint are of major 
concern in the shipbuilding industry and in other similar 
manufacturing industries. The present paper deals with the 
theoretical analysis of transverse shrinkage in a welded butt joint.  
Angular distortion is a major problem and most pronounced 
among different types of distortion in the butt welded plates. This 
angular distortion is mainly due to non-uniform transverse 
shrinkage along the depth of the plates welded. Restriction of this 
distortion by restraint may lead to higher residual stresses. 
However, these can be reduced by providing initial angular 

distortion in the negative direction if the magnitude of angular 
distortion is predictable. It is difficult to obtain a complete 
analytical solution to predict angular distortion that may be 
reliable over a wide range of processes, materials, and process 
control parameters. In this study, the statistical method of three-
factors, five-levels factorial central composite rotatable design 
has been used to develop mathematical models to correlate 
angular distortion with multipass GMAW process parameters. 
Direct and interaction effects of the process parameters were 
analyzed and presented in the graphical form. Further, these 
mathematical models help to optimize the GMAW process and to 
make it a cost-effective one by eliminating the weld defects due 
to angular distortion. 
 

II. INTRODUCTION 
        Welding is an integral part of Steel Industry and is the 
backbone of Ship building industry, which in turn is critical for 
both maritime commerce and Naval Defence forces. Two of the 
major problems of any weld process are residual stress and 
distortion.  To relieve some of the residual stresses caused by 
welding process, the structure deforms causing distortion. The 
tensile residual stress on the weld line reduces the fatigue 
strength and toughness.  
        In recent years, ship panel distortion has become a major 
problem. The increased use of thin (i.e. 10mm and below) plates 
in panel fabrications has resulted in significantly increased 
distortion. In case of naval vessels, a new class of lightweight 
surface combat ships is presenting special challenges to the 
shipbuilders due to the minimum thickness of plates (3 to 5mm) 
being used to fabricate deckhouse structures, shell plates, 
bulkhead panels, etc. The net result is increased man hours for 
fitting, flame straightening and rework following flame 
straightening. Flame straightening is used to bring back into 
compliance with the fairness requirements. However it induces 
additional costs towards labour, materials, repainting and time 
delays. On the other hand allowing the distortion to remain also 
carries with it consequences related to degraded performance, 
poor fit up, a decrease of the structural integrity and an overall 
bad appearance.   
        Competitiveness in cost and time can be increased by 
eliminating or mitigating these distortions during the fabrication 
process rather than allowing them to accumulate and then 
removing them.  

III. EXPERIMENTAL PROCEDURE OF BUTT WELD 
FOR 4 MM THICK PLATES 

NORMAL WELDING  

T 
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        Two plates of thickness 4 mm are cleaned and grooved in a 
single V butt joint. These two plates are kept 2 mm apart from 
each other and welded. Two opposite passes are used for this butt 
weld. DC straight polarity source has been used. 

• SPECIFICATION OF PLATES : 
   Dimensions            -   300 × 150 × 4 mm 
   V- groove angle     -   60°  
   Material used      -    Low carbon steel (IS 2062) 

• WELDING PARAMETERS : 
   Number of Passes   -  2 (opposite passes)  
 

 FIRST 
PASS 

SECOND 
PASS 

CURRENT 80 A 120 A 

ELECTODE 
DIAMETER 2.5 mm 3.15 mm 

ELECTRODE 
TYPE E6013 E6013 

WELDING 
SPEED 2 mm/sec 2 mm/sec 

 
DIAGRAM OF NORMAL WELDING 

 

 
 

Figure 1: Image of Normal Welding of 4mm Thick Plates 

 

 
All  dimensions are in mm 

Figure 2: 2-D View Normal Welding, 4mm Thick Plates 
 
OBSERVATION OF PLATES AFTER WELDING: 
        After welding, angular and buckling distortion occurred in 
the plates. Two methods have been used to control these 
distortions i.e. sequential welding and using welding jigs and 
fixtures and kept all the parameters constant as used in normal 
welding while doing sequential welding and welding using jigs 
and fixtures.    
 
IMAGE OF DISTORTION OF PLATES IN NORMAL  
WELDING 
 

 
 

Figure 3: Distortion of Plates in Normal Welding, 4mm Thick 
Plates 
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IV. DISTORTION MEASUREMENT 
        The side in which distortion is less is to be fixed and the 
other side is taken into consideration for measurement as shown 
in figure below. A reference horizontal plane (flatness stone) has 
been fixed from which plates have been bended towards upward 
which is known as angular and buckling distortion. The distance 
between fatness stone and bending of plate gives the value of 
distortion. This same procedure is used for all butt weld of 
thickness 4 mm and 8mm. 
 
METHODS FOR CONTROLLING DISTORTION IN 
BUTT WELD FOR 4 mm THICK PLATES 
 
METHOD 1 :  NORMAL WELDING USING JIGS AND 
FIXTURES. 
        In this normal welding was done using same welding 
parameters as mentioned above. But in this case the ends of plate 
have been fixed so that bending can be controlled. In this also 
two opposite passes will be used as shown in figure below. 
 
DIAGRAM OF NORMAL WELDING WITH FIXTURE 
 

 
Figure 4: Image of Normal Welding of 4mm thick Plates with 

Fixture 
 

METHOD 2 : SEQUENTIAL WELDING WITHOUT 
FIXTURES 
 

• Welding sequence implies the order of making the 
welds in a weldment. The weld metal is placed at 
different points about the structure so that as it shrinks 
at one place it will counteract the shrinkage forces of 
weld already made. 

• Here the weld line has been divided into five parts of 60 
mm each as shown below and used three types of 
welding sequences for butt weld. Then the distortion of 
plates were measured and compared with various 
sequences to find out best sequence. 

• All the welding parameters and plate specifications are 
same as mentioned previously.  

 
COMMON WELDING  SEQUENCES FOR BOTH 4 mm 
AND 8 mm THICK PLATES 
 
SEQUENCE 1  
 

 

 
All  dimensions are in mm 

Figure 5: Welding without Fixtures Sequence 1 
 
SEQUENCE 2 
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All dimensions are in mm 

Figure 6: Welding without Fixtures 
Sequence 2 

SEQUENCE 3 
 

 
 

 
All  dimensions are in mm 

Figure 7: Welding without Fixtures 
Sequence 3 

 
METHOD 3 : SEQUENTIAL WELDING WITH JIGS AND 
FIXTURES 
 

• Here the weld line has been divided into five parts of 60 
mm each and used same three types of welding 
sequences for butt weld as previously and also in 
addition to this, we have fixed the ends of plate using 
welding jigs. Then the distortion of plates was measured 
and compared with various sequences to find out best 
welding sequence with fixture. 

• All the welding parameters and plate specifications are 
same as mentioned previously.     

 
COMMON SEQUENCES FOR BOTH 4 mm AND 8 mm 
THICK PLATES USING WELDING JIGS 
 
SEQUENCE 1 WITH JIGS  AND FIXTURE 
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Figure 8: Welding with Fixtures Sequence 1 
SEQUENCE 2 WITH JIGS  AND FIXTURE 

 
Figure 9: Welding with Fixtures Sequence 2 

 
SEQUENCE 3 WITH JIGS  AND FIXTURE 
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Figure 10: Welding with Fixtures Sequence 3 

   
1. GRAPHS FOR 4 mm THICK PLATES 
 

 
Graph 1: Comparison of Distortion Parameters for 4mm 

Thick Plates, distance along y-axis 
 

 
Graph 2: Comparison of Distortion Parameters for 4mm 

Thick Plates, distance along x-axis 
 
2. EXPERIMENTAL PROCEDURE OF BUTT WELD FOR 
8 mm THICK PLATES 
 
NORMAL WELDING  
        Two plates of thickness 8 mm are cleaned and grooved in a 
single V butt joint. These two plates are kept 2 mm apart from 
each other and welded. Two opposite passes are used for this butt 
weld. DC straight polarity source has been used. 
 

• SPECIFICATION OF PLATES : 
    Dimensions           -   300 × 150 × 4 mm 
    V- groove angle     -   60°  
     Material used    -    Low carbon steel (IS 2062) 
 

• WELDING PARAMETERS : 
     Number of Passes   -  2 (opposite passes) 
  

 FIRST 
PASS 

SECOND 
PASS 

CURRENT 115 A 170 A 

ELECTODE 
DIAMETER 3.15 mm 4 mm 

ELECTRODE 
TYPE E6013 E6013 
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WELDING 
SPEED 2 mm/sec 2 mm/sec 

 
DIAGRAM OF NORMAL WELDING 
 

 
Figure 11: Normal Welding of 8mm thick Plates 

 

 

 
All dimensions are in mm 

Figure 12: 2-D View Normal Welding 8mm Thick plates 
 

V. OBSERVATION OF PLATES AFTER WELDING 
        After welding, angular and buckling distortion occurred in 
the plates.  Two methods to control these distortions were used 
i.e, sequential welding and using welding jigs and fixtures and 

kept all the parameters constant as used in normal welding while 
doing sequential welding and welding using jigs and fixtures.    
 
IMAGE OF DISTORTION OF PLATES IN NORMAL 
WELDING 
 

 
 

Figure 13: Distortion of 8mm Thick Plates in Normal 
Welding 

 
METHODS FOR CONTROLLING DISTORTION IN 
BUTT WELD FOR 8 mm THICK PLATES 
 
METHOD 1 :  NORMAL WELDING USING JIGS ANG 
FIXTURES 
        In this, normal welding was done using same welding 
parameters as above. But in this case the ends of plate will be 
fixed so that bending can be controlled. In this also two opposite 
passes will be used as shown in figure below. 
 
DIAGRAM OF NORMAL WELDING WITH FIXTURE 
 

 
 

Figure 14: Image of Normal Welding of 8mm Thick Plates 
with Fixture 
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Figure 15: Normal Welding 8mm plates with Fixture 
 
METHOD 2 : SEQUENTIAL WELDING  WITHOUT 
FIXTURES 
 

• Welding sequence implies the order of making the 
welds in a weldment. The weld metal is placed at 
different points about the structure so that as it shrinks 
at one place it will counteract the shrinkage forces of 
weld already made. 

• Here the weld line has been divided into five parts of 60 
mm each and used three types of welding sequences for 
butt weld. Then the distortion of plates were measured 
and compared with various sequences to find out best 
sequence. 

• All the welding parameters, plate specifications same 
as mentioned previously for 8 mm and welding 
sequences  without fixtures are same as in case of 4 
mm.     

 
METHOD 3 : SEQUENTIAL WELDING WITH JIGS AND 
FIXTURES 

 
• Welding sequence implies the order of making the 

welds in a weldment. The weld metal is placed at 
different points about the structure so that as it shrinks 
at one place it will counteract the shrinkage forces of 
weld already made. 

• Here the weld line have been divided into five parts of 
60 mm each and used same three types of welding  
sequences  for  butt weld as previously and also in 
addition to this the ends of plate have been fixed using 
welding jigs. Then the distortion of plates were 
measured and compared with various sequences to find 
out best welding sequence with fixture. 

• All the welding parameters and plate specifications 
are same as mentioned previously for 8 mm and 
welding sequences with fixtures are same as in case 
of 4 mm.     

 
11.2 GRAPHS FOR 8 mm THICK PLATES 

 
 

Graph 3: Comparison of Distortion Parameters for 8mm 
Thick Plates, distance along y-axis 
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Graph 4: Comparison of Distortion Parameters for 8mm 
Thick Plates, distance along x-axis 

 

VI. CONCLUSION 
• For butt weld of 4 mm thickness, normal welding with 

fixture is the best practice in real life. 
• For butt weld of 8 mm thickness, sequence 1 without 

fixture is the best practice in real life. 
• As plate thickness increases distortion decreases. 

• In site there cannot be the possibility of using fixtures 
during welding. This is often found in construction site 
of any project. So, the sequence welding is the only 
answer for lessening distortion in this situation.  

• Whenever there is a possibility of using fixtures like in 
small brackets or in small fabrication works then fixture 
will be more suitable for butt weld of 4 mm thick plates. 
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Abstract- Poisoning is a major problem all over the world, 
although its type and the associated morbidity and mortality vary 
from country to country. Most of the poisoning cases are suicidal 
in nature. Rodenticides are pesticides specifically used to kill 
rodents. Rodenticide poisoning has varied incidence across the 
country. Rodenticide poisoning remains a major public health 
problem in Asian countries.(1) The mortality rates also vary 
significantly. 
        Rodenticides can be classified into Warfarin and related 
compounds (Coumarins and Indandiones), Inorganic compounds 
(thallium, arsenic, zinc phosphide, aluminium phosphide and 
yellow phosphorus) and Convulsants (strychnine). The incidence 
of rodenticide poisoning and mortality rates varied significantly 
in studies conducted in North and South India.(2) Nevertheless, 
very few data are available in world literature regarding the 
outcomes of these patients. Therefore, the purpose of this study 
was to investigate the clinical outcomes of rodenticide 
poisonings in our hospital. 
 
METHODS: 

• Our study is a Cross sectional study. 
• The study was conducted in Kasturba hospital, Manipal. 

Kasturba Hospital is a 2032 bedded, specialty and 
super-specialty medical and surgical care centre. 
Patients with age greater than 18 years and those 
satisfying the inclusion criteria were included in the 
study. 

• From cases a detailed history and physical examination 
with review of charts was obtained as relevant to the 
present study. A standard proforma as detailed below 
was used and the data of all the patients was entered 
after obtaining informed consent. This study has been 
approved by the institutional ethics committee. 

 
Study period:  August 2012 to August 2014. 

• A total of 97 cases of rodenticide poisoning were 
recorded during the study period.  

• Patients who consumed Warfarin compounds, 
Aluminum phosophide, Zinc Phosphide, Thallium, 
Arsenic with age more than 18 years and diagnosed 
as per ICD-10 code T 60.4 were included in our 
study. 
 

Findings: 
 Among the patients presenting with Rodenticide 

poisoning,   most common was ingestion of Yellow 

Phosphorous, Zinc Phosphide followed by 
Superwarfarins and Aluminium phosphide. 

 Patients who presented early and started on N 
Acetylcysteine had good prognosis.  

 Patients who presented with consumption Superwarfarin 
had excellent prognosis. 

 
 MELD score can be considered as good prognostic 

indicator in patients presented with hepatotoxic 
rodenticide poisoning.  

 
Interpretation: 
        Early treatment of patients of rodenticide poisoning with N-
Acetylcysteine may provide favourable prognosis.  
        MELD score can be used as a reliable prognostic indicator 
in patients with hepatotoxic rodenticide poisoning.  
 
FUNDING:  None 
 

I. INTRODUCTION 
oisoning is major global health problem worldwide.  It can 
be suicidal, accidental, and occupational. However, it is 

deliberate self‐poisoning that causes the great majority of deaths 
and the immense strain that pesticides put on hospital services, 
particularly in Asia.(3, 4) In 1990, jeyaratnam estimated that 
self‐harm resulted in 2million cases of poisoning each year with 
200000 deaths. In contrast, accidental and occupational exposure 
were estimated to cause 1 million cases with 20 000 deaths.(5)  
Studies have shown that deliberate self‐poisoning has a far 
higher mortality than accidental poisoning.(6, 7)  
Organophosphates, pesticides are most commonly used 
poisonings for suicide. 
        A pesticide is usually defined as a chemical substance, 
biological agent, antimicrobial or disinfectant used against pests 
including insects, plant pathogens, weeds, molluscs, birds, 
mammals, fish, round worms and microbes that compete with 
humans for food, destroy property, have a propensity for 
spreading or are a vector for disease or simply a nuisance. The 
types of pesticides commonly used are also called 

• Insecticides. 
•  Herbicides. 
•  Fungicides. 
•  Rodenticides. 

 
 
 

P 
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RODENTICIDES: 
• Rodenticides, pesticides specially designed to kill 

rodents, pose particular risks for accidental poisoning 
for several reasons. Since they have been designed to 
kill mammals, they are also toxic to humans.  

• Because rodents usually share human environments, use 
of rodenticides poses an inherent risk of exposure to 
people, particularly children and their pets, as well as 
other non-target species. They are among the most 
toxic compounds regularly found in homes. 

• Rodenticide poisoning has varied incidence across the 
country. The mortality rates also vary significantly. The 
type and quantity of poison consumed, lack of a specific 
antidote for some of the rodenticides and time lapse in 
treatment affect the outcome.  

 
CLASSIFICATION OF RODENTICIDES: 
Who classification 

1. Warfarin 
2. Warfarin like compounds (brodifacoum, 

chlorphacinone, difenacoum, diphacinone, 
bromadiolone ) 

3. Calciferol (cholecalciferol, ergocalciferol) 
4. Fluoroacetates  

          (Sodium fluoroacetate,     Fluoroacetamide) 
5.  Metal phosphides (,phosphorus, aluminium phosphide, 

, zinc phosphide, magnesium phosphide, yellow 
phosphorous ) 

6. Chloralose 
7. Others (arsenic, thallium, strychnine) 

 
CLASSIFICATION OF RODETICIDES BASED ON 
TOXICITY: 
HIGHLY TOXIC RODENTICIDES: 
        Highly toxic rodenticides are those substances with a single 
dose LD50 of less than 50mg/kg body weight. Some of these 
compounds have largely been abandoned because of serious 
human toxicity. This group includes 

1. Aluminium phosphide 
2. Sodium monofluoroacetate,  
3. Strychnine, 
4.  Zinc phosphide,  
5. Yellow phosphorus  
6.  Arsenic. 
7. Thallium 

 
MODERATELY TOXIC RODENTICIDES: 
        Among the moderately toxic rodenticides, those with LD50 
of more than 500 mg/kg body weight are 
1. alpha-naphthyl-thiourea (ANTU)  
2. DDT. 
 
        Patients who ingest large quantities of ANTU may develop 
dyspnea, rales and cyanosis (secondary to pulmonary edema) and 
hypothermia. Poisoning from exposure to DDT can result in 
symptoms such as vomiting, tremors and convulsions. How 
much exposure is required to cause severe illness or even death is 
however, not certain. 
 

LOW TOXICITY RODENTICIDES: 
        Low toxicity rodenticides are those with LD50 between 500 
and 5,000 mg/kg body weight and include 

1. Red squill. 
2.  Norbomide. 
3. Anticoagulants  warfarin-type rodenticides. 

 
1.  Red squill:  
        Red squill contains several compounds with chemical and 
pharmacological properties similar to those of digitalis 
glycosides. Because of its emetic properties, poor gastrointestinal 
absorption and decreased potency (compared to that of digitalis), 
red squill has seldom been associated with human toxicity. 
 
 2. Norbomide: 
        Norbomide is an irreversible smooth muscle constrictor. It 
causes widespread ischemic necrosis and death in rats but does 
not appear to affect other animals or humans, presumably due to 
the presence of a specific smooth muscle norbomide receptor 
found only in rats. 
 
MATERIALS AND METHODS: 
Study Design: 
                         This is a Cross sectional study. 
 
Study Area & Study Population: 

• The present study was conducted in Kasturba hospital, 
Manipal. Kasturba Hospital is a 2032 bedded, specialty 
and super-specialty medical and surgical care centre. 
Patients with age greater than 18 years and those 
satisfying the inclusion criteria were included in the 
study. 

• This study has been approved by the institutional ethics 
committee. 

Study period:  August 2012 to August 2014.        
 Inclusion criteria: 

 Diagnosis as per ICD-10 code T 60.4 
 Patient s who consumed Warfarin compounds, 

Aluminum phosophide, Zinc Phosphide, Thallium, 
Arsenic. 

 Age ≥ 18 years. 
     Exclusion criteria 

 Patients who consumed Rodenticide  mixed with other 
poisonous compounds  

            (OP compounds, others).  
 Patients who have h/o Liver disease.  

  METHODOLOGY: 
 From cases a detailed history and physical examination 

with review of charts was obtained as relevant to the 
present study. A standard proforma was used and the 
data of all the patients was entered after obtaining 
informed consent.  

 STATISTICAL ANALYSIS 
        Continuous variables are expressed as means and standard 
deviations and categorical variables as numbers with percentages 
in brackets. 
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        For comparisons between patient groups, we used Student’s  
T test for quantitative variables and Chi-square or Fisher’s exact 
tests for categorical variables. 
 
P<0.01 was taken as significant. 
        Data analysis and interpretation was done with IBM SPSS 
Statistics v20.0. 
 

OBSERVATIONS AND ANALYSIS: 
• A total of 97 cases of rodenticide poisoning were 

recorded during the study period.  
• All Patients came to KMC, Manipal with consumption 

of Rodenticide poisoning. 
 

Figure 1: Sex distribution 
 

 
 

1.) Males-56(57.7%) 
2.) Females-41(42.3%) 

 
Figure 2: Age distribution: 

 

 
1.) 18 to 40yrs   80 patients (82.5%) 
2.)  41-60yrs    13patients (13.4%) 
3.)  Above 60yrs   4 patients (4.1%) 
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Figure 3: Chemical compound distribution 
 

 
 
 

Figure 4: mode of poisoning 
 

 
Accidental 5 (5.2%) 
Intentional self -harm 92(94.8%)  
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Table 1:  VARIABLES EFFECTING OUTCOME 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Zinc phosphide poisoning-outcome: 
 

 

Variable  Survivors  Non survivors + DAMA   

Marked elevation of liver 
enzymes (27)  

3 (11.1%)  24(88.9%)  

Mean value of bilirubin  2.84  11.81  

INR > 1.5 (36 )  12 (26.6%)  33(73.3%)  

Metabolic acidosis (25)  2 (8%)  23 (92%) 

Hypotension (20)  2(9.1%)  18 (90.9%)  

Mechanical ventilation 
(22)  

2 (10%)  20 (90%)  

Hepatic encephalopathy 
(29)  

 4(13.7%)  25 (86.2%)  

Bleeding manifestations 
(19)  

3(23.1%)  16(76.9%)  
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1- Survivors 16(57.1%) 
2- Non survivors 10(35.7%) 
3-DAMA (Discharge against medical advice) 2(7.1%)  
 

Figure 6: Yellow phosphorous poisoning-outcome 
 

 
 
1-Survivors 21(48.8%), 2- Expired 12(27.9%) and 3-DAMA (Discharge against medical advice) 10 (23.2%) 
 

Figure 7: Aluminium phosphide-outcome 
 

 
1.) Survivors 4 (80%) 
2.) Expired 1 (20%) 
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Figure 8: Super warfarins – outcome 
 

 
1.) Survivors 26(100%) 
2.) Expired   0(0%) 
 
 

Figure 9: N- acetylcystine started on day 1 –outcome 
 

 
1.) Survivors=25patients, 76.4% 
2.) Expired=5patients, 14.7% 
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3.) DAMA=3patients, 8.8%  
 

Figure 10: N acetylcystine started on day2 –outcome: 
 

0
1
2
3
4
5
6
7
8

Survivors Expired DAMA
 

1.) Survivors =6, 40% 
2.) Expired =7, 46.6% 
3.) DAMA =2, 13.3%  
Figure 11: N acetylcystine started after 2days-outcome: 

0

1

2

3

4

5
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7

8

9

Survivors Expired DAMA
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1.) Survivors=5, 22.7% 
2.) Expired=8, 45.4% 
3.) DAMA=5, 31.8%  

 
Figure 12: Mean value of MELD score 

 

 
1.) Survivors-11.7 , 2) Non survivors-40.52  

 
Table 2: MELD (Model of end stage liver disease) score outcome 

 
MELD SCORE  Survivors  Non survivors  DAMA   

<9    17(100%)    0   0  

10-19  10 (90.9%)  1 (9.1%)  0  

20-29   7(53.8%)  3(23.1%)  3(23.1%)  

30-39  2 (50%)  1 (25%) 1 (25%)  

>40  0  16(76.1%)  5 (23.8%)  
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Figure 13: Psychiatric diagnosis: 
 

 
1.) Present-47(73.4%), 
2.) Absent-15(26.6%)  

        

II. DISCUSSION 
• Rodenticide compounds are commonly used to kill rats, 

mice and rodents. They are heterogeneous group of 
compounds that exhibit markedly different toxicities to 
Humans and Rodents. 

• In our study we noticed that in areas, in and around 
Udupi, commonly available Rodenticide compounds are 
Yellow phosphorus and zinc Phosphide (highly toxic) 
and Superwarfarins (low toxic). 

• In our study, most of the patients ingested Phosphorous 
compounds. Out of 97, 

     43 (44.3%) Yellow Phosphorous, 
         28 (28.8%) Zinc Phosphide,  
         5 (5.1%) Aluminium Phosphide and  
         21(21.6%) Superwarfarin (0.005% Bromadiolone). 
 

•  In a Retrospective study conducted in  south India in 
the year 2002, Organic Phosphorus compounds  were 
reported as the most common cause of poisoning 
(36.0%) followed by Snake bite (16.2%), Drugs 
(11.0%), Rat poison (7.3%) and Others.(2) 

• A prospective  study conducted from 2008-2010  in 
West Bengal ,( total 4,432 patients ) Snakebite (31.90%) 
was the most common cause of poisoning followed by 
Organophosphorus compounds (21.84%), Rodenticide 
(16.49%), Alcohol (13.80%), Chemicals (9.04%), and 
Drugs (2.3%).(8) 

 
•  Recently Rodenticide poisoning study conducted in 

Rajasthan, Kota Medical College  2012 ,  where patients 
presented with consumption of following compounds  

         Dicoumarol 47(27.6%), 

         Superwarfarins 24 (14.12%) and 
         Zinc phosphide 18 (10.59%). 
 

• Out of 97 Patients Males 56 (57.7%) and Females 41 
(42.3%) which slightly more incidence in Males.  

• In this study majority of patients are suicidal 92(94.8), 
and only 5 (5.2%) patients presented with accidental 
ingestion 

• Out of 95 patients who attempted suicide, 80 (82.5%) is 
younger age group 18 to 40years. 

• Various studies on poisoning done in India  Indranil 
Banerjee et al in west Bengal, K N ramesha et al in 
Karnataka and  gupta S et al in Gujarat also noticed 
most commonly effected age group was 20 – 40yrs.(2, 
8) 

• Among 62 patients recovered from acute poisoning 47 
(73.4%) members were diagnosed to have Psychiatric 
disorder. Majority of the patients had Depression and 
Adjustment disorder. 

 
              Clinical Profile: 

• We found that, in Rodenticide poisoning common GI 
side effects like nausea, vomiting is seen in 83 members 
(85.7%) and Abdominal pain in 55 (56.7%). These 
findings are comparable to previously done studies. 

• Bleeding manifestations are seen in 16(16.4%), Icterus 
is seen in 46(46.3%) and Altered Sensorium seen in 
29(29.8%).  

• Patients who came with ingestion of phosphorous 
compounds have high mortality, initially they developed 
acute liver failure and later progressed to multisystem 
organ failure.  
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Table 3: Showing parameters with significant difference between survivors and non survivors. 
 

Parameter effecting outcome Non survivors (%)  (with p<0.01)  

• Marked elevation of liver enzymes • 24(88.9%)  

•  Prolonged prothrombin time  • 33(73.3%)  

•  Metabolic acidosis  • 23(92%)  

•  Hypotension  • 18( 90.9%) 

•  Bleeding manifestations • 16(76.9%)  

•  Hepatic encephalopathy  • 25(86.2%) 
 
      In our study, three of our patients who came with 
consumption of zinc phosphide had Acute Pancreatitis. Sarma et 
al. have reported that zinc phosphide ingestion leads to Acute 
Pancreatitis.(9) 
 
Outcome of Zinc Phosphide: 

• In our study we noticed that, mortality in patients who 
presented with ingestion of Zinc Phosphide was 35.7% 
and patients who lost follow up 7.1%.   

• Study done by chugh et al  on zinc phosphide showed 
mortality of 25%.(10)  

• Study done in Turkey by Mehmet Tahir Gokdemir et al 
showed mortality of 28.3%. 

 
Yellow phosphorous: 

• Patients who presented with consumption of Yellow 
Phosphorus, mortality was 27.9% and patients who lost 
follow up 23.2%.   

• The fatality rate in Yellow Phosphorous poisoning from 
previous studies been reported between 10 and 
50%.(11)     

• Fernandez and Canizares stated that in a series of 15 
patients observed a mortality of 27% is recorded, 
confirming that Yellow Phosphorus is extremely lethal 
when ingested.(12) 

 
Superwarfarins: 

• Patients who came to emergency with consumption of 
Bromadiolone had only deranged Prothrombin time was 
noticed in 14.3% of patients but no mortality was 
recorded. 

•  Similar results are seen in a study done in 2012 by 
Manish Pahadia et al in India. In this study it is 
observed that 26 patients who consumed Bromadiolone 
had only bleeding manifestation, and all patients 
survived.  

• Study on Superwarfarins done in Taiwan by Hsin-Ying 
Yu et al in 2013, 20 patients was noticed. Prolonged PT 
seen in 20% of patients and mortality rate  was zero.(13) 

 
Role of N-Acetylcysteine 

• We have noticed good prognosis in patients who have 
been started early on N acetylcysteine therapy after 
consumption of poisoning.  

• Patients who presented on 1st day of consumption have 
76.4% survival, presented on 2nd day have 40% survival 
and presented after 2days only 22.7%. 

• This is mainly because of gastric lavage given to those 
patients presenting early, which decreases the amount of 
rodenticide entering circulation and early treatment with   
N acetylcyteine.  

• N Acetylcysteine has significant role in Acute Liver 
injury. This is probably attributed to the Anti-oxidant 
property and Hepato- protective nature of NAC.   

• Role of NAC in Yellow Phosphorous has been quoted 
in some journals and texts.(14)  

• A study conducted at Vinayaka Mission Hospital, Salem 
from 2010 to 2011, concluded the use of NAC as an 
adjuvant in the management in Yellow Phosphorus 
poisoning.      

 
MELD score as prognostic indicator 

• The Model of end stage liver disease (MELD) score was 
originally designed for assessment of short term 
prognosis in patients with Chronic liver disease.(15) 

•  Recently MELD score has also been used to determine 
the prognosis in patients with Acetaminophen and Non 
Acetaminophen induced Acute Liver injury(ALI).(16) 

• We noticed that mean value of MELD score in survival 
40.52 and non survival patients 11.7 which is significant 
(p value<0.001). 

•  Om prakash et al done a study(2005-2007) to compare 
MELD score and King’s College Hospital  criteria in 
Non Acetaminophen ALI, in this study patients who 
died have mean value of MELD score 35.35 which can 
be compared  to our study  40.52.  

 

III. CONCLUSION 
 Among the patients presenting with Rodenticide 

poisoning   most of them presented with ingestion of 
Yellow Phosphorous, Zinc Phosphide followed by 
Superwarfarins and Aluminium phosphide. 

 Patients who presented early and started with N 
Acetylcysteine had good prognosis.  
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 Patients who presented with consumption Superwarfarin 
had excellent prognosis. 

 MELD score can be considered as good prognostic 
indicator in patients presented with hepatotoxic 
rodenticide poisoning.  
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Abstract- BACKGROUND: Uric acid, which serves no 
biochemical function other than being an end product of purine 
metabolism, was first discovered in 1776. A Swedish chemist 
Scheele isolated it from a urinary tract stone. In 1797, a British 
chemist Wallaston detected uric acid in a tophus which was 
removed from his own ear. About 50 years later Alfred Baring 
Garrod, a British physician showed by chemical isolation that 
uric acid was abnormally high in gouty patients. In subsequent 
studies Garrod formulated a rational relationship between 
hyperuricemia and symptomatology of gouty patients.  
       Association between hypertension and hyperuricemia was 
recognized when a family with a unique and unfortunate 
pedigree attended Hammer Smith hospital in 1957. The father 
and six of the seven siblings had hyperuricemia, while the 
mother and all the siblings had hypertension1. This raised the 
question whether a raised serum uric acid was common in 
patients with hypertension.  
 
METHODS:  

• TYPE OF STUDY: This study was an age and sex 
matched prospective case control study. Matching for 
other confounding factors such as diet, alcohol and 
smoking was also done. 

• STUDY PERIOD: The study was conducted during the 
period from September 2010 to September 2012 at 
Kasturba Hospital, Manipal. 

• Institutional ethical committee clearance was obtained. 
 
FINDINGS:  

• Serum uric acid is significantly elevated in hypertensive 
as compared to normotensive individuals. 

• Serum uric acid can be used probably as an early 
biochemical marker to determine the severity of 
hypertension as stage 2 hypertensive had more elevation 
in serum uric acid levels as compared to other 
hypertensive. 

• The uric acid levels did not differ significantly between 
hypertensive with and without treatment. 

• There is a considerable difference in the mean serum 
uric acid levels between stages 1, 2 and isolated systolic 
hypertension in the newly detected hypertensive but it is 
not of a linear correlation. 

       Thus serum uric acid estimation can be used for aiding in the 
diagnosis of essential hypertension as well as in assessment of 
the severity.  
       INTERPRETATION: Serum uric acid estimation can be 
used for aiding in the diagnosis of essential hypertension as well 
as in assessment of the severity. 
       FUNDING:  None 

I. INTRODUCTION 
ric acid, which serves no biochemical function other than 
being an end product of purine metabolism, was first 

discovered in 1776. A Swedish chemist Scheele isolated it from a 
urinary tract stone. In 1797, a British chemist Wallaston detected 
uric acid in a tophus which was removed from his own ear. 
About 50 years later Alfred Baring Garrod, a British physician 
showed by chemical isolation that uric acid was abnormally high 
in gouty patients. In subsequent studies Garrod formulated a 
rational relationship between hyperuricemia and 
symptomatology of gouty patients.  
        Association between hypertension and hyperuricemia was 
recognized when a family with a unique and unfortunate 
pedigree attended Hammer Smith hospital in 1957. The father 
and six of the seven siblings had hyperuricemia, while the 
mother and all the siblings had hypertension1. This raised the 
question whether a raised serum uric acid was common in 
patients with hypertension.  
        Raised serum uric acid has been reported to be associated 
with an increased risk of coronary heart disease and is commonly 
encountered with essential hypertension, even untreated 
hypertension, and type 2 diabetes, which are in turn associated 
with coronary heart disease. It is not known whether raised 
serum uric acid increases the risk of hypertension and type 2 
diabetes independently of known risk factors such as age, 
obesity, alcohol consumption, and physical activity2.  
        Hypertension is the third leading killer disease in the world 
and is responsible for 1 in every 8 deaths. About 1 billion people 
are affected by hypertension worldwide3. The prevalence of 
hypertension is known to increase with age. Over 50% of 
individuals aged 60 to 69 and over 75% of those aged 70 years 
and older are affected. Recent Framingham Heart Study reported 
that lifetime risk of developing hypertension is approximately 
90% for men and women who are normotensive at 55-65 years 
old and survived to the age of 80-85 years4.  
        Studies have shown that BP is an independent risk factor for 
cardiovascular disease. This relationship is independent, 
consistent and continuous. Observations involving more than 1 
million individuals have shown that death from both 
cardiovascular disease and stroke increases progressively and 
linearly from BP levels of as low as 115mm systolic and 75 mm 
diastolic upwards. The increased risks are present in all age 
groups ranging from 40 to 89 years old. For every increment of 
20 mm hg systolic or 10mm diastolic there was a doubling of 
mortality from both ischemic heart disease and stroke5.  
        Evidence also warrants greater attention to the importance 
of SBP as a major risk factor for cardiovascular disease. The rise 
in SBP continues throughout life, in contrast to DBP, which rises 

U 
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until approximately 50 years age, tends to level off over the next 
decade, and may remain same or fall later in life. Clinical trials 
have demonstrated that control of isolated systolic hypertension 
reduces total mortality, CV mortality, and stroke and HF events6, 

7.  
Definition  

        The best operational definition for hypertension is “the level 
at which the benefits (minus the risks and costs) of action exceed 
the risks and costs (minus the benefits) of inaction”8.  
Classification of Blood Pressure  
        Based on the seventh report of the Joint National Committee 
on prevention, detection, evaluation and treatment of high blood 
pressure (JNC 7 report) BP is classified into the following stages 
–  

Table-1: Classification of Blood Pressure for adults > 18 years 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

        In contrast with the classification provided in the JNC VI 
report, a new category designated prehypertension has been 
added and stages 2 and 3 have been combined9.  
        Patients with prehypertension are at increased risk for 
progression to hypertension; those in the 130/80 to 139/89 mm 
hg BP range are at twice the risk to develop hypertension as 
those with lower values.10 

 
Genetic Considerations  
        Essential hypertension is almost certainly a polygenic 
disorder, involving multiple genes, each having small effects on 
blood pressure11. 
 
Natural history of Untreated Hypertension  
        Both the rising SBP and falling DBP levels logically are 
associated with an increased risk for atherosclerotic vascular 
diseases. The resultant widening pulse pressures have been 
widely reported to be the best prognostic indicator of 
cardiovascular risk.  
        However, an analysis of data from one million adults in 61 
prospective studies found that, for predicting mortality from both 
stroke and coronary disease, the SBP is slightly more informative 
than DBP and that pulse pressure is much less informative12. 
 
Hypertension and Hyperuricemia: 
        Hyperuricemia is present in 25 – 50 % of individuals with 
untreated primary hypertension, about 5 times the frequency 
found in normotensive persons. Hyperuricemia reflects decreased 
renal blood flow presumably a reflection of nephrosclerosis13. 
Raised serum uric acid concentrations in the blood are commonly 
encountered in essential hypertension. Although the raised
 serum uric acid and episodes of gout are occasionally 
attributable to therapy, asymptomatic hyperuricemia not 
infrequently precedes the diagnosis and treatment of essential 
hypertension.  

        The hyperuricemia observed in untreated hypertension may 
reflect the decrease in renal blood flow and early hypertensive 
nephrosclerosis. However, antihypertensive drug regimens, 
especially those including diuretics, do confound the link 
between hypertension-associated morbidity and mortality.  
        Epidemiological evidence to support the contention that uric 
acid is an independent risk factor for hypertension- associated 
morbidity can be gleaned from a recent multivariate analysis of 
1988-94 data on 3900 hypertensive people from the public-use 
database of the US National Health and Nutrition Survey 
(NHANES III). It showed that raised serum uric acid was 
associated with significantly higher sex-adjusted risk of heart 
attack and stroke. Hypertensive people with raised serum uric 
acid had a significantly higher relative risk (RR) for both heart 
attack and stroke. The NHANES III data support the hypothesis 
that uric acid is an independent risk factor for hypertension-
associated morbidity and mortality.  
        The renal handling of uric acid may provide a physiological 
clue to why hypertension-associated morbidity is closely linked 
to serum uric acid. It is well established that serum uric acid 
increases as arterial blood pressure rises and is associated with a 
reduction in renal blood flow.  
        High serum uric acid concentrations may increase serum 
sodium reabsorption at nephron sites proximal to the distal 
tubule, and it has been proposed that metabolic perturbations 
such as hyperinsulinaemia may mediate some of the effects of 
hypertension. (Figure 1) 
        Hyperuricaemia may represent the culmination a multi-
metabolic syndrome in which insulin-mediated renal 
hemodynamic abnormalities lead to hypertensive renal damage. 
It seems safe to say that hyperuricaemia in hypertension may be 
an early indicator of hypertensive cardio renal disease, which is 
commonly associated with a multi-metabolic syndrome14. 
 

BLOOD PRESSURE STAGING  SYSTOLIC BLOOD 
PRESSURE IN MM OF HG  

DIASTOLIC BLOOD 
PRESSURE IN MM OF 
HG  

NORMAL 
 
PREHYPERTENSION 
 
STAGE  1 HYPERTENSION 
 
STAGE 2 HYPERTENSION  

<120 
 
120-139 
 
140-159 
 
>160 

AND<80 
 
OR 80-89 
 
OR 90-99 
 
OR >100 

 
ISOLATED SYSTOLIC 
HYPERTENSION  

 
>140  

 
AND <89  
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Figure 1: Interaction between renal pathophysiology of hyperuricemia and hypertension 

 
Hyperuricemia:  
        Hyperuricemia may be defined as a plasma (or serum) urate 
concentration >420 umol/L (7.0 mg/dL). This definition is based 
on physicochemical, epidemiologic, and disease-related criteria. 
Physicochemically, hyperuricemia is the concentration of urate in 
the blood that exceeds the solubility limits of monosodium urate 
in plasma, 415 umol/L (6.8 mg/dL).  
        In epidemiologic studies, hyperuricemia is defined as the 
mean plus 2 standard deviations of values determined from a 
randomly selected healthy population. When measured in 
unselected individuals, 95% have serum urate concentrations 
<420 umol/L (7.0 mg/dL).  
        Finally, hyperuricemia can be defined in relation to the risk 
of disease. The risk of developing gouty arthritis or urolithiasis 
increases with urate levels >420 umol/L (7.0 mg/dL) and 
escalates in proportion to the degree of elevation. Hyperuricemia 
is present in between 2.0 and 13.2% of ambulatory adults and 
somewhat more frequently in hospitalized individuals15.  
 
Increased Serum Uric Acid in Hypertension:  
        The mechanisms underlying the increase in serum uric acid 
and its potential prognostic implications in patients with essential 
hypertension are still not completely known. Uric acid, a final 
product of purine metabolism, is 5%  plasma protein bound, is 
freely filtered at the glomerulus as a function of renal blood flow, 
is 99% reabsorbed in the proximal tubule, secreted by the distal 
tubule, and subjected to considerable post secretory reabsorption. 
Fractional secretion of uric acid is about 7% to 10%. A direct 
association exists between serum uric acid and renal vascular 
resistance in subjects with essential hypertension16.  
        Uric acid is also commonly associated with hypertension. It 
is present in 25% of untreated hypertensive subjects, in 50% of 
subjects taking diuretics, and in >75% of subjects with malignant 
hypertension. The increase in serum uric acid in hypertension 

may be due to the decrease in renal blood flow that accompanies 
the hypertensive state, since a low renal blood flow will stimulate 
urate reabsorption. Hypertension also results in microvascular 
disease, and this can lead to local tissue ischemia17.  
        In addition to the release of lactate that blocks urate 
secretion in the proximal tubule, ischemia also results in 
increased uric acid synthesis. With ischemia, ATP is degraded to 
adenine and xanthine, and there is also increased generation of 
xanthine oxidase. The increased availability of substrate 
(xanthine) and enzyme (xanthine oxidase) results in increased 
uric acid generation as well as oxidant (O2

-) formation. The 
finding that ischemia results in an increase in uric acid levels 
may also account for why uric acid is increased in preeclampsia 
and congestive heart failure18.  
        Other factors may also contribute to why uric acid is 
associated with hypertension, including alcohol abuse, lead 
intoxication, obesity and insulin resistance, and diuretic use.  
        The observation that an elevated uric acid is associated with 
subjects at cardiovascular risk may account for why 
hyperuricemia predicts the development of cardiovascular 
disease in the general population, in subjects with hypertension, 
and in subjects with preexisting cardiovascular disease. 
Hyperuricemia also predicts stroke in diabetic and nondiabetic 
subjects and predicts the development of hypertension and renal 
disease in the general population19.  
        In these studies, uric acid may be simply "marking" subjects 
at increased cardiovascular and renal risk. Consistent with this 
hypothesis, many studies have found that uric acid is not an 
independent risk factor for cardiovascular disease after 
controlling for these other risk factors20. Hyperuricemia is 
therefore considered benign unless associated with gout or 
kidney stone. 
        Nevertheless, some studies find uric acid predictive for the 
development of cardiovascular disease, hypertension, and renal 
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disease despite controlling for associated risk factors. This raises 
the possibility that uric acid may have a pathogenic role in 
hypertension and cardiovascular disease. Indeed, recently soluble 
uric acid has been recognized to not be inert but rather to have 
several biological actions that could either be beneficial or 
detrimental to humans. 
 

II. MATERIALS AND METHODS 
• TYPE OF STUDY: This study was an age and sex 

matched prospective case control study. Matching for 
other confounding factors such as diet, alcohol and 
smoking was also done. 

• STUDY PERIOD: The study was conducted during the 
period from September 2010 to September 2012 at 
Kasturba Hospital, Manipal. 

• The study included a total of 142 patients of which 80 
were cases (hypertensive) and 62 were controls (non 
hypertensive). 

• Institutional ethical committee clearance was obtained. 
 
 Inclusion Criteria 
1. Age > 18 yrs. 
2. Newly detected patients of essential hypertension.  
3. Patients with essential hypertension on treatment. 
 
Exclusion Criteria 

1. Patients with renal failure. 
2. Patients on treatment with drugs altering uric acid levels 

such as thiazides, loop diuretics, pyrazinamide and 
allopurinol. 

3. Lymphoproliferative or myeloproliferative disorders. 
4. Secondary hypertension and pregnancy induced 

hypertension 
 

III. METHODOLOGY 
• The study included a total of 142 patients of which 80 

were cases (hypertensive) and 62 were controls (non 
hypertensive). 

• The patients were classified into the various stages of 
hypertension as per the JNC-7 mentioned in Table 1. 

• Blood pressure has been recorded as the average of 2 or 
more readings at each of the 2 or more visits after initial 
screening. 

• All the patients were subjected to relevant clinical 
examinations and laboratory investigations to look for 
secondary causes of hypertension. 

• Essential hypertension is diagnosed in the absence of an 
identifiable cause. 

•  Hyperuricemia is defined as the serum uric acid  >7.0 
mg/dl in adult males, >6.0 mg/dl in adult females 

• Serum uric acid levels are measured in the early 
morning venous blood sample after the patient is kept 
fasting for 12 hrs. 

• Measurement of the serum uric acid was done by a 
chromatographic autoanalyser which absorbs light in the 
wavelength of 560 – 640 nm. 

Reference Values for Serum Uric Acid levels -  
• In Males:  3.4 - 7.0 mg/dl, in females: 2.4 – 6.0 mg/dl. 

 
 
OBSERVATIONS AND ANALYSIS: 

• A total of 142 patients were studied during the period of 
2 years from September 2010 to September 2012. This 
included 80 cases (hypertensive) and 62 controls (non 
hypertensive). 

• Out of the 80 cases (hypertensive) 58 were males and 22 
were females. 

Out of the 62 controls (non hypertensive) 38 were males and 24 
were females. (Figure 2) 
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Figure 2: Bar diagram representing the total number of cases and controls with sex wise distribution. 
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        The range of the serum uric acid in cases was 1.40 to 
11.30mg/dl. In hypertensive males it was found to be from 1.40 

to 11.30 mg/dl and in hypertensive females it was found to be 
from 2.70 to 11.10 mg/dl. (Table 2) 

 
Table 2: Range for uric acid in cases. 

 
Total  1.40 to 11.30 mg/dl 

Males  1.40 to 11.30 mg/dl 

Females  2.70 to 11.10 mg/dl 

 
        The range of the serum uric acid in controls was 1.50 to 
6.50 mg/dl. In Non-hypertensive males it was found to be from 

1.50 to 6.50 mg/dl and in Non-hypertensive females it was found 
to be from 1.60 to 6.20 mg/dl. (Table 3)  

 
Table 3: Range for uric acid in controls 

 
Total  1.50 to 6.50 mg/dl 

Males  1.50 to 6.50 mg/dl 

Females  1.60 to 6.20 mg/dl 
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        The mean serum uric acid in cases (hypertensive) was 5.32 
mg/dl and controls (non hypertensive) was 3.75 mg /dl. The 
mean serum uric acid in male cases and controls was 5.49 mg/dl 
and 4.02 mg/dl respectively. The mean serum uric acid in female 

cases and controls was 4.86 mg/dl and 3.32 mg/dl respectively. 
(Figure 3) 
        Data analysis by T-test , done to compare the mean serum 
uric acid values in hypertensive with that of non-hypertensive  
was proven to be significant with a p value of <0.001. 

 
Figure 3: Bar diagram representing the mean serum uric acid levels in comparison to cases and controls with sex wise 

distribution 
 

 
 
        The cases were classified into the different stages as per the 
JNC-7 classification for hypertension. Known cases of 
hypertension, on treatment with a well-controlled blood pressure 
of <140/90 mm of hg were categorized under controlled 
hypertension. 
 

Table 4: Number of cases in different stages of hypertension 
with sex wise distribution. 
 
Out of the total 80 cases 14 were included under controlled 
hypertension, 26 under stage 1 hypertension, 31 under stage 2 
hypertension and 9 under  the isolated systolic hypertension 
category. (Table 4) 

 

Stage  Males  Females  Total  

Controlled hypertension  5.18    (3.80)     3.80 (1.32)  4.78(2.32)  

Stage 1  4.32 (1.47)  4.60 (1.26)  4.42 (1.38)  

Stage 2  6.75 (1.57)  5.83 (1.30)  6.57 (1.55)  

Isolated systolic  
hypertension 

4.12 (1.24)  5.10 (0.62)  4.44 (1.14)  
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        The mean serum uric acid levels were found to be 4.78 
(2.32) mg/dl, 4.42(1.38) mg/dl, 6.57(1.55) mg/dl and 4.44(1.44) 
mg/dl in controlled hypertension, stage 1 hypertension, stage 2 
hypertension and isolated systolic hypertension 
respectively.(Table 5 and figure 4) 

        Data analysis done by one way Anova test showed 
significant difference between stage 2 hypertension with the 
stage 1 hypertensive, isolated systolic hypertensive and well 
controlled hypertensive with the p values of 0.001, 0.001 and 
0.002 respectively.  
*the values in the brackets ( ) indicate the standard deviation. 

 
Table 5: Mean uric acid levels in mg/dl of cases in different stages of hypertension 

 
 
 
 

Figure 4: Bar diagram depicting the mean serum uric acid levels of cases in different stages of hypertension 
 

 
 
       In the total of 80 hypertensive, 41 of them were on treatment 
and 39 of them were not on treatment and the mean serum uric 
acid value was 4.98 (1.76) mg/dl and 5.67 (1.97) respectively. 
(Table 6) 
 

       Cases were classified as newly detected hypertensives if they 
were detected to have hypertension as per the standard blood 
pressure measurements for the first time or during the previous 
14 days and not on any form of treatment 

 Stage Males  Females  Total  

Controlled hypertension  10  4  14  

Stage 1  17  9  26  

Stage 2  25  6  31  

Isolated systolic hypertension  6  3  9  
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Table 6: Comparison between hypertensive on and not on treatment 
 
 
 
 
 
 
 
 
 
 
 
 
*values in the brackets ( ) indicate the standard deviation 
 
       The mean systolic blood pressures recorded were 127.13 mm 
of hg, 149.25 mm of hg, 164.66 mm of hg and 160 mm of hg in 
the controlled hypertensive group, stage 1 hypertension, stage 2 

hypertension and the isolated systolic hypertensive group 
respectively. (Figure 5) 

 
Figure 5: Bar diagram depicting the mean systolic BP in different stages of hypertension 

 

 
 
       The mean diastolic blood pressures recorded were 83.28 mm 
of hg, 94.51 mm of hg, 107.33 mm of hg and 82.88 mm of hg in 
the controlled hypertensive group, stage 1 hypertension, stage 2 

hypertension and the isolated systolic hypertensive group 
respectively. (Figure 6) 

 
Figure 6: Bar diagram depicting the mean diastolic BP in different stages of hypertension 

 

 

Hypertensive  Total  Mean uric acid in mg/dl 

 On treatment  41  4.98 (1.76)  

Newly detected and not on treatment  39  5.67 (1.97)  
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• The age group in cases (hypertensive) ranges from 19 
yrs to 82 yrs .In males it ranges from 19 yrs to 81 yrs 
and females it ranges from 32 yrs to 82 yrs. 

• The age group in controls (non hypertensives) ranges 
from 20 yrs to 81 yrs .In males it ranges from 20 yrs to 
81 yrs and females it ranges from 26 yrs to 78 yrs 

• The total number of newly detected hypertensives were 
39 out of which 13 were diagnosed as stage 1 

hypertension, 22 as stage 2 hypertension and 4 as 
isolated systolic hypertension. 

• The mean of the serum uric acid was 4.20(1.37) mg/dl, 
6.56(1.40) mg/dl and 4.40(1.40) in stage 1 
hypertension, stage 2 hypertension and isolated systolic 
hypertension respectively, in newly diagnosed 
hypertensives. (Table 7 and figure 7) 

 

Table 7: Newly diagnosed hypertensives 

 Stage 1 hypertension  Stage 2 hypertension  Isolated systolic 

hypertension  

Total no.  13  22  4  

Mean serum uric acid 

in mg/dl 

4.20(1.37)  6.56(1.40)  4.40(1.40)  

*the values in the brackets ( ) indicate the standard deviation 

Figure 7: Bar diagram depicting the mean serum uric acid values of newly detected hypertensives in different stages of 

hypertension 

 
 

IV. DISCUSSION 
       Elevated serum uric acid levels have been associated with an 
increased risk for cardiovascular disease. The potential 
mechanisms by which serum uric acid may directly affect 
cardiovascular risk include enhanced platelet aggregation and 
inflammatory activation of the endothelium21.  
       In few studies, the association of serum uric acid with 
cardiovascular disease was uncertain after multivariate 

adjustment as in the Framingham Heart Study 10 and the ARIC 
study , but in others such as the study done by verdecchia et al22 

the association remained certain and significant.  
       Because elevated serum uric acid is correlated with several 
risk factors including renal dysfunction, hypertension, insulin 
resistance, hyper-homocystenemia and hyperlipidemia, it is 
debated whether serum uric acid is an independent 
cardiovascular risk factor. 
       In the present study the mean serum uric acid in the 
hypertensive group was 5.49 (1.86) mg/dl in males and 4.86 
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(1.47) mg /dl in females. On the other hand the mean serum uric 
acid level in the control group was 4.02 (1.09) mg/dl in males 
and 3.32 (1.196) mg/dl in females. 
       Data analysis by T-test, done to compare the mean serum 
uric acid values in hypertensive with that of non-hypertensive  
was proven to be significant with a    p value of <0.001. 
       Data analysis by one way Anova test, was done to compare 
the mean serum uric acid and their significance between the 
different stages of hypertension and showed the following results 
       Non hypertensive and stage 1 hypertension p value of 0.337. 
        Non hypertensive and stage 2 hypertension p value of 
<0.001. 
       Non hypertensive and controlled hypertension p value of 
0.116.  
       Non hypertensive and isolated systolic hypertension p value 
of 0.664. 
       Though the difference in serum uric acid levels were found 
to be more in other stages of  hypertension as compared to the 
non-hypertensive, statistical significance was found only in stage 
2 hypertensive when compared to non-hypertensive. 
       There was also significant difference noted between stage 2 
of hypertension with the stage 1 hypertensive, isolated systolic 
hypertensive and well controlled hypertensive with the p values 
of 0.001, 0.001 and 0.002 respectively.  
       There is a considerable difference in the mean serum uric 
acid levels between stages 1, 2 and isolated systolic hypertension 
in the newly detected hypertensive but it is not of a linear 
correlation.  
       The mean serum uric acid levels in the hypertensive on 
treatment was 4.90 (1.97) mg/dl and those not on treatment was 
5.67 (1.76) mg/dl with a p-value of 0.514. 
       Hence it appears that treatment of hypertension does not 
cause significant difference in the serum uric acid levels. 
       In the PIUMA study involving 1720 subjects who were 
followed up for 12 years Verdechchia et al  has reported that  in 
untreated subjects with essential hypertension, raised uric acid is 
a powerful risk marker for subsequent cardiovascular disease and 
all-cause mortality 22 . 
       Abdallah  jeraiah et al   In the  study involving 49 known 
hypertensive (31 males and 18 females) and 16 healthy controls 
(without hypertension)  reported serum uric acid levels from 
patients taken from various hospitals  with hypertension 
increased significantly when compared with controls (p < 0.001). 
Male and female hypertensive patients had showed significant 
increase in serum uric acid levels when compared with controls 
(p < 0.001) 23.          
       Selby et al conducted a nested case-control study of 1,031 
cases of essential hypertension and 1,031 persistently 
normotensive controls from the Kaiser Permanente Multiphasic 
Health Checkup cohort in Northern California adjusting for the 
risk factors, forced vital capacity (p less than 0.001), serum uric 
acid (p = 0.003), serum cholesterol (p = 0.012), and heart rate (p 
= 0.014) remained independently predictive for essential 
hypertension. 
       Uric acid remained positively related to risk (odds ratio, fifth 
vs. first quintile = 2.19, 95% Cl 1.20-3.98).Both forced vital 
capacity and serum uric acid are closely linked to development of 
hypertension and may be markers of susceptibility or 
intermediate steps in pathways leading to hypertension 24.  

       Fessel et al observed an elevation of systolic blood pressure 
in hyperuricemic patients but no elevation of diastolic blood 
pressure could be observed 25. 
       Myers et al reported some elevation of serum uric acid level 
in accordance with the increased blood pressure, but it was not a 
definite correlation 26. 
       Zainab abdul razak et al in their study in Iraq featuring 20 
cases and 15 controls had a mean serum uric acid value of 
8.03(3.50) mg/dl in comparison to 4.32(1.07) mg/dl with a 
significant p value of <0.05. 
       The study showed that the serum levels of uric acid, CRP 
and total cholesterol were significantly higher in patients with 
hypertension than in healthy controls 27. 
       It certainly is possible that uric acid may be an earlier and 
more sensitive maker of decreased renal blood flow than serum 
creatinine. It has been recently suggested that since uric acid may 
play a role in the formation of free radicals and oxidative stress, 
the increased risk of hypertension in subjects with raised serum 
uric acid levels might be associated with this increased 
generation of free radicals.  
       Several observations support this concept of free radical 
mediated inhibition of endothelium dependent vasodilation. An 
antioxidant deficiency in diet which produces hyperuricemia, 
contributes to the etiology of hypertension, and the antioxidant 
drugs also show a blood pressure lowering effect in both diabetic 
and hypertensive patients28.     
       Three possible conclusions can be drawn from the 
association of hypertension with raised serum uric acid levels. 
Hypertension may arise as a result of hyperuricemia, 
hypertension can cause hyperuricemia and the duration and 
severity of hypertension is related directly to the serum uric acid 
levels.  
       In gouty patients without advanced tophi, however renal 
failure and hypertension are rare. In a group of 80 patient’s 
attending the Hammersmith hospital gout clinic only 2 were 
hypertensive. In a study of gouty patients of Northern India by 
Kumar et al they found that only one out of 30 patients had 
hypertension29. 
       Fessel et al showed no appreciable loss of renal function in 
112 patients with gout as compared to normal subjects followed 
up for 12 years25.  
       In a study by Lawrence E Ramsay there was no evidence that 
hyperuricemia had a deleterious effect on renal function30.  
Canon et al considered that an impairment of renal function will 
raise the serum uric acid levels more commonly than an 
increased serum uric acid will cause renal damage31.  
       Hence it is unlikely that hypertension arises as a result of 
raised serum uric acid levels, but the possibility that uric acid 
which plays a role in the formation of free radicals and oxidative 
stress, the increased risk of hypertension in subjects with raised 
serum uric acid levels might be associated with this increased 
generation of free radicals. Hence the fact that raised serum uric 
acid levels can lead to Hypertension cannot be entirely ruled out.  
As to the possibility that Hypertension can cause hyperuricemia, 
it is thought that hyperuricemia can result from either 
overproduction of uric acid or from under excretion of uric acid.  
Overproduction of uric acid can be measured by the rate of 
incorporation of acid precursors such as Glycine labeled N 15, 
into the uric acid pool. Such a study carried out in 4 hypertensive 
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patients with raised serum uric acid levels did not show any 
overproduction of uric acid.  
       In the study of Breckenridge 1 excretion of uric acid and uric 
acid clearance were lower in all hypertensive patients than in the 
normal group. When the uric acid clearance was expressed per 
100ml of glomerular filtrate, there was no significant difference 
between normal subjects and hypertensive patients who had 
normal serum uric acid levels, but the difference between those 2 
groups and the hyperuricemic hypertensive was significant and 
they suggested a renal tubular abnormality in the handling of uric 
acid, the nature of the abnormality which was not clear.  
       Later Messerli et al showed that hyperuricemia in 
hypertensive is due to early renal vascular involvement, namely 
nephrosclerosis 28. Serum uric acid rises because of impaired 
renal tubular function, which is the main site of regulation of 
serum uric acid due to nephrosclerosis. Tykarski in his study 
showed that serum uric acid levels in hypertensives are due to 
impaired tubular secretion of urate 32.  
       In the present study incidence and severity of elevated serum 
uric acid levels between cases and controls correlated 
significantly with the severity of hypertension. This correlated 
with both the Kinsey 33 and Breckenridge 1studies, but according 
to Cannon et al 31 severity of hypertension had no relation to 
serum uric acid levels. Our study agrees with the study of 
Tykarski et al in that there is a positive correlation between 
serum uric acid and severity of hypertension32 as per the stages 
but it is not of a linear correlation. 
       Breckenridge in his study showed an increasing incidence of 
hyperuricemia as the diastolic BP increased in his study, but 
there was no tendency for hyperuricemia to occur, only with 
patients with more severe hypertension 1.  
       The PIUMA study demonstrates a strong independent 
association between serum uric acid levels and CV risk in 
initially untreated and asymptomatic adult subjects with essential 
hypertension, but it is unable to answer the question of whether 
serum uric acid exerts direct toxic effects. As extensively 
reviewed by Puig and Ruilope, 34 both uric acid and superoxide 
radicals are produced for the effect of xanthine oxidase in the late 
phase of purine metabolism. Superoxide radicals, which may 
cause tissue and vascular damage, 35 are increased in subjects 
with essential hypertension.36 It would be important to clarify 
whether such increase is due, at least in part, to enhanced 
xanthine oxidase activity and whether inhibition of this enzyme 
by allopurinol may reduce CV risk .37  
       In our study it was found that there is definite relation in 
serum uric acid levels between hypertensive patients and 
normotensive patients and there is a directly proportional relation 
in the levels of serum uric acid in relation to the severity of 
hypertension, though it is not of a linear correlation. Also it was 
found that there was no significant difference in the levels of 
serum uric acid in hypertensive on treatment as compared to 
those not on treatment. 
       Hence the possibility of serum uric acid acting by the 
production of free radicals and causing oxidative stress leading to 
hypertension and whether the duration and severity of 
hypertension lead to renal dysfunction in the form of 
nephrosclerosis leading to higher levels of serum uric acid has to 
be considered as various other studies have also shown to have a 
positive relation in the serum uric acid levels and hypertension.  

V. CONCLUSION 
Thus based on the study carried out we can conclude that 

1. Serum uric acid is significantly elevated in hypertensive 
as compared to normotensive individuals. 

2. Serum uric acid can be used probably as an early 
biochemical marker to determine the severity of 
hypertension as stage 2 hypertensive had more elevation 
in serum uric acid levels as compared to other 
hypertensive. 

3. The uric acid levels did not differ significantly between 
hypertensive with and without treatment. 

4. There is a considerable difference in the mean serum 
uric acid levels between stages 1, 2 and isolated systolic 
hypertension in the newly detected hypertensive but it is 
not of a linear correlation. 

5. Thus serum uric acid estimation can be used for aiding 
in the diagnosis of essential hypertension as well as in 
assessment of the severity. 
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Abstract- Background: Inflammation has a strong association 
with increased atherosclerosis in RA. Indirect evidence of 
accelerated atherosclerosis in RA comes from studies measuring 
carotid artery intima media thickness (CIMT). 
       Aims of the study: To study the correlation, if any, between 
inflammation (severity and duration) to intima media thickness 
(As a marker of atherosclerosis). 
       Methodology: Carotid intima media thickness (CIMT) was 
measured in 30 patients of RA divided into three groups of thirty 
each based on duration of disease (less than two years, two to 
five years, and more than five years). Both common carotid 
intima media thickness (CCIMT) and total carotid intima media 
thickness (TCIMT, i.e., mean of values of CCA, ICA, and ECA). 
The values were compared to DAS-28 activity score. Thirty 
healthy subjects (age and sex matched) were taken as controls. 
       Results: The RA subjects had a CCIMT and TCIMT 0.798 ± 
0.19 mm and  0.756 ± 0.17 mm respectively when compared to 
controls, i.e., 0.591 ± 0.11 mm and   0.57 ± 0.11 mm  (p value < 
0.001). Both CCIMT and TCIMT increased significantly with 
duration of disease but did not differ when compared to disease 
activity. 
       Conclusion: In view of relation to duration of disease, the 
physicians should regularly screen the established RA patients, 
so as to identify the evidence of atherosclerosis and manage it 
earlier. 
 
Index Terms- Rheumatoid arthritis (RA),  carotid artery intima 
media thickness (CIMT), intima medial thickness (IMT), 
common carotid artery (CCA), internal carotid artery (ICA) and 
external carotid artery (ECA). 
 

I. INTRODUCTION 
heumatoid arthritis (RA) is a chronic inflammatory disorder 
involving the joints (nonsuppurative proliferative synovitis) 

along with other organ involvement including blood vessels and 
heart1. RA is associated with disability, shortened life 
expectancy, and increased mortality2. 
      Cardiovascular cause is the leading cause of mortality in 
RA3. This increased cardiovascular risk in RA patients has been 
attributed to accelerated atherosclerosis which has been found to 
be independent of the traditional risk factors4,  

      Inflammation5, increased levels of homocysteine, 
homoeostatic imbalance6, decreased mobility7, low levels of 
antioxidants8, side-effects of medication9, and dyslipidaemia10 
have been attributed to cause accelerated atherosclerosis in RA.   
      Amongst the above causes, inflammation has the strongest 
association with increased atherosclerosis in RA11. 
      Indirect evidence of accelerated atherosclerosis in RA comes 
from studies using carotid artery intima media thickness (CIMT) 
as a marker of atherosclerotic burden and cardiovascular risk12. 
CIMT measurement is a noninvasive and economical test which 
is quite reliable and sensitive for assessment of atherosclerosis13.  
      Increased atherosclerosis in carotid arteries holds true for 
atherosclerosis for multiple vascular beds including coronaries, 
and so measurement of carotid IMT is an important surrogate 
marker of increased cardiovascular risk including acute coronary 
syndrome14 

      There are only a few studies available which have studied the 
relationship of disease activity and duration of disease in RA 
patients with carotid artery intima media thickness (a marker of 
atherosclerosis). So this study was planned to study the 
correlation, if any, between inflammation (activity and duration) 
to intima media thickness (a marker of atherosclerosis). 
Assessment of the carotid intima media thickness (CIMT) is the 
most widely used surrogate endpoint.15  
 

II. AIMS AND OBJECTIVES 
1. To assess carotid intima-media thickness in patients 

with Rheumatoid Arthritis by using Doppler 
Ultrasound.  

2. To study the correlation between carotid intima-media 
thickness  and  the duration and severity of Rheumatoid  
Arthritis  

 

III. METHODOLOGY 
      The study was performed on patients attending as outpatients 
and admitted as inpatients in the Departments of General 
Medicine and Orthopaedics of Osmania General Hospital. A total 
of 30 rheumatoid arthritis patients were enrolled and were 
compared with 30 age and sex matched control subjects. Total 
duration of the study was 2 years. i.e from September 2012 to 
September 2014. It is a cross-sectional study. 

R 
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      The patients included as subjects were divided into three 
groups (of ten subjects each) based on duration of disease. These 
were: 
      Group I – those subjects who had RA of less than two years 
(<2yrs) 
      Group II – those subjects who had RA between two to five 
years (2-5yrs) 
      Group III – those subjects who had RA more than five years 
(>5yrs) 
 
Inclusion criteria 
      After clinical evaluation and laboratory investigations, those 
patients satisfying the modified American Rheumatology 
Association criteria (1987) were included in the study. Age and 
sex matched controls were selected from medical OPD who 
came for routine health checkup or had nonspecific complaints, 
after taking care to exclude those suffering from hypertension, 
cardiac disease, and diabetes mellitus. 
 
Exclusion criteria 
      Those suffering from congenital heart disease, ischemic heart 
disease, valvular heart disease with rheumatic history, and 
diabetes mellitus, were excluded from the study 
All patients were evaluated with: 
 

Detailed History 
      Age, sex, duration of RA, presence and duration of morning 
stiffness, chest symptoms, list of painful joints, presence of other 
systemic disease, and history of extra-articular manifestations of 
RA were documented. Treatment history was also documented. 
Functional status of the patients was recorded on the Visual 
analogue scale. 
 
Examination 
      A systemic examination of all joints was done for features of 
activity, tender joint count and swollen joint count estimation 
was done. 
 
Tender joint count and swollen joint count 
      A simplified 28 joint articular index as described by Fuch’s et 
al was used to assess disease activity. Twenty-eight joints 
included 10 proximal interphalangeal joints of the fingers, 10 
metacarpophalangeal joints, and the wrist, elbow, shoulder and 
the knee joints bilaterally. 
      Cardiovascular examination was done in detail. Abdominal, 
respiratory and neurological examination was also done. Extra 
articular manifestations were carefully looked for and 
documented. 
 

 
Figure 1. Schematic diagram for calculating TJC and SJC 

 
INVESTIGATIONS 
Routine investigations 
      Hemoglobin estimation, blood urea, serum creatinine, fasting 
lipid profile  and blood sugar estimation was done  
Erythrocyte sedimentation rate (ESR) 
      Was obtained by Westegren method 

Rheumatoid factor (IgG) 
      A quantitative assay was performed using a latex fixation 
Lab kit. 
C-reactive protein 
      Quantitative assay was performed using latex agglutination 
kit. 
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Radiographic assessment 
      X-ray of both hands were taken in all patients to evaluate for rheumatoid activity, deformities and erosions. 
 

IV. CAROTID DOPPLER 
      For measurement of IMT - B-mode USG scan using 7.5 MHz probe is used and whenever required to see plaques, plaque 
ulceration, lumen stenosis Colour Doppler scan is used. 
      All subjects (including controls) underwent carotid sonography. The common carotid arteries (CCA) were examined bilaterally 
upto the bifurcation (including proximal part of internal carotid artery (ICA) and external carotid artery (ECA). The intima media 
thickness (IMT), plaque characterisation (including echotexture, calcification, and cavitation) were assessed – initially by gray scale 
USG and then followed by colour flow imaging. All measurements were taken in diastole, measured in the phase when the lumen 
diameter is at its smallest and IMT at its largest. 
      The mean total carotid intima media thickness (TCIMT) was calculated by taking the mean of all three dimensions of carotid, i.e., 
common, internal, and external on both sides.  
      All subjects included in the study were evaluated for their disease activity using  DAS-28 (disease activity score). 
 
DAS 28 = 0.56√TJC + 0.28√SJC + 0.70 (logESR) + 0.014 GH 
 
 
where, 
TJC is tender joint count 
SJC is swollen joint count 
ESR is erythrocyte sedimentation rate 
GH is general health status as assessed by patient on visual analogue scale (VAS) 
 

V. STATISTICAL ANALYSIS 
      The results obtained were subjected to student’s unpaired t-test, chi-square test and linear regression for statistical analysis. 
 

VI. RESULTS 
      Thirty patients of rheumatoid arthritis diagnosed by modified ACR criteria (1987) along with 30  age and sex matched controls 
were included in the study after they had fulfilled the inclusion and exclusion criteria. 

1. Age and Sex distribution 
      The study group included 23 females and 7 males. The age and sex distribution of patients with RA is shown in Table 1 below. 
Equal number of age and sex matched controls were taken. 
 

Table 1. Age and sex distribution 

Age groups No. of cases Females Males 

21-30 3(10%) 3(10%) 0 

31-40 9(30%) 8(26.6%) 1(3.3%) 

41-50 15(50%) 10(33.3%) 5(16.6%) 

51-60 2(6.6%) 1(3.3%) 1(3.3%) 

61-70 1(3.3%) 1(3.3%) 0 

Total 30 23(76.6%) 7(23.3%) 
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      The patients were divided into three groups based on duration of disease.  
 

  Range(yrs) Mean (yrs) 

Group 1 25-55 43.3 

Group 2 29-57 42.8 

Group 3 27-64 44.2 

Controls 25-64 43.43 
 

Table 2. Mean age in all groups 
 
The mean age of all the groups and controls were comparable 
 
Sex distribution group wise 
      Out of 30 subjects, 23 were females and 7 were males. Female:male ratio in this study was 3.28:1 
 

 
Females Males Total 

Group 1 8 2 10 

Group 2 7 3 10 

Group 3 8 2 10 

Total 23 7 30 
 

Table 3. Sex distribution group wise 
 
 2. Duration of disease 
The average duration if the disease in different groups were as follows 
 

Groups Duration (yrs) 

Group 1 1 ± 047 

Group 2 3.35 ± 0.65 

Group 3 11.6 ± 3.68 
  

 
Table 4. Mean duration of disease 

 
3. Biochemical parameters 
      The groups were compared for various atherogenic biochemical risk indices. All groups were comparable – including the mean 
values of blood sugar and lipid profile.  
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Table 5. Comparison of  Biochemical parameters 

 

 
 

Figure 2. Comparison of Biochemical parameters 
 
      On investigations, the hemoglobin levels ranged from 9.5 to 13.5 gm% . The mean ESR in the study group was 33.03 and ranged 
from 10 mm to 80 mm/hour and in the control subjects the levels ranged from 10 to 40 mm/hour, with a mean of 24 mm/hour. 
Twenty-two patients (72.3%) were found to be rheumatoid factor (RF) positive.  

Biochemical parameters Group 1 Group 2  Group 3 

Blood sugar (mg%) 96 92 83 

Triglycerides 150 155 148 

Cholesterol 141 154 162 

HDL 48 42 40 

LDL 90 85 83 

VLDL 30 36 41 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 261

www.ijsrp.org



Twenty-four patients (80%) were found to have CRP >6µg/L. 
 
4. Disease duration and activity 
      The disease activity, as per DAS 28, was comparable in all three groups (p value >0.05)  
Although the mean values of DAS 28 were comparable across all the groups but on further subdivision, i.e., Group A – mild disease 
(DAS 28 = 2.6 - 3.2); group B – moderate disease (DAS 28 > 3.2 - 5.1) and group C – severe (DAS 28 > 5.1). These groups were not 
comparable in number. 
 

 
Duration(yrs) 

Mean 
DAS28-Score Range 

<3.2 
Mild 

3.2-5.1 
Moderate 

>5.1 
Severe 

Group 1 1 ± 047 4.485 2.54-6.83 3 3 4 

Group 2 3.35 ± 0.65 4.609 2.34-6.89 2 4 4 

Group 3 11.6 ± 3.68 4.657 2.47-6.77 2 5 3 
 
 

Table 6. Comparison of DAS28 Score in 3 groups 
 

5. Carotid intima media thickness (CIMT): Case vs. control 
      The mean value of common carotid intima media thickness (CCIMT) and total carotid  intima media thickness (i.e., mean of total 
CIMT of CCA, ICA, and ECA) were significantly higher in the study group when compared to control group (p-value <0.001) 
 

IMT(in mm) Study group Control Group Pvalue 

CCMIT 0.798 0.59 <0.001 

Total CIMT 0.756 0.57 <0.001 
 

Table 7. Comparison of CIMT & TCIMT of cases with controls 
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Figure 3. Comparison of CIMT & TCIMT of cases with controls 
 
6. Relationship of intima media thickness with disease duration 
       Common carotid IMT (CCIMT) ranged from minimum of 0.56 mm to maximum of 1.4 mm, the mean value of group I as 0.703 ± 
0.15mm; of group II was 0.79 ± 0.16 mm and of group III was 0.903 ± 0.21 mm, the increase in CCIMT with duration was significant 
(p value <0.01) 
 

  CCIMT TCIMT 

  Mean Range Mean Range 

Group 1 0.703 0.56-094 0.678 0.53-0.89 

Group 2 0.79 0.58-1.1 0.74 0.54-1.03 

Group 3 0.903 0.68-1.4 0.85 0.64-1.25 
 

Table8. Comparison of CCIMT & TCIMT with the duration of disease 
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Figure 4. Comparison of CCIMT & TCIMT with the duration of disease 
 
P Value  : 0.0057 
 
Deviation from horizontal significant 
 
7. Relationship of intima media thickness with activity of RA 
      Based on DAS 28 i.e., disease activity score, each group was further studied as group A (2.6 - 3.1); group B (> 3.2 to 5.1) and 
group C (> 5.1). On comparison of various sub-groups A, B, and C to each other, the CCIMT and TCIMT were found to be 
statistically non-significant (p value > 0.05 in each). 
 

DAS 28 No. of Subjects CCIMT(Mean) in mm TCIMT(Mean) in mm 

<3.2 7 0.77 0.74 

3.2-5.1 12 0.78 0.76 

>5.1 11 0.8 0.76 
 

Table.9 
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Figure 5. Comparison of CCIMT and TCIMT with DAS 28 Score, P Value : 0.8520 
 
8. Comparison of plaque positive with plaque negative group 
Of the thirty subjects, there was evidence of plaque in ten subjects.  
 

  CCIMT(mm) TCIMT(mm) 

Plaque positive 0.984 0.923 

Plaque negative 0.706 0.672 
 

Table 10. Comparison of plaque positive with plaque negative group 
 
P value<0.0001.The difference is statistically significant 
 

VII. DISCUSSION 
      Atherosclerosis is an inflammatory disease and so there are 
striking parallels between the inflammatory and immunological 
mechanism operating in atherosclerotic plaque and in rheumatoid 
synovitis. The common pathogenic features in the affected 
tissues include an abundance of activated macrophages which 
release or induce inflammatory mediators, including cytokines 
(e.g., interleukin 1 and TNF), growth factors, adhesion molecules 
with matrix metalloproteinases, and an infiltrate of T-cells.  
      RA and atherosclerosis are associated with elevated levels of 
acute phase reactants- CRP, serum amyloid A, ESR, fibrinogen, 
and secondary phospholipase 216. 
      The accelerated atherosclerosis has been reported in RA to be 
independent of traditional risk factors. In the present study, 
diabetes mellitus, hypertension, and smoking were exclusion 
criteria while the mean values of triglyceride, cholesterol, HDL, 
LDL, and VLDL were within normal range , thus this study was 
free of the effects of these CIMT is a reliable marker for 
coronary atherosclerosis and peripheral vascular disease17.  

 
      According to Homa et al, the intima media thickness of 
common carotid artery (measured at areas devoid of plaque) 
increases linearly with age from 0.48 mm at 40 years of age to 
1.02 mm at 100 years of age (following a formula 0.009 x age + 
0.116 mm)18.  
      The mean age of the present study (including control group) 
was 43.4 years. So expected common carotid thickness was 
approximately 0.521 mm. In the present study, common carotid 
intima media thickness (CCIMT) in the control group was 0.591 
± 0.113 mm (almost nearing the homa equation, i.e., 0.521 mm) 
whereas the common carotid intima media thickness in RA was 
higher, i.e., 0.798 ± 0.19 mm with p value of <0.01(0.0057). 
      The mean total carotid intima media thickness (TCIMT) was 
calculated by taking the mean of all three dimensions of carotid, 
i.e., common, internal, and external on both sides. The mean of 
total carotid intima media thickness in RA study group was 0.756 
± 0.17 mm when compared to the control group, i.e., 0.586 ± 
0.104 mm (p value <0.001) .  
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      A similar observation has also been shown by Gonzalez et 
al19 and Alkabbi et al20in their respective studies. In a recent 
Indian study, Mahajan et al have similar observations.  
      All the studies (including the present study) show a 
significantly higher value of CIMT in RA subjects than the 
normal population (i.e., noninvasive evidence of accelerated 
atherosclerosis). 
      The mean common carotid IMT was significantly higher in 
group III (disease > 10 years) when compared to group I and II 
(p value < 0.001), thus suggesting that increasing carotid IMT 
increased with duration of disease. Gonzales et al in their study 
had found disease duration as one of the best predictor for the 
development of severe morphologic expression of atherosclerotic 
disease19. 
      Del Rincon et al21 and Mahajan et al  also had similar 
observations. This may be due to more years of exposure to 
increased inflammation, and other factors like increased arterial 
stiffness21 and prothrombotic marker in RA patients22.  Role of 
inflammation as a basic pathogenic mechanism in atherosclerosis 
is well known21. 
      Liuzzo et al found increased levels of unusual subsets of T-
cells – CD4+, CD28 in 65% of patients with unstable angina, but 
not in patients with stable angina. These lymphocyte 
subpopulations were originally described in patients with RA and 
have been associated with presence of extraarticular especially 
vasculitis23.  
      Shared immunological disease mechanisms in systemic 
autoimmune disorders and coronary vascular disease such as 
clonally expanded CD4+ and CD28 T-cells23, systemic 
endothelial activation24 and circulating immune complex25, may 
be involved in the development of cardiovascular comorbidities 
in RA patients. The presence of decreased insulin sensitivity and 
increased ceruloplasmin levels (antioxidant factor) have been 
attributed to atherosclerosis in RA26. 
      The mean values of common carotid IMT for mild, moderate 
and severe activity sub-groups based on the DAS 28 Score  were 
0.77 ± 0.14; 0.78 ± 0.15 and 0.8 ± 0.17 mm respectively; these 
values when compared with each other were found to be 
statistically non-significant (p value > 0.05), suggesting no 
correlation between disease activity at a particular time and 
carotid intima media thickness. 
      One of the limitations of my study was that it is cross-
sectional. It would be worthwhile to follow up these patients over 
a period of time to look for clinical events like myocardial 
infarction etc. Another lacuna was my inability to comment on 
the influence of drugs. Many of the patients of RA were on 
methotrexate and the vast majority had received corticosteroids 
at some point of time in their disease course in varying doses for 
variable periods of time.  
 

VIII. SUMMARY 
      The study was carried out in Osmania General Hospital from 
September 2012 to September 2014.Thirty patients of 
rheumatoid arthritis (23 females and 7 males) diagnosed by 
modified ACR criteria (1987) along with 30  age and sex 
matched controls were included in the study. 

1. The mean age of the present study (including control 
group) was 43.4 years. 

2. The mean common carotid intima media thickness 
(CCIMT) in the RA study group was  0.798 ± 0.19 mm 
when compared to the control group, i.e. 0.591 ± 0.11 
mm  with p value of <0.01(0.0057) 

3. The mean of total carotid intima media thickness in RA 
study group was 0.756 ± 0.17 mm when compared to 
the control group, i.e., 0.57 ± 0.11 mm (p value <0.001)  

4. The mean common carotid IMT was significantly 
higher in group III (disease > 10 years) when compared 
to group I and II (p value < 0.001), thus suggesting that 
increasing carotid IMT increased with duration of 
disease. 

5. The mean values of common carotid IMT for mild, 
moderate and severe activity sub-groups based on the 
DAS 28 Score  were 0.77 ± 0.14; 0.78 ± 0.15 and 0.80 ± 
0.17 mm respectively; these values when compared with 
each other were found to be statistically non-significant 
(p value > 0.05), suggesting no correlation between 
disease activity at a particular time and carotid intima 
media thickness. 

 

IX. CONCLUSION 
      Rheumatoid arthritis, a chronic inflammatory disease mainly 
involving joints has been found to have accelerated 
atherosclerosis when compared to age and sex-matched controls. 
This effect of accelerated atherosclerosis in RA was found to be 
independent of traditional risk factors like diabetes mellitus, 
hypertension, smoking and dyslipidaemia.  
      The study also shows a significant, i.e., directly proportional 
relation between carotid intima media thickness to longer 
duration of disease, but no significant relationship between 
activity of disease and carotid intima media thickness. 
      In view of relation to duration of disease, the physicians 
should regularly screen the established RA patients, so as to 
identify the evidence of atherosclerosis and manage it earlier. 
Thus, prevention of cardiovascular disease in RA requires a 
combined approach incorporating cardiovascular risk factors 
screening and management, effective and sustained control of 
RA disease activity, a high index of suspicion and prompt 
investigation of suspected cardiac disease. 
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Abstract- We introduce the concept of a symmetry group of a 
system of partial differential equations and group-invariant 
solutions to PDE . Given any system of partial differential 
equations, it is shown how, in principle, to construct  group 
invariant solutions for any group of transformations by reducing 
the number of variables in the system. Conversely, every solution 
of the system can be found using the  reduction method with 
some weak symmetry group. 
 
Index Terms- symmetry group , invariant solution , 
prolongation. 
 

I. INTRODUCTION 
ifferential invariants play a central role in a wide variety of 
problems arising in geometry , differential equations, 

mathematical physics, and applications,[6]. 
        The construction of explicit solutions to partial differential 
equations by symmetry reduction dates back to the original work 
of Sophus Lie,[3] . He demonstrated that for a given system of 
partial differential equations the Lie  algebra of all vector fields 
(i.e., infinitesimal generators of local one-parameter groups 
transforming the independent and dependent variables) leaving 
the system invariant could be straightforwardly found via the 
solution of a large number of auxiliary partial differential 

equations of an elementary type, the so-called "defining 
equations" of the group,[4]. 
 

II. GROUP INVARIANT SOLUTIONS OF DIFFERENTIAL 
EQUATION 

        2.1 DEFINITION  Let  be a system of partial differential 
equations. A strong symmetry group of  is a group of 
transformations on the space of independent and dependent 
variables which has the following two properties: 
         (a) The elements of  transform solutions of the system to 
other solutions of the system. 
         (b) The -invariant solutions of the system are found from 
a reduced system of differential equations involving a fewer 
number of independent variables than the original system . (The 
degree of reduction is determined by the dimension of the orbits 
of ). 
        A weak symmetry group of the system  is a group of 
transformations which satisfies the reduction property (b), but no 
longer transforms solutions to solutions. 
 
 

 
Lie Groups of Differential Equations,[1]. 
        In considering Lie groups of point transformations associated to a given differential equation  involving  independent 
variables  , and  dependent variables , let us write such a group of transformations in 
the form : 

 
 
acting on the space of the variables . Also, let 
 

 
 
be a solution of the equation . 
 
        A Lie group of transformations of the form (2.1) admitted by has the two equivalent properties: 
        1. a transformation of the group maps any solution of into another solution of ; 
        2. a transformation of the group leaves  invariant, say,  reads the same in terms of the variables  and in terms of the 
transformed variables ,[2]. 
        3. Invariant Solutions of Partial Differential Equations 

D 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 268

www.ijsrp.org



         The function  , with components  , is said to be an invariant solution of 
 if  is an invariant surface of (1.1), and is a solution of ( ), i.e., a solution is 

invariant if and only if: 
 

 
 
        The equations (3.1) 1, called invariant surface conditions, have the form 

   
 
and are solved by introducing the corresponding characteristic equations: 
 

 
 
        This allows to express the solution  (that may be given in implicit form if some of the infinitesimals  depend on ) 
as 

 
 
        by substituting (3.4) into (3.1) 2, a reduced system of differential equations involving n-1 independent variables (called similarity 
variables) is obtained. The name similarity variables is due to the fact that the scaling invariance, i.e., the invariance under similarity 
transformations, was one of the first examples where this procedure has been used systematically,[2]. 
        To compute point symmetries , we introduce the notion of a vector field. For our purposes , a vector field is a first order 
differential operator, which can be written, 

 
 
        A slightly more general form of a vector field is used in Lie’s theorem and the prolongation formula given below, but it is only 
vector fields of the form (3.5) which we will need. The vector fields we deal with will all be right invariant. 
(3.2) THEOREM  ( Olver ; The General Prolongation Formula). Let 
 

 
 
        be a vector field defined on an open subset . The n-th prolongation of  is the vector field 
 

 
 
        defined on the corresponding jet space , the second summation being over all (unordered) multi-indices 

, with ,  The coefficient functions  of  aregiven by the following formula: 
 

 
 

        where , and  , and  is the total differentiation operator. Although the details involved in the construction of 
Lie’s theory of symmetry groups are quite technical, the application of symmetry methods to PDEs is straightforward,[1]. 
        We will consider a single PDE of order in  variables, defined on a simply connected subset  . The PDE takes the 
general form 
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where   is a differential operator on  , 
 

 
 
and    is a multi-index. 
 
         (3.3) DEFINITION . A symmetry group of a system of differential equations is a local group of transformations acting on the 
independent and dependent variables of the system such that it maps solutions of the equations to other solutions. More precisely, let 

denote the space of all solutions of the system of PDEs 
 

 
        A symmetry  is a mapping of  into itself. i.e. Thusif , then we must have . 
         (3.4) EXAMPLE . Consider the one dimensional heat equation . If is a solution of the one dimensional heat 
equation then is also a solution, at least for sufficiently small. This is a symmetry. 
        As we will see below, the heat equation has more interesting symmetries than this simple example. 
         (3.5) DEFINITION . Let be a group which acts transversally on a manifold . Let and let the action of an element 

 on  be denoted . The orbit of under is the set 
 

 
 
        That is, the orbit is the set of all points that is mapped to as variesthrough the whole group. 
 
         (3.6) EXAMPLE . Consider the group . If we take thenthe orbit of  under  is the set of points of 
the form 
 

 
 
        It is not hard to identify this set of points. Elementary algebra shows that 
 

 
 

        This is clearly the equation of a circle of radius  . So the orbits are circles. There is also a degenerate case, namely 
when . Here the orbit is the single point  
        Notice that the orbit in the first case is a submanifold of .This is always the case, at least under suitable technical assumptions. 
In the case where the orbits are circles , the dimension of the orbit is one , since a circle is a one dimensional manifold.  
        In general, if 𝒪 is an orbit , then the dimension of the orbit is the dimension of 𝒪 regarded as a submanifold. 
        Suppose that we have a PDE , in  variables. Supposealso that there exists a symmetry group of the PDE and 
that theorbits of form a submanifold of dimension  . Then the PDE  can always be reduced under a change of 
variables to a PDE in n-p variables. In the literature it is common to write the reduced equation as , where and 

are the new variables given by the change of variables .The key to the method is finding invariants of the group action. 
        Suppose that we have a one parameter group which is generated by a vector field of the form (2.1). To determine the action of  
on a function , we can form the Lie series 
 

 
 
        If is invariant under the action of  then  whichimplies that This means that the invariants are 
found by solving the first order PDE 
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        This can be done by the method of characteristics. We illustrate the procedure by finding invariants for some vector fields. 
(3.7) EXAMPLE . Let 
 

 
 
        This generates rotations. To find the invariants we must solve  . 
        By the method of characteristics we see that the general solution of this PDE is for an arbitrary differential 
function. 
 
(3.8) EXAMPLE . The one dimensional heat equation   has the symmetry 
 

 
 
We find invariants of the group generated by  by solving 
 

 
 
To demonstrate the method, we will solve this in steps. First, solving 
 

 
 
gives Therefore  . 
 
        We could take but since we may actually take any function of  for ,it makes sense just to write 

.                 (1) 
 
        Notice that we then have  Returning to previous equation we have to solve 
 

 
 
Integration leads to 
 

 
 
        Where is the result of combining the constants of integration from both sides of the equation. Since we have 
 

 
 
         This gives us our second invariant. In fact, any function of will be asecond invariant. Let us take as our second 
invariant. That is , we set 
 

                 (2) 
 
        to be the second invariant. Notice that the two sets of invariants wehave obtained are functionally independent. Two invariants 

and arefunctionally dependent if there exists a continuous function such that If no such relationship exists, they are said 
to be functionallyindependent. In general, for a vector field with three variables, there will be two functionally independent sets of 
invariants. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 271

www.ijsrp.org



        We use the invariants to rewrite the PDE. We saw that is an invariant of the rotation group  in the plane. The 
Laplaceequation  has  as a group of symmetries. 
 
        Let  be our invariant. We look for a solution of the Laplace equation of the form 

Then bythe chain rule Laplace’s equation in the plane therefore becomes 
 

 
 
        This ODE is called the reduced equation, because we have reduced a PDE in two variables to an ODE. 
        We may solve this to obtain , where  is a constant of integration. This is the family of solutions of the 
Laplace equationinvariant under rotations. If we take  and we obtainthe solution 
 

 
 
        which is the fundamental solution of the two dimensional Laplace equation. 
 

        What would happen if we chose a different invariant for the change of variables? We could equally have picked  
for the Laplace equation. Doing this, we would obviously arrive at a different ODE. However the ODE which we arrived at would be 
equivalent to the previous one under the simple change of variable s  .This is a special case of a more general situation. If is an 
invariant and is another invariant, then the reduced equations we obtainby using and respectively as changes of variables, 
will always beequivalent under the change of variables . 
        Judicious choice of invariants can lead to easier forms of the reduced equation. For example, the so called heat equation on the 

groupcan be written as 
 

 
 
        This has scaling symmetries If we makethe obvious choice for an invariant then the 
reduced equationis 
 

 
 
        However, the less obvious choice  leads to the reduced PDE 
 

 
 
        This is just the one dimensional heat equation. So, some experimentation may be needed to obtain an optimal form of the reduced 
PDE. 
 
        Having illustrated the general procedure, let us turn to the heat equation. 
 
         (3.8) EXAMPLE . Let us find the group invariant solutions for the heat equation  where the group action is generated 
by the vector field  
 

. We found two invariants, namely  and Let ourchange of variables 
be y = x/t ,  
 
Applying the chain rule we have 
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Turning to the x derivatives gives 
 

 
 
So using our expressions for and , the heat equation becomes  
 
The general solution is just . Hence the group invariant solutions are of the form 
 

 
 

Taking  will give the fundamental solution of the heat equation,[5]. 
 

III. CONCLUSION 
        Group invariant solutions of a system of differential 
equations are very useful in classifying the solutions of the 
differential equations . Following the previous results in the 
previous  paper , we my use the adjoin  maps to carry on 
classification skew . In the present paper we show how to find 
group invariant solutions for some cases . 
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Abstract- The Indonesian government is currently facing 
pressure from various parties to improve the quality of public 
services and increase active participation in providing 
information to the public and claimed to be more effective. No 
exception governmental organizations in this regard Unit-
Regional Work Units (SKPD) which is spearheading one of the 
government's obligation to provide services to the community, 
which then requires every SKPD to compete implement changes 
within their respective organizations in order to address 
challenges will the changes. Studies in the literature review is 
based on several key concepts used form the basis for an 
assessment of research problems include: (a) theory and the 
concept of the Organization; (b) Theory and Concepts 
Organizational Transformation. In general, the concept of the 
organization as a cooperative association is something that shows 
the complexity. In the sense that as the container (vehicle) 
activity than people who work together in achieving the goals 
and static just look at the structure and organization are also said 
to be dynamic (process) in which there are activities/actions of 
the system of relationships that occur in the organization. 
Organizational transformation is seen as reframing organization 
through: the structural reframe, reframe the human resources, the 
political reframe, and the symbolic reframe. The method used in 
this study is Mixed Methods Research using research instruments 
in an integrated device, by combining data obtained qualitatively 
and quantitatively or combined so as to explain a phenomenon in 
depth, and also look at trends related to the phenomenon, so that 
complementary.  The study design was based on philosophical 
assumptions as the method of inquiry.  The transformation of a 
public service organization that Baubau City BP3M conducted so 
far only at the top level leader (top management) with 
restructureorganization (enlarge structures) by not considering 
the financial capacity of the area. In the field implications of this 
model can not describe it well and detailed dimensions that cause 
the efficiency and effectiveness of public services BP3M, as a 
result, the organization is not able to formulate policies for 
enhancing the efficiency and effectiveness of service.  
 
Index Terms- Public Service Organization, Licensing Service 
Agency, Baubau City 
 

I. INTRODUCTION 
he Indonesian government is currently facing pressure from 
various parties to improve the quality of public services and 

increase active participation in providing information to the 
public and claimed to be more effective. No exception 
governmental organizations in this regard Unit (SKPD) which is 
spearheading one of the government's obligation to provide 
services to the community, which then requires every SKPD to 
compete implement changes within their respective organizations 
in order to address challenges will the changes.  
       Public services provided by local governments will affect the 
interest of investors in investing in an area. Excelent Service 
should be a reference in designing the organizational structure of  
local government. The business world wants fast service, precise, 
easy and cheap as well as clear and definite rates. Governments 
need to prepare for each SKPD Standard Services in the area 
assigned to provide services to the community, its main office 
which issued licenses for businesses.  Licensing various business 
sectors must be designed so that employers do not take too long 
to take care of business license, so as not to sacrifice time and 
great expense only to manage licensing. Improved performance 
of public organizations to be the center of attention of the 
community as recipients of the services of any government 
activity. Along with the changes that occur in this reform era, the 
public service in accordance with the duties of the state, the 
implementation can be done either by the government or by the 
local government.  
       Poor public services to the community by government 
bureaucracy, illustrates just how complex issue that is so 
bureaucratic organization mechanistic society faced with the 
issue that is so heterogeneous, this condition causes bureaucratic 
organization to form a pattern that is used to distribute the 
service in the community. First, the pattern of service the same 
for all, in this pattern limited absorbency, because the ability of 
government services are limited so it can not be used equally by 
all citizens. This leads to the type of service in this pattern 
initially for all. Because of the limitations that exist precisely to 
design patterns only to meet the needs of a particular group of 
people. Secondly, the same service pattern proportionally to all, 
in this pattern suggests a distribution service based on a 
particular characteristic associated with the requirement. These 
conditions seem more pragmatic because this pattern provides 

T 
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basic services such as concrete and more objective to be 
distributed to the public, on the other hand enables service 
pattern like this could provide more services in accordance with 
the needs of the community. And third, the pattern is not the 
same services for individuals corresponding to the relevant 
differences, differences in the pattern of this ministry of service 
based on the characteristics possessed by the recipient of the 
service.  
       It can be said that the condition of public service 
organizations today shows most are not really equipped to face 
rapid change, advances in technology, competition, and the 
community needs to be serviced. Even still, many of these 
organizations are structured and managed according to a model 
of leadership, management, and organizational culture as well as 
the shape and size that is no longer relevant to current conditions. 
In order to realize an order and forms of organization that is not 
only seen in the results alone but also showed changes 
dynamically and in accordance with the development of a new 
paradigm that is in line with the changing strategic environment. 
       Public service organizations in this study are organizations 
that exist at the local level Licensing Service Agency and 
Investment Baubau city that serves organizing administrative 
services. Theoretically, bureaucracy Licensing Service Agency 
and PM categorized as street-level bureaucracy, the bureaucracy 
that runs the task face to face with the public, where because of 
the role and position it into representase government bureaucracy 
in the public eye (Lipsky, 1978: 135-136 ).  
       Responding to organizational dynamics and demands of 
competition and facing a state of ever-changing organizational 
environment, the challenges of an increasingly complex issues, it 
is time for local governments to implement the Political Will to 
reorganize local government environmental organizations with 
organizational transformation. In the transformation of the 
organization itself, must do the changing role of the human 
resource function as an intellectual actor of change. In the era of 
regional autonomy, the changing role of effective organizational 
transformation functions becomes very important.  
       Bureaucratic organization is a public institution that is 
loaded with performance demands of stakeholders. To respond to 
the demands of quality public services as well as global 
challenges, bureaucratic organizations often formulate 
bureaucratic transformation in response to the demands of the 
service quality improvement. The transformation of the 
bureaucracy has been more interpreted as an attempt shows a 
transition behavior of the bureaucracy of traditional management 
pattern towards a new management pattern which is more 
modern, but that is often underestimated is the question of how 
the overall organizational readiness of the various existing level 
of bureaucracy to undergo such a transformation.  
       Based on the above, the purpose of public organizations is to 
produce quality public services both in terms of service provision 
and of the recipients of services, but has not been achieved as the 
expectations of people in Baubau thus required an objective and 
comprehensive instrument in the transformation of public service 
organizations can generate a public organization that produces 
the desired quality of service, then the system dynamics approach 
is seen to provide an alternative that is relatively more effective 
in analyzing and identifying various complex issues that have 
been described earlier, as an effort to develop a comprehensive 

model to analyze the transformation of service organizations City 
public Baubau which is an issue that arises as a result of the fault 
structure of the system built. With the background of these 
problems, the authors are willing to  do deeper and 
comprehensive research through research, entitled 
"Organizational Transformation Model Public Service System 
Dynamics Approach (Case Study on Licensing Service Agency 
and Investment Baubau City).  
       Based on the description of the background, the research is 
focused on the transformation of public service organizations 
Licensing Service Agency and Investment Baubau City, the 
subject matter can be broken down as follows: Why the 
transformation of public service organizations on Licensing 
Service Agency and the Investment in Baubau City yet effective?  
 

II. THEORETICAL GROUNDING 
       Studies in the literature review is based on several key 
concepts used form the basis for an assessment of the research 
problem involves three things: (1) Paradigm Organization and 
Public Services which includes: (a) theory and the concept of the 
Organization; (B) Theory and Concepts Organizational 
Transformation.  
       In general, the concept of the organization as a cooperative 
association is something that shows the complexity. In the sense 
that as the container (vehicle) activity than people who work 
together in achieving the goals and static just look at the structure 
and organization are also said to be dynamic (process) in which 
there are activities / actions of governance relationships that 
occur in the organization (Silalahi, 1997 : 32)  
       Good organization is a dynamic organization that is growing 
all the time in accordance with the changes. The good profit 
organizations (private) and nonprofit (government) structure 
includes the creation and integration, namely that humans can 
work within relationships dependent on each other.  
       Structural changes are changes made to the part or the 
overall structure of the organization in order to find the form that 
is more in line with the needs and capabilities of the organization 
or known as the restructuring of the organization. The 
development organization is an answer to every change, which is 
a complex educational strategy, aims to change beliefs, attitudes, 
values and organizational structure in order to have early 
knowledge of the capabilities in technology, markets and new 
challenges.  
       Organizational development is a response to the changes that 
occur within the organization that are intended to change the 
beliefs, attitudes, values, organizational structure, so as to 
improve the performance of members of the organization.  
According to Sutarto (1986: 354), in facing the challenges of 
organizational change causes: can adjust to four way, ie: 
changing the structure, change the working procedures, changing 
people and changing the work equipment used. Overall 
adaptation efforts are directed so that the organization remains in 
compliance with its surroundings and is able to optimize 
performance, so an efficient, effective and achievable 
performance and increased bureaucracy.  
       In the face of environmental change, the organization 
actively make changes or reactive to changes in the two 
approaches. The first approach, the organization is actively 
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anticipating change. The second approach is the reactive nature 
of waiting, organizations should actively anticipate the 
environmental change that is by focusing on relevant changes 
and influence on the organization.  
       Organizational structure is also an equally important factor 
in determining and see the workings of an organization, which 
can be analyzed through the structure ter and will be known 
sections and sub-sections, each authority and coordination 
relations between sections and sub-sections in the execution of 
duties and responsibilities of each of the following division of 
labor based on specialization that is finally interdependence of 
parts and sub-parts within an organization. Thus it is quite 
understandable that the organizational structure is also an 
important factor for the development of an organization's growth 
towards rapid progress to achieve the goals in accordance with 
the mission, which will determine the mechanism of the people 
who work in the organization.  
       Structure for an organization is very useful to clarify and 
understand the duties and functions of each part in an 
organization. With the structure, duties of each part in the 
organization became apparent. Good structure is a structure that 
oriented to the vision-mission of the organization, which in turn 
can improve organizational performance and professionalism 
ranks therein. An organizational structure is basically set how job 
tasks were distributed, grouped and coordinated formally. And a 
bureaucratic structure characterized by tasks that are very routine 
operation is achieved through specialization, and the rules are 
very formal setting, tasks are grouped into functional 
departments, centralized authority, narrow spans of control and 
decision-making that follows the chain of command (Robbins, 
1996: 166-176).  
       In view of (Wright et al, 1996: 188) explained that the 
definition of the organizational structure is: As a way in which 
duties and responsibilities are allocated to the individual, where 
the individual is grouped into offices, departments, and divisions. 
The organizational structure should always adapt to the 
development needs of the public and the environment it is 
intended for the creation of effective organizational performance 
and fast work process. Too hierarchical organizational structure 
that will only slow the process of labor and tends to be 
inefficient. The presence of a wide variety of tasks within the 
organization to be accomplished demands the ability and 
expertise of the apparatus. With a structure that divides the 
organizational tasks in groups does not mean that the structure 
becomes fragmented. Pengotakan existence only as a tool to 
indicate that an activity and jobs within the organization 
berinduk on the box. the question is when the box or in the 
organization chart is broken down into squares smaller so that 
only prolong the hierarchy within the organization that can 
impact the organization's slowness in completing tasks and jobs.  
In an effort to realize the necessary decentralized government 
organization that is lean (flat) that by combining parts of which 
have many similarities in the duties and functions, where lean 
organization and supported by the decentralization of authority to 
make the organization to be flexible in responding, more quickly 
adapt to changes, more effective and innovative, and more 
commitment to the goal. Ideal structure in response to 
environmental changes is a structure that provides a space for 
members of the organization to directly deal with consumers and 

can take decisions without going through a hierarchical process 
is too long.  
       According Steers (1977: 70), that: The structure declared the 
way organizations organize human resources for activities 
towards the goal. The structure is aligned in a way that puts 
human beings as part of the organization in a relatively fixed 
relationship, which largely determines patterns of interaction, 
coordination and behavior-oriented tasks.  
       Furthermore, Robbins (1994: 6), saying "The organizational 
structure set how tasks will be shared, who reports to whom, 
formal coordination mechanisms and patterns of interaction 
which will be followed".  
       Then the same thing Robbins (1994: 6) says, that: An 
organizational structure has three groups, namely, complexity, 
formalization and centralization. Complexity means the 
organizational structure considering the degree of differentiation 
in the organization including the level of specialization or 
division of labor, the number of levels in the organization as well 
as the degree to which unit-untit geographically dispersed 
organization. Formulation means the degree to which an 
organization relying to the rules and procedures to regulate the 
behavior of its employees. Centralization is to consider where the 
location of the center of decision-making, does tend to 
centralization or decentralization.  
       Based on the opinions and explanations above it can be 
concluded that the organizational structure can be positive, 
contributing is a structure that allows for the delegation of 
authority from top management to the management of midfield 
for each job mensikapi each part independently without having to 
go through the decision making process is too long and wait for 
instructions of superiors. The existence of the delegation of 
authority and a clear division of tasks and the firm expected to 
make the apparatus become more professional and accountable to 
the public.  
       So the design of the organization will refer to the structure 
and organization of different shades that with any form chosen 
will depend on the characteristics of the environment in which 
these organizations are, however, of the main side of the form 
and structure of the organization must be focused on the need for 
specialization and the need for coordination different tasks in one 
unit.  
       According Sedarmayanti (2000: 60) points out: restructuring 
efforts within an organization can be done through the efforts of 
management in a way to rearrangement or reengineering 
(reengineering) so that the company is expected to perform 
adaptation to the effects of changes in the environment, so the 
company will survive.  
       Development organization designed to solve the problems in 
a holistic and long-term. Changes in the organization does not 
only touch on the changes in the structure, and technology but 
also on human resources management system. According to 
Huse and Cummings (1985: 2-3) that is to be found several 
features that distinguish it from development organizations to 
development activities of other organizations, as follows:  

1. Development organizations can apply to the entire 
system of the organization as a whole;  

2. Organizational development is the basis of knowledge 
about the practical and behavioral sciences, micro 
regarding concepts such as leadership, group dynamics, 
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design work, and concepts such as the macro-
organizational strategy, organizational structure, as well 
as relationships and environmental organizations.  

3. Even though the development of the organization to 
focus on planned change, but not stiff, formally is not 
only applicable to business planning, but rather an 
adaptive strategy for the planning and implementation 
of change rather than just a blueprint of how the 
changes should be done.  

4. Included in the development of the organization is the 
creation and reinforcement of change itself.  

5. Includes organizational development strategy, structure 
and processes of change.  

6. In the end, development-oriented organizations on 
improving the effectiveness of the organization. In this 
sense, there are two main assumptions, first, the 
effectiveness of the organization as an effort to solve the 
problems within the organization, and, second, the 
effectiveness of the organization for the purpose of 
improving the quality of working life and increase 
productivity.  

 
       To undertake the development of the organization, of course, 
require a proper strategy so that it can adapt better level of 
acceleration changes in technology, the environment of our 
industry and society at large. Handoko stated that: Three 
approaches changing the organization can be described as 
follows: through the organizational structure involves the 
modification and rearrangement of various internal systems such 
as the relationships of responsibility-authority and so on; by 
changing the organization's technology means conversion or 
modification factors; through the conversion of the people, the 
organization includes the conversion of (1) the wisdom and 
withdrawal procedures and selection, (2) the activities of training 
and development, (3) the remuneration system, (4) leadership 
skills and managerial communication, and (5 ) attitude of trust, 
role or other employee characteristics. The following will 
summarize the three approaches above changes.  
       At the practical level, the transformation of the bureaucracy 
in the context of Indonesia is an urgent need, given the 
diachronic, genetic Indonesian bureaucracy is a legacy of 
authoritarian bureaucracy that is now irrelevant and must be 
deconstructed. The characteristics of an authoritarian 
bureaucracy can not maintained longer exist, because it tends to 
position the bureaucracy as civil servants rather than public 
servants. Hegemonic bureaucracy created what is called by 
Thoha (2003: 2) as the "official state" (officialdom). Therefore, 
the bureaucracy that previously relied on politics as a 
commander, then shifted to the economy as a commander, must 
now be amended so that the structure and behavior corresponds 
with demands for democratization that emphasizes respect for 
human rights, a plural polity, a Multiparty system, accountability 
and transparency. Bureaucracy is characterized by democracy, 
rests on the will of the people, so that "people as the 
commander". Substantial changes in the bureaucracy of the tool 
ruler or rulers become a tool of the people or public servants can 
only be achieved through transformational change.  
       Based on the discussion of the meaning of the transformation 
of the bureaucracy associated with the basic concepts and their 

implications for the changing demands of the bureaucracy of the 
above, it can be made a few conclusions about the meaning of 
the transformation of the bureaucracy as follows: first, the 
transformation of the bureaucracy is a fundamental imperative of 
organizational change, both forms, processes and performance , 
Second, the transformation of the bureaucracy is done by placing 
the organization as a living entity (living organization). Third, in 
analogy bureaucratic organization as a living being, then the 
transformation is a strategy to change the genetic code in the 
DNA of the organization as an element forming properties or 
gene bureaucracy. Fourth, the transformation performed 
continuously or are simultaneous. Fifth, transformation aimed at 
renewing the bureaucratic red tape that still hold her role 
(survive) in accordance with the demands of development and 
effectively to the needs of the public.  
 

III. RESEARCH METHODS 
       The method used in this study is Mixed Methods Research 
using research instruments in an integrated device, by combining 
data obtained qualitatively and quantitatively or combined so as 
to explain a phenomenon in depth and also look at trends related 
to the phenomenon, so that complementar.  The study design was 
based on philosophical assumptions as the method of inquiry. 
Mixed Methods Research in Creswell, (2008: 11-13) also 
referred to as a methodology that provides the philosophical 
assumptions indicate the direction or give instructions on how to 
collect data and analyze the data as well as a mix of quantitative 
and qualitative approaches through several phases of the research 
process. However, to build a model simulation using system 
dynamics that refers to the qualitative-quantitative approach, 
which will be used by the background, problem formulation and 
framework, because the issue of organizational transformation  
BP3M Baubau city has observed the dynamic nature of the 
phenomenon and in the structure containing more than one 
feedback structure.  
       In the use of systems thinking approach to qualitative (soft 
system methodology) in the operational process is facilitated by 
the use of computer programs (software powersim constructor) 
as a tool for exploring ideas (cognitive mapping) or formulate a 
model as quantitative systems thinking approach (system 
dynamics). 
       Qualitative systems thinking approach used to build the 
structure, while the quantitative systems thinking approach is 
used to simulate the structure into a behavior. The use of 
qualitative systems thinking approach is used to understand the 
complexity of the system and to support the intuitive thought 
processes-dialogical, whereas quantitative systems thinking 
approach is used to support the process of rational thought (Azis 
S., 2008: 70). In the process of utilization of systems thinking 
approach of quantitative-qualitative, these two approaches are 
used in an integrated manner according to the needs, substance 
and context analysis.  
       Quantitative approaches are directed to analyze data using 
statistical techniques, especially to determine the causal effect on 
dynamic models, but it is also used to analyze the data collected 
at one time by using time series data. Time series data is needed 
to determine the trend of a condition and also to find out the 
cause and effect in the simulation of dynamic patterns. The data 
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collected can also be used to determine the tendency of certain 
behaviors (Yin in Creswell, 2003: 156). While the qualitative 
approach is used to take a conclusion of the analysis system will 
do. Of the types of data and analysis obtained, the use of a 
qualitative approach is also intended to diagnose organizations 
and to determine the causes of ineffectiveness and inefficiency of 
services and solutions. The use of qualitative oriented approach 
based on several considerations, namely:  

a. This study aims to produce a model that takes a holistic 
thinking. Meanwhile, humans are not able to translate 
what is experienced and diobservasinya thoroughly, not 
ready to translate the real world in the form of attributes  
and there is a tendency to do that is able to do rather 
than something that should be done (Checkland, 1999);  

b. In practice, the general condition of the existing 
documentation on government organizations are often 
incomplete. As revealed by Cassell & Simon (1998: 1) 
that "gualitative methods used in organizational 
research was not well documented." In that respect, the 
incorporation of a quantitative approach with a 
qualitative approach used in this study is expected to 
overcome the incompleteness of the data in research 
practice ,  

c. Limitations of documents owned by an organization, it 
is in qualitative research involving researchers or help 
others as an instrument or means of collecting data.  

 
       According to researchers that field of study of the social 
sciences, the researchers choose the type of case study approach. 
Reasons for the selection of case studies is that researchers are 
exploring an entity or phenomenon (the case) in the period and 
activities (programs, events, processes, institutions or 
communities) and collect in detail the various information that is 
used in accordance with the procedures of collecting data during 
a certain time period. The case studies are commonly used to 
study a phenomenon that occurs in society. Studying case studies 
of various forms of events and programs and fit in with this 
study. With research in the form of case studies, the results 
obtained in an area applies only to the area under investigation 
and can not be presented at public agencies in other areas.  
Analysis of organizational transformation Licensing Service 
Agency and Investment Baubau City will explain the importance 
of the effectiveness and efficiency of public services performed 
for the public as well as government agencies other functions 
such as the function of leadership, finance, performance, 
incentives, organizational personnel, the ability of existing 
human resources as well as the function of allocation of funds. 
Called the case because handling problems organizational 
transformation can not be generalized to other organizations or 
other research sites. According to Stake (1994: 24), that the 
specific issues, as described earlier, is more appropriately used to 
wear a case study (... 'the more the object of study is a specific, 
unique, bounded system ...'). Likewise, Lincoln and Guba in 
Creswell (1994: 12), they contend that a case study can be 
defined as a process of studying the case and also the product of 
a learning process.  
 
 
 

IV. RESULTS AND DISCUSSION 
       Agency Licensing Services and Investment Baubau City is 
part of the City Government Baubau area in charge of 
implementing the coordination and conduct of administrative 
services in the field of licensing and non-licensing in an 
integrated manner. Agency Licensing Services and Investment 
established with the Baubau City, Baubau Regional Regulation 
No. 3 of 2011 on the Amendment of Regional Regulation 
Baubau No. 3 of 2008 on the Organization and Work Procedure 
of the Regional Technical Institute and Baubau City, Baubau 
Mayor Regulation No. 34 of  2012 on the Main Tasks and 
Functions Licensing Service Agency and Investment in Baubau 
City. The existence of Licensing Services Agency and 
Investment Baubau City is one of the efforts made by the 
Government Baubau City in order to reform the bureaucracy in 
Baubau City, through a paradigm shift from government as rulers 
into the government as a servant and public servant.  
       In providing services to the public, the Agency for 
Investment and Licensing Services in Baubau City strives to 
provide the best service based on the principles of excellent 
service so that people find it easy, comfortable and quiet in the 
care of licensing.  
       Licensing Service Agency and Investment in Baubau City is 
a metamorphosis of the Institute of  Integrated Services One-
Stop, becoming one door that has been several times amended 
the institution, which was previously based Baubau Regional 
Regulation No. 3 of 2003, as amended by Regional Regulation 
No. 5 Baubau 2004 on the Structure and regional work Baubau 
City, is still an office under the name licesing service office 
Baubau City.  
       The development of the rules on regional organizations 
requires some adjustments to the organizational structure in the 
area. With the enactment of Government Regulation No. 41 Year 
2007 on the Organization of the Region, the Regional Regulation 
Baubau on the Organizational Structure of the Region who have 
been there later revoked and reestablished a new regional 
regulations. 
       In the framework of adjustment and regional organizations 
or arrangements based on Government Regulation No. 41 of 
2007 concerning the regional Organization, in 2008, the 
nomenclature "Licensing Services Office of the Baubau City " 
was changed to "Integrated Licensing Services Secretariat 
Baubau City" based on Local Regulation No. 6 Baubau City of 
2008 on the organization and structure of Administration of the 
Secretariat Integrated Licensing Services Baubau City.  
       The development and dynamics of development of society, 
especially in business activities so rapidly and in an effort to 
optimize the licensing service to society, the status of the 
Secretariat of the Integrated Licensing Services Licensing 
Service Agency was upgraded to Investment and Regional 
Regulation No. 3 of the Baubau City 2011 on the Amendment of 
Regional Regulation Baubau Number 3 of 2008 on the 
Organization and Work Procedure Baubau City Regional 
Technical Institute.  

a. Vision and Mission of Licensing Services and 
Investment Baubau City  

       Vision is a mental model of the future, which means that the 
vision should belong together and believed by all members of the 
organization (LAN & BPKP 2002). So the picture of the future 
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of an organization in which there are organizational 
characteristics and realistic element in homage to the essence of a 
vision. 
       Guided by the understanding and the nature and the 
Investment Promotion Investment Framework for Promoting 
Regional Economic Growth and Public Welfare Baubau city and 
be able to improve the Quality Service to the Community 
accurately, efficiently and integrated the Licensing Service 
Agency and Investment (BP3M) Baubau City has a Vision 
namely: "The Best in Service Investment in Southeast Sulawesi".  
       BP3M basic vision statement is taken from the mission is to 
realize the City Government Baubau City orderly in governance, 
and realize the Baubau City forward socially and economically.  
The reasons for the establishment of a vision BP3M referred to 
above is based on the consideration that one of the crucial 
problems in governance is poor service image licensing. With the 
paradigm shift in service delivery excellence licensing is 
expected to increase the acceleration of the achievement of the 
vision of Baubau City Government.  
Further explanation of the vision BP3M are as follows:  

1. Good governance ( good governance ) is a key issue 
that is most prominent in the management of public 
administration today. Claims by the community to the 
government are in line with the increasing level of 
public knowledge, in addition to the influence of 
globalization. Old patterns in governance no longer 
suitable to the demands of a constantly changing 
society. Therefore, the claim is reasonable and should 
get a response from the government to pass the changes 
are focused on the realization of good governance; 

2. The implementation of public services, particularly 
those related to licensing is an issue that continually 
under the spotlight of society. Actual issues that arise 
during this time is a bad image licensing services, 
complicated, expensive and not transparent. To that end, 
it is one of the efforts of the Government Baubau City is 
to establish and improve the status BP3M in an effort to 
create service delivery excellence. 

       To realize the vision of Licensing Services Agency and 
Investment Baubau City as the above, it should set a mission 
which targets to be achieved within a certain time through the 
implementation of strategies that have been. Mission is the main 
goal towards which planning and program a government agency 
to be achieved. The Mission of Licensing Services and 
Investment (BP3M) Baubau City dalah as follows: 

a. Reforming the system and procedures are easy, fast, 
clear and timely;  

b. Encouraging creativity, initiative and community 
participation;  

c. Improve the business and investment opportunities; and  
d. Improving the quality of human resource professionals 

BP3M in serving the community.  
       With the establishment of the Agency for Investment and 
Licensing Services, all forms of licensing services in the Baubau 
City management will be carried out through one door, and thus 
is expected to provide the best licensing services for the 
community, that is fast, accurate, and transparent accordance 
BP3M motto is "Easy, Cheap, Fast, and Current "heading One 
Stop Services Quality.  

       Licensing Service is a very complex problem, licensing is 
one of the important aspects in the public service. The quality of 
public services in the field of licensing plays an important role in 
attracting investors to invest in an area. Licensing its own service 
quality can also be identified from regulation of local 
governments to simultaneously provide local legitimacy 
licensing agency to provide services more efficiently and 
effectively. In improving licensing services  and  Licensing 
Services Agency Investment Baubau city has received a 
delegation of authority as many as 11 types of  licenses and 
licensing services 5 types of investment permits as well as two 
non-licensing services capital investment of 52 types of licenses 
and permits existing non Baubau City. It is as stated in Baubau 
Mayor Regulation No. 46 Year 2011 on Delegating Some Duties 
and Powers of the Mayor of  Baubau To the Head of  Licensing 
Services and  Investment Baubau City. 
       Rapid changes in the environment is an external force that 
resulted in an organizational transformation. Basically, the main 
purpose of the transformation is a fundamental change in the 
organization with the new values of the form : leadership, vision, 
incentives, structure, personnel, financial, performance, and 
culture in order to be more flexible and able to compete with 
other organizations. Transformation must be comprehensive, and 
it can cause resistance from members of the organization who 
such slow changes. The resistance can cause such changes fail, 
therefore organization must find ways to reduce these 
constraints, including: 

a. The organization must learn the diversity of 
environmental change both internal and external 
organization;  

b. Organizations should develop their own organizational 
resource through good communication with its 
members. To support efforts to develop the 
organization, there should be a comprehensive policy 
changes on the order of good organization resource 
human, financial resources, leadership, and the 
organization itself. From both of these obstacles, the 
relative can be resolved by developing new values of 
the transformation of the organization as justification of 
the results of studies reviewed by researchers with the 
dimensions of the transformation of public service 
organizations in the following BP3M Baubau City. 

1. Incentives employees BP3M Baubau City  
       One of the factors that determine the level of performance of 
public service apparatus is the implementation of an incentive 
system. The incentive system is an important element in an 
organization to motivate employees achieve the desired 
performance. Incentives are given to employees who excel in the 
form of material and non material rewards, while employees who 
do not perform get disincentive shaped reprimand, warning, 
suspension / demotion, or dismissal. The main target is the 
implementation of an incentive system to attract qualified people 
to join the organization, retain employees to keep working and 
motivating employees achieve excellence. 
       Salary or wages are fixed payment received by an employee 
in accordance with the position or positions of a person with a 
particular job description. With just rely on wages and salaries, 
employees can work potluck (minimal). Thus, to improve 
performance, companies can directly associate the performance 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 279

www.ijsrp.org



with the amount of payments received by a person in the form of 
incentives. This system is another form of wages directly outside 
salaries and wages are fixed compensation, the so called system 
of compensation based on performance (pay for performance 
plan ). The way the company leadership to motivate the 
employees who have the ability and high morale in their work is 
to provide stimulus in the form of incentives to the employees in 
accordance with the resulting performance. 
       In the preparation of this model variables of the system is 
more geared for the purpose of assessment of organizational 
transformation macro dimensions. But in the model used to 
describe the behavior of organizational transformation aspects of 
leadership, financial performance, personnel, restructuring, 
incentives, culture and vision, which is owned by the public 
service organizations Licensing Service Agency and Investment 
Baubau City. Based on the results of this study formed the basis 
of modeling (early) with system dynamics . Then in the System 
dynamics adds a dimension of data to map the structure of the 
system and allows computer simulations to demonstrate the 
behavior of the structure over time. In this case the cycle of the 
qualitative development of dynamic models can be combined 
with quantitative modeling, as the opinion of Wolstenholme 
(1989) that is used as a qualitative modeling tool to interpret the 
results of a quantitative model in order to achieve the existence 
of a thorough explanation about how the system works and is 
also the basis for subsequent research. 
 

V. CONCLUSION 
       The transformation of a public service organization that 
Baubau City BP3M conducted so far only at the level of the top 
leader (top management) with restructure organization (enlarge 
structures) by not considering the financial capacity of the area. 
In the field implications of this model can not describe it well 
and detailed dimensions that cause the efficiency and 
effectiveness of public services BP3M, as a result, the 
organization is not able to formulate policies for enhancing the 
efficiency and efeketivitas services in several sub-models that 
influence, namely: sub-models of population, income , shopping, 
services, employees, employee motivation, employee quality, 
management commitment, employee productivity and cultur. In 
organizational transformation policy interventions within the 
next 20 years can not be done piecemeal, but a series of policies 
that are integrated with each other. Simulation of model behavior 
organizational transformation by using systems thinking and 
system dynamics, then obtained some alternative scenarios 
relative policies more effective and allow it to be applied by of 

the Baubau City especially Licensing Service Agency and the 
Investment in Baubau City in long-term scenario is mixed 
(combined ) which consists of a reduction in the number of 
organizations to 20 units of the organization. 
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Abstract- Monitoring personal locations with a potentially 
untrusted server poses privacy threats to the monitored 
individuals. To this end, we propose a privacy-preserving 
location monitoring system for wireless sensor networks. In our 
system, we design two in network location anonymization 
algorithms, namely, resource- and quality-aware algorithms that 
aim to enable the system to provide high quality location 
monitoring services for system users, while preserving personal 
location privacy. Both algorithms rely on the well established k-
anonymity privacy concept, that is, a person is indistinguishable 
among k persons, to enable trusted sensor nodes to provide the 
aggregate location information of monitored persons for our 
system. Each aggregate location is in a form of a monitored area 
A along with the number of monitored persons residing in A, 
where A contains at least k persons. The resource-aware 
algorithm aims to minimize communication and computational 
cost, while the quality-aware algorithm aims to maximize the 
accuracy of the aggregate locations by minimizing their 
monitored areas. To utilize the aggregate location information to 
provide location monitoring services, we use a spatial histogram 
approach that estimates the distribution of the monitored persons 
based on the gathered aggregate location information. Then the 
estimated distribution is used to provide location monitoring 
services through answering range queries. We evaluate our 
system through simulated experiments. The results show that our 
system provides high quality location monitoring services for 
system users and guarantees the location privacy of the 
monitored persons. 
 
Index Terms- Location privacy, wireless sensor networks, 
location monitoring system, aggregate query processing. 
 

I. INTRODUCTION 
he advance in wireless sensor technologies has resulted in 
many new applications for military and/or civilian purposes. 

Many cases of these applications rely on the information of 
personal locations, for example, surveillance and location 
systems. These location-dependent systems are realized by using 
either identity sensors or counting sensors. For identity sensors, 
for example, Bat [1] and Cricket [2], each individual has to carry 
a signal sender/receiver unit with a globally unique identifier. 
With identity sensors, the system can pinpoint the exact location 
of each monitored person. On the other hand, counting sensors, 
for example, photoelectric sensors [3], [4], and thermal sensors 
[5], are deployed to report the number of persons located in their 
sensing areas to a server. Unfortunately, monitoring personal 

locations with a potentially untrusted system poses privacy 
threats to the monitored individuals, because an adversary could 
abuse the location information gathered by the system to infer 
personal sensitive information [2], [6], [7], [8]. For the location 
monitoring system using identity sensors, the sensor nodes report 
the exact location information of the monitored persons to the 
server; thus using identity sensors immediately poses a major 
privacy breach. To tackle such a privacy breach, the concept of 
aggregate location information, that is, a collection of location 
data relating to a group or category of persons from which 
individual identities have been removed [8], [9], has been 
suggested as an effective approach to preserve location privacy 
[6], [8], [9]. Although the counting sensors by nature provide 
aggregate location information, they would also pose privacy 
breaches. Figure 1 gives an example of a privacy breach in a 
location monitoring system with counting sensors. There are 11 
counting sensor nodes installed in nine rooms R1 to R9, and two 
hallways C1 and C2 (Figure 1a). The nonzero number of persons 
detected by each sensor node is depicted as a number  in  
parentheses.  Figures 1b and  1c  give  the 
 

 
Fig. 1: A location monitoring system using counting sensors. 

 
numbers reported by the same set of sensor nodes at two 
consecutive time instances ti+1 and ti+2, respectively. If R3 is 
Alice's office room, an adversary knows that Alice is in room R3 
at time ti. Then the adversary knows that Alice left R3 at time 
ti+1 and went to C2 by knowing the number of persons detected 
by the sensor nodes in R3 and C2. Likewise, the adversary can 
infer that Alice left C2 at time ti+2 and went to R7. Such 
knowledge leakage may lead to several privacy threats. For 
example, knowing that a person has visited certain clinical rooms 
may lead to knowing the health records. Also, knowing that a 
person has visited a certain bar or restaurant in a mall building 
may reveal confidential personal information. This paper 

T 
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proposes a privacy-preserving location monitoring system for 
wireless sensor networks to provide monitoring services. Our 
system relies on the well established k-anonymity privacy 
concept, which requires each person is indistinguishable among k 
persons. In our system, each sensor node blurs its sensing area 
into a cloaked area, in which at least k persons are residing. Each 
sensor node reports only aggregate location information, which is 
in a form of a cloaked area, A, along with the number of persons, 
N, located in A, where N ≥ k, to the server. It is important to note 
that the value of k achieves a trade-off between the strictness of 
privacy protection and the quality of monitoring services. A 
smaller k indicates less privacy protection, because a smaller 
cloaked area will be reported from the sensor node; hence better 
monitoring services. However, a larger k results in a larger 
cloaked area, which will reduce the quality of monitoring 
services, but it provides better privacy protection. Our system 
can avoid the privacy leakage in the example given in Figure 1 
by providing low quality location monitoring services for small 
areas that the adversary could use to track users, while providing 
high quality services for larger areas. The definition of a small 
area is relative to the required anonymity level, because our 
system provides better quality services for the same area if we 
relax the required anonymity level. Thus the adversary cannot 
infer the number of persons currently residing in a small area 
from our system output with any fidelity; therefore the adversary 
cannot know that Alice is in room R3.To preserve personal 
location privacy; we propose two in-network aggregate location 
anonymization algorithms, namely, resource- and quality-aware 
algorithms. Both algorithms require the sensor nodes to 
collaborate with each other to blur their sensing areas into 
cloaked areas, such that each cloaked area contains at least k 
persons to constitute a k-anonymous cloaked area. The resource-
aware algorithm aims to minimize communication and 
computational cost, while the quality-aware algorithm aims to 
minimize the size of the cloaked areas, in order to maximize the 
accuracy of the aggregate locations reported to the server. In the 
resource-aware algorithm, each sensor node finds an adequate 
number of persons, and then it uses a greedy approach to find a 
cloaked area. On the other hand, the quality-aware algorithm 
starts from a cloaked area A, which is computed by the resource-
aware algorithm. Then A will be iteratively refined based on 
extra communication among the sensor nodes until its area 
reaches the minimal possible size. For both algorithms, the 
sensor node reports its cloaked area with the number of 
monitored persons in the area as an aggregate location to the 
server. Although our system only knows the aggregate location 
information about the monitored persons, it can still provide 
monitoring services through answering aggregate queries, for 
example, .What is the number of persons in a certain area? The 
results show that the communication and computational cost of 
the resource-aware algorithm is lower than the quality-aware 
algorithm, while the quality-aware algorithm provides more 
accurate monitoring services (the average accuracy is about 90%) 
than the resource-aware algorithm (the average accuracy is about 
75%). Both algorithms only reveal k anonymous aggregate 
location information to the server, but they are suitable for 
different system settings. The resource-aware algorithm is 
suitable for the system, where the sensor nodes have scarce 
communication and computational resources, while the quality-

aware algorithm is favorable for the system, where accuracy is 
the most important factor in monitoring services. 
 

II. SYSTEM MODEL 
       Figure 2 depicts the architecture of our system, where there 
are three major entities, sensor nodes, server, and system users. 
We will define the problem addressed by our system, and then 
describe the detail of each entity and the privacy model of our 
system. Problem definition. Given a set of sensor nodes s1, s2, 
…. , sn with sensing areas a1, a2, …. , an respectively, a set of 
moving objects o1, o2,  …, on and a required anonymity level k, 
(1) we find an aggregate location for each sensor node si in a 
form of Ri = (Areai , Ni), where Areai is a rectangular area 
containing the sensing area of a set of sensor nodes Si and Ni is 
the number of objects residing in the sensing areas of the sensor 
nodes in Si, such that Ni ≥ k, Ni = k, Oj  = { ol I ol ε 
aj }, 1 ≤ i ≤ n, and 1 ≤ l ≤ m; and (2) we build a spatial histogram 
to answer an aggregate query Q that asks about the number of 
objects in a certain area Q. Area based on the aggregate locations 
reported from the sensor nodes. 

 
Fig. 2: System architecture. 

 
       Sensor nodes: Each sensor node is responsible for 
determining the number of objects in its sensing area, blurring its 
sensing area into a cloaked area A, which includes at least k 
objects, and reporting A with the number of objects located in A 
as aggregate location information to the server. We do not have 
any assumption about the network topology, as our system only 
requires a communication path from each sensor node to the 
server through a distributed tree [10]. Each sensor node is also 
aware of its location and sensing area. 
       Server: The server is responsible for collecting the aggregate 
locations reported from the sensor nodes, using a spatial 
histogram to estimate the distribution of the monitored objects, 
and answering range queries based on the estimated object 
distribution. Furthermore, the administrator can change the 
anonymized level k of the system at anytime by disseminating a 
message with a new value of k to all the sensor nodes. 
       System users: Authenticated administrators and users can 
issue range queries to our system through either the server or the 
sensor nodes, as depicted in Figure 2 
       Privacy model: In our system, the sensor nodes constitute a 
trusted zone, where they behave as defined in our algorithm and 
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communicate with each other through a secure network channel 
to avoid internal network attacks, for example, eavesdropping, 
traffic analysis, and malicious nodes [6], [11]. Since establishing 
such a secure network channel has been studied in the literature 
[6], [11], the discussion of how to get this network channel is 
beyond the scope of this paper. However, the solutions that have 
been used in previous works can be applied to our system. Our 
system also provides anonymous communication between the 
sensor nodes and the server by employing existing anonymous 
communication techniques [12], [13]. Thus given an aggregate 
location R, the server only knows that the sender of R is one of 
the sensor nodes within R. Furthermore, only authenticated 
administrators can change the k-anonymity level and the spatial 
histogram size. In emergency cases, the administrators can set 
the k-anonymity level to a small value to get more accurate 
aggregate locations from the sensor nodes, or even set it to zero 
to disable our algorithm to get the original readings from the 
sensor nodes, in order to get the best services from the system. 
Since the server and the system user are outside the trusted zone, 
they are untrusted. We now discuss the privacy threat in existing 
location monitoring systems. In an identity-sensor location 
monitoring system, since each sensor node reports the exact 
location information of each monitored object to the server, the 
adversary can pinpoint each object's exact location. On the other 
hand, in a counting-sensor location monitoring system, each 
sensor node reports the number of objects in its sensing area to 
the server. The adversary can map the monitored areas of the 
sensor nodes to the system layout. If the object count of a 
monitored area is very small or equal to one, the adversary can 
infer the identity of the monitored objects based on the mapped 
monitored area, for example, Alice is in her office room at time 
instance ti in Figure 1. 
 

III. LOCATION ANONYMIZATION ALGORITHMS 
       In this section, we present our in-network resource- and 
quality-aware location anonymization algorithm that is 
periodically executed by the sensor nodes to report their k-
anonymous aggregate locations to the server for every reporting 
period. 
 

A. The Resource-Aware Algorithm 

Algorithm 1 outlines the resource-aware location anonymization 
algorithm. Figure 3 gives an example to illustrate the resource-
aware algorithm, where there are seven sensor nodes, A to G, and 
the required anonymity level is _ve, k = 5. The dotted circles 
represent the sensing area of the sensor nodes, and a line between 
two sensor nodes indicates that these two sensor nodes can 
communicate directly with each other. In general, the algorithm 
has three steps. 
       Step 1: The broadcast step. The objective of this step is to 
guarantee that each sensor node knows an adequate number of 
objects to compute a cloaked area. To reduce communication 
cost, this step relies on a heuristic that a sensor node only 
forwards its received messages to its neighbors when some of 
them have not yet found an adequate number of objects. In this 
step, after each sensor node m initializes an empty list Peer List 
(Line 2 in Algorithm 1), m sends a message with its identity m, 
ID, sensing area m. Area, and the number of objects located in its 
sensing area m. Count, to its neighbors (Line 3). When m 
receives a message from a peer p, i.e., (p:ID; p:Area; p:Count), m 
stores the message in its Peer List (Line 5). Whenever m finds an 
adequate number of objects, m sends a notification message to its 
neighbors (Line 7). If m has not received the notification 
message from all its neighbors, some neighbor has not found an 
adequate number of objects; therefore m forwards the received 
message to its neighbors (Line 10). Figures 3a and 3b illustrate 
the broadcast step. When a reporting period starts, each sensor 
node sends a message with its identity, sensing area, and the 
number of objects located in its sensing area to its neighbors. 
After the first broadcast, sensor nodes A to F have found an 
adequate number of objects (represented by black circles), as 
depicted in Figure 3a. Thus sensor nodes A to F send a 
notification message to their neighbors. Since sensor node F has 
not received a notification message from its neighbor G, F 
forwards its received messages, which include the information 
about sensor nodes D and E, to G (Figures 3b). Finally, sensor 
node G has found an adequate number of objects, so it sends a 
notification message to its neighbor, F. As all the sensor nodes 
have found an adequate number of objects, they proceed to the 
next step. 
 
 

 
Fig. 3: The resource-aware location anonymization algorithm (k = 5). 
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       Step 2: The cloaked area step. The basic idea of this step is 
that each sensor node blurs its sensing area into a cloaked area 
that includes at least k objects, in order to satisfy the k-
anonymity privacy requirement. 
       To minimize computational cost, this step uses a greedy 
approach to find a cloaked area based on the information stored 
in Peer List. For each sensor node m, m initializes a set S = {m}, 
and then determines a score for each peer in its Peer List (Lines 
13 to 14 in Algorithm 1). The score is defined as a ratio of the 
object count of the peer to the Euclidean distance between the 
peer and m. The idea behind the score is to select a set of peers 
from Peer List to S to form a cloaked area that includes at least k 
objects and has an area as small as possible. Then we repeatedly 
select the peer with the highest score from the Peer List to S until 
S contains at least k objects (Line 15). Finally, m determines the 
cloaked area (Area) that is a minimum bounding rectangle 
(MBR) that covers the sensing area of the sensor nodes in S, and 
the total number of objects in S (N) (Lines 16 to 17). An MBR is 
a rectangle with the minimum area (which is parallel to the axes) 
that completely contains all desired regions, as illustrated in 
Figure 3c, where the dotted rectangle is the MBR of the sensing 
area of sensor nodes A and B. The major reasons of our 
algorithms aligning with MBRs rather than other polygons are 
that the concept of MBRs have been widely adopted by existing 
query processing algorithms and most database management 
systems have the ability to manipulate MBRs efficiently. Figure 
3c illustrates the cloaked area step. The Peer List of sensor node 
A contains the information of three peers, B, D, and E. The 
object count of sensor nodes B, D, and E is 3, 1, and 2, 
respectively. We assume that the distance from sensor node A to 
sensor nodes B, D, and E is 17, 18, and 16, respectively. The 
score of B, D, and E is 3/17 = 0:18, 1/18 = 0:06, and 2/16 = 0:13, 
respectively. Since B has the highest score, we select B. The sum 
of the object counts of A and B is six which is larger than the 
required anonymity level k = 5, so we return the MBR of the 
sensing area of the sensor nodes in S, i.e., A and B, as the 
resource-aware cloaked area of A, which is represented by a 
dotted rectangle. 
       Step 3: The validation step. The objective of this step is to 
avoid reporting aggregate locations with a containment 
relationship to the server. Let Ri and Rj be two aggregate 
locations reported from sensor nodes I and j, respectively. If Ri's 
monitored area is included in Rj 's monitored area, Ri. Area Ϲ Rj. 
Area or Rj. Area Ϲ Ri. Area, they have a containment 
relationship. We do not allow the sensor nodes to report their 
aggregate locations with the containment relationship to the 
server, because combining these aggregate locations may pose 
privacy leakage. For example, if Ri. Area Ϲ Rj. Area and Ri. 
Area ≠ Rj. Area, an adversary can infer that the number of 
objects residing in the non-overlapping area, Rj .Area – Ri. Area, 
is Rj. N – Ri. N. In case that Rj. N –Ri. N < k, the adversary 
knows that the number of objects in the non-overlapping is less 
than k, which violates the k-anonymity privacy requirement. As 
this step ensures that no aggregate location with the containment 
relationship is reported to the server, the adversary cannot obtain 
any deterministic information from the aggregate locations. In 
this step, each sensor node m maintains a list R to store the 
aggregate locations sent by other peers. When a reporting period 
starts, m nullifies R. After m finds its aggregate location Rm, m 

checks the containment relationship between Rm and the 
aggregate locations stored in R. If there is no containment 
relationship between Rm and the aggregate locations in R, m 
sends Rm to the peers within Rm. Area and the server (Line 19 in 
Algorithm 1). Otherwise, m randomly selects an aggregate 
location Rp from the set of aggregate locations in R that contain 
m's sensing area, and m sends Rp to the peers within Rp. Area 
and the server (Lines 21 to 22). In case that no aggregate location 
in R contains m's sensing area, we find a set of aggregate 
locations in R that are contained by Rm, R’, and N’ is the number 
of monitored persons in Rm that is not covered by any aggregate 
location in R’. If N’ ≥k, the containment relationship does not 
violate the k-anonymity privacy requirement; therefore m sends 
Rm to the peers within Rm. Area and the server. However, if N’ < 
k, m cloaks the number of monitored persons of Rm, Rm. N, by 
increasing it by an integer uniformly selected between k and 2k, 
and sends Rm to the peers within Rm .Area and the server (Line 
24). Since the server receives an aggregate location from each 
sensor node for every reporting period, it cannot tell whether any 
containment relationship takes place among the actual aggregate 
locations of the sensor nodes. 
 

A. The Quality-Aware Algorithm 
       Algorithm 2 outlines the quality-aware algorithm that takes 
the cloaked area computed by the resource-aware algorithm as an 
initial solution, and then refines it until the cloaked area reaches 
the minimal possible area, which still satisfies the k-anonymity 
privacy requirement, based on extra communication between 
other peers. The quality-aware algorithm initializes a variable 
current minimal cloaked area by the input initial solution (Line 2 
in Algorithm 2). When the algorithm terminates, the current 
minimal cloaked area contains the set of sensor nodes that 
constitutes the minimal cloaked area. In general, the algorithm 
has three steps. 
 

 
 
       Step 1: The search space step. Since a typical sensor 
network has a large number of sensor nodes, it is too costly for a 
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sensor node m to gather the information of all the sensor nodes to 
compute its minimal cloaked area. To reduce communication and 
computational cost, m determines a search space, S, based on the 
input initial solution, which is the cloaked area, computed by the 
resource-aware algorithm, such that the sensor nodes outside S 
cannot be part of the minimal cloaked area (Line 3 in Algorithm 
2). We will describe how to determine S based on the example 
given in Figure 4. Thus gathering the information of the peers 

residing in S is enough for m to compute the minimal cloaked 
area for m (Line 4). Figure 4 illustrates the search space step, in 
which we compute S for sensor node A. Let Area be the area of 
the input initial solution. We assume that Area = 1000. We 
determine S for A by two steps. (1) We find the minimum 
bounding rectangle (MBR) of the sensing area of A. It is 
important to note that the sensing area can be in any polygon or 
irregular shape. 

 

 
Fig. 4: The search space S of sensor node A. 

 
       In Figure 4a, the MBR of the sensing area of A is 
represented by a dotted rectangle, where the edges of the MBR 
are labeled by e1 to e4. (2) For each edge ei of the MBR, we 
compute an MBRi by extending the opposite edge such that the 
area of the extended MBRi is equal to Area. S is the MBR of the 
four extended MBRi. Figure 4b depicts the extended MBR1 of 
the edge e1 by extending the opposite edge e3, where MBR1.x is 
the length of MBR1, MBR1.y = Area/MBR1.x and Area = 1000. 
Figure 4c shows the four extended MBRs, MBR1 to MBR4, 
which are represented by dotted rectangles. The MBR of the four 
extended MBRs constitutes S, which is represented by a 
rectangle (Figure 4d). Finally, the sensor node only needs the 
information of the peers within S. 
       Step 2: The minimal cloaked area step. This step takes a set 
of peers residing in the search space, S, as an input and computes 
the minimal cloaked area for the sensor node m. Although the 
search space step already prunes the entire system space into S, 
exhaustively searching the minimal cloaked area among the peers 
residing in S, which needs to search all the possible combinations 
of these peers, could still be costly. Thus we propose two 
optimization techniques to reduce computational cost. The basic 
idea of the first optimization technique is that we do not need to 
examine all the combinations of the peers in S; instead, we only 
need to consider the combinations of at most four peers. The 
rationale behind this optimization is that an MBR is defined by at 
most four sensor nodes because at most two sensor nodes define 
the width of the MBR (parallel to the x-axis) while at most two 
other sensor nodes define the height of the MBR (parallel to the 
y-axis). Thus this optimization mainly reduces computational 
cost by reducing the number of MBR computations among the 
peers in S. 
 

IV. RELATED WORK 
       Straightforward approaches for preserving users' location 
privacy include enforcing privacy policies to restrict the use of 
collected location information [15], [16] and anonymizing the 
stored data before any disclosure [17]. However, these 
approaches fail to prevent internal data thefts or inadvertent 
disclosure. Recently, location anonymization techniques have 
been widely used to anonymize personal location information 
before any server gathers the location information, in order to 
preserve personal location privacy in location-based services. 
These techniques are based on one of the three concepts. (1) 
False locations. Instead of reporting the monitored object's exact 
location, the object reports n different locations, where only one 
of them is the object's actual location while the rest are false 
locations [18]. (2) Spatial cloaking. The spatial cloaking 
technique blurs a user's location into a cloaked spatial area that 
satisfy the user's specified privacy requirements [19], [20], [21], 
[22], [23], [24], [25], [26], [27], [28]. (3) Space transformation. 
This technique transforms the location information of queries and 
data into another space, where the spatial relationship among the 
query and data are encoded [29]. Among these three privacy 
concepts, only the spatial cloaking technique can be applied to 
our problem. The main reasons for this are that (a) the false 
location techniques cannot provide high quality monitoring 
services due to a large amount of false location information; (b) 
the space transformation techniques cannot provide privacy-
preserving monitoring services as it reveals the monitored 
object's exact location information to the query issuer; and (c) the 
spatial cloaking techniques can provide aggregate location 
information to the server and balance a trade-off between privacy 
protection and the quality of services by tuning the specified 
privacy requirements, for example, k-anonymity and minimum 
area privacy requirements [17], [27]. Thus we adopt the spatial 
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cloaking technique to preserve the monitored object's location 
privacy in our location monitoring system. 
 

V. CONCLUSION 
       In this paper, we propose a privacy-preserving location 
monitoring system for wireless sensor networks. We design two 
in-network location anonymization algorithms, namely, 
resource- and quality-aware algorithms that preserve personal 
location privacy, while enabling the system to provide location 
monitoring services. Both algorithms rely on the well established 
k-anonymity privacy concept that requires a person is 
indistinguishable among k persons. In our system, sensor nodes 
execute our location anonymization algorithms to provide k- 
anonymous aggregate locations, in which each aggregate location 
is a cloaked area A with the number of monitored objects, N, 
located in A, where N ≥ k, for the system. The resource-aware 
algorithm aims to minimize communication and computational 
cost, while the quality-aware algorithm aims to minimize the size 
of cloaked areas in order to generate more accurate aggregate 
locations. We evaluate our system through simulated 
experiments. The results show that our system provides high 
quality location monitoring services (the accuracy of the 
resource-aware algorithm is about 75% and the accuracy of the 
quality aware algorithm is about 90%), while preserving the 
monitored object's location privacy. 
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Abstract- Objective: The present study reports the HPTLC of 
hexane, chloroform, ethyl acetate and methanol extract of 
Stereospermum colais and GC-MS of an ethyl acetate extract 
fraction 2.       GS-MS chromatogram of the ethyl acetate fraction 
2 of study showed 14 peaks in EAESC, besides a number of 
peaks with very narrow retention time.  
       Results: There are 13, 10, 14 and 12 polyvalent 
phytoconstituents and corresponding ascending order of Rf 
values start from 0.02 to 0.96, 0.11 to 0.87, 0.02 to 0.92 and 0.06 
to 0.91 in which highest concentration of the phytoconstituents 
was found to be 28.80 %, 33.47 %, 30.23 % and 35.04 % and its 
corresponding Rf value was found to be 0.42, 0.33, 0.35 and 0.52 
was recorded in hexane, chloroform, ethyl acetate and methanol 
extract respectively. GS-MS chromatogram of the ethyl acetate 
fraction 2 of study showed 14 peaks in EAESC, besides a 
number of peaks with very narrow retention time. 
       Conclusions: It can be concluded that GC-MS and HPTLC 
fingerprint analysis of Bark of Stereospermum colais can be used 
as a diagnostic tool for the correct identification of the plant and 
it is useful as a phytochemical marker and also a good estimator 
of genetic variability in plant populations.     
 
Index Terms- GC-MS, HPTLC, Stereospermum colais 
 

I. INTRODUCTION 
igh-performance thin-layer chromatography (HPTLC) is a 
form of thin-layer chromatography (TLC) that provides 

superior separation power using optimized coating material, 
novel procedures for mobile-phase feeding, layer conditioning, 
and improved sample application. It promotes for higher 
separation efficiencies, shorter analysis time, lower amounts of 
mobile phase, and efficient data acquisition and processing. The 
major parameters that influence separation of the constituents 
within a mixture are the partition coefficients, retention factor 
(Rf), and capacity factor of the individual constituents on the 
plate, selectivity of the mobile and stationary phase to the 
solutes, and the plate height that decide the separation efficiency 
as well as resolution of the individual constituents within a 
mixture. The efficacy of separation of two components of a 
mixture in a chromatogram is termed as resolution and is 
influenced by the selectivity of the components between the 
stationary and the mobile phase, mobile phase flow rate 
influenced by particle size and solvent strength that influence 
capacity factors. 
      A chromatographic fingerprint of a herbal medicine is a 
chromatographic pattern of the extract of some common 

chemical components of pharmacologically active and/or 
chemical characteristics. By using chromatographic fingerprints, 
the authentication and identification of herbal medicines can be 
accurately conducted even if the amount and/or concentration of 
the chemically characteristic constituents is not exactly the same 
for different samples of drug.  
      Hence it is very important to obtain reliable chromatographic 
fingerprints that represent pharmacologically active and 
chemically characteristic component of the herbal drug. 
Fingerprint analysis approach using high-performance thin-layer 
chromatography (HPTLC) has become the most potent tool for 
quality control of herbal medicines because of its simplicity and 
reliability. It can serve as a tool for identification, authentication, 
and quality control of herbal drugs. 
      Densitometric HPTLC has been widely used for the 
phytochemical evaluation of the herbal drugs, due to its 
simplicity and minimum sample clean up requirement. The 
extract was prepared by using soxhlet extraction method. The 
normal phase HPTLC method established in this research work 
uses aluminum backed silica gel 60 F254 plates which are less 
expensive than reversed-phase, preparative plates. 
      Stereospermum colais is a large straight stemmed deciduous 
tree 18-30 m in height and 2.8 m in girth found throughout in 
moist regions of India up to an altitude of about 1200 m, chiefly 
in deciduous forests (Parrota JA 2001). In English it is known as 
Yellow snake tree, in Hindi it is padre and in Tamil it is Pathiri. 
All the parts of the tree are useful in treating many disorders. The 
leaves are used to treat otalgia, odantalgia, rheumatalgia, malarial 
fever and wounds. Decoction of the leaves is used as antipyretic 
and to treat chronic dyspepsia. The root is one of the important 
ingredients in Dasamula an Ayurvedic formulation. The roots are 
having bitter, astringent and acrid property. The roots are used as 
anodyne, appetiser, constipating, diuretic, lithotropic, 
expectorant, cardio tonic, aphrodisiac, anti-inflammatory, anti 
bacterial, febrifuge tonic, anti emetic, anti pyretic. The decoction 
of root is used in the treatment of asthma and cough (Warrier pk 
et,al, 2002).  
      In the present study HPTLC and GC-MS of the 
Stereospermum colais bark was performed. The ethyl acetate 
extract was subjected to column chromatography from which 
fractions were collected in tared vials and evaporated at 50o C. 
The fraction was further subjected to GCMS and HPTLC finger 
print with the marker as Lapachol.  
 

H 
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II. MATERIALS AND METHOD 
      Fresh stem bark of S. colais was collected in September 2010 
in Madurai forest, Tamil Nadu state, India. Botanical 
identification and authentication was done by Botanist                   
Dr. P. Jayaraman, PARC, Chennai and the bark materials were 
shade dried and coarsely powdered. It is commonly found in 
India, Myanmar, SriLanka; in the Western Ghats-South, Central 
and south Maharashtra Sahyadris. (S. Prema et.al, 2013, Warrier 
pk et al, 2002) 
Extraction  
      The coarsely powdered bark was subjected to successive 
solvent extraction process with n-hexane, chloroform, ethyl 
acetate and alcohol.  The extracts were then concentrated in 
vacuum under reduced pressure using rotary flash evaporator and 
stored in desiccators (Kokate, 1994 C.K. 1994, Harborne, 1998, 
Pulok .M .Mukerjee, 2005).  
 

III. HPTLC FINGER PRINT OF BARK OF S. COLAIS 
EXTRACTS  

Materials and methods  
Sample Preparation 
      Hexane, chloroform, ethyl acetate and  ethanolic extracts 
obtained were evaporated under reduced pressure using rotary 
evaporator. Each extract residue was again dissolved in 1ml of 
chromatographic grade hexane, chloroform, ethyl acetate and 
ethanol, which was used for sample application on pre-coated 
silica gel 60 F254. 
aluminium sheets. 
Developing Solvent System 
 

      A number of solvent systems were tried, for extract, but the 
satisfactory resolution was obtained in the solvent n-Hexane: 
Ethyl acetate (70: 30) for n-hexane extract, n-Hexane: Ethyl 
acetate: Formic acid: Acetic acid (60: 40: 2.5: 2.5) for 
chloroform extract, Chloroform: Methanol: Formic acid: acetic 
acid (85: 10: 2.5: 2.5) for ethyl acetate extract and Chloroform: 
Methanol: Formic acid: acetic acid (85: 10: 2.5: 2.5) for ethanol 
extract.  
Sample Application 
      Application of bands of each extract was carried out (8.0 mm 
in length and 10 μl in concentration for bark extracts) using spray 
technique. Sample were applied in duplicate on pre-coated silica 
gel 60 F254 aluminium sheets (5 x 10 cm) with the help of 
CAMAG Automatic TLC Sampler 4 (ATS4), which was 
programmed through winCATS software. 
 
Development of Chromatogram 
      After the application of sample, the chromatogram was 
developed in Twin Trough Chamber 20x10cm saturated with 
solvent n-Hexane: Ethyl acetate (70: 30) for n-hexane extract, n-
Hexane: Ethyl acetate: Formic acid: Acetic acid (60: 40: 2.5: 2.5) 
for chloroform extract, Chloroform: Methanol: Formic acid: 
acetic acid (85: 10: 2.5: 2.5) for ethyl acetate extract and 
Chloroform: Methanol: Formic acid: acetic acid (85: 10: 2.5: 2.5) 
for ethanol extract and the chamber was developed for 5 minutes. 
Detection of Spots 
      The air-dried plates were viewed in ultraviolet radiation to 
mid-day light. The chromatograms were scanned by densitometer 
at 270 nm. The Rf values and finger print data were recorded by 
winCATS software. 
 

TABLE  HPTLC RESULTS OF EXTRACTS OF S. COLAIS 
 

Sample  Solubility Stationary 
phase Mobile phase Scanning 

wavelength 
Sample 
concentration 

Applied 
volume 

Development 
mode 

Hexane 
extract Hexane silica gel 

F254 
n-Hexane: Ethyl 
acetate (70: 30) 250 nm 25 mg/ ml 15 µl ascending mode 

Chloroform  Chloroform  silica gel 
F254 

n-Hexane: Ethyl 
acetate: Formic acid: 
Acetic acid (60: 40: 
2.5: 2.5) 

250 nm 25 mg/ ml 10 µl ascending mode 

Ethyl 
acetate  

Ethyl 
acetate  

silica gel 
F254 

Chloroform: Methanol: 
Formic acid: acetic acid 
(85: 10: 2.5: 2.5) 

250 nm 25 mg/ ml 8 µl ascending mode 

Ethanol  Ethanol  silica gel 
F254 

Chloroform: Methanol: 
Formic acid: acetic acid 
(85: 10: 2.5: 2.5) 

250 nm 25 mg/ml 8 µl ascending mode 

 
Isolation  
      The stationary phase material is suitably moistened with 
mobile phase and packed sufficiently in the column with a cotton 
or asbestos pad at the bottom. The extract material or sample to 
be separated is placed on the top of packed stationary phase with 
a second cotton or asbestos pad in between. 
The mobile phase is poured into the column over the sample. A 
collecting beaker is placed at the bottom of column near the end 
to collect the elutes. 
 

IV. ISOLATION FROM EAESC 
• EAESC were ground with silica beads to be 

used for column packing using a mortar and 
pestle.  

• The column was packed with silica pre-soaked 
in 100 % chloroform. After packing, the 
sample was added to the column and elution 
was performed after 30 minutes.  
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• The extract was grounded well with a small 
amount of silica gel and loaded on the top of 
the column that was eluted with solvents by 
increasing polarity.  

• About 10 gm of the ethyl acetate extract 
fraction was chromatographed in 180 gm of 
silica gel (60 – 120 mesh). 

• Increasing gradient of Ethyl acetate in 
chloroform (20 % - 100 %) followed by 
increasing gradient of methanol in chloroform 
(20 % - 100 %) was used for eluting 
compounds.  

• Each fraction was collected, concentrated, 
tested and examined by TLC for detecting the 
type of constituents.  

GC-MS analysis  
 
GC-MS ANALYSIS EAESC FRACTION 
Equipment  : Thermo GC - Trace Ultra Ver: 5.0, 
Thermo MS DSQ II 
Column  : DB 35 - Ms Capillary Standard Non - Polar 
Column 
Dimension  : 30 MTS, ID: 0.25 Mm, Film: 0.25 
Μm 
Carrier Gas   : He, Flow: 1.0 ml/min 
Temp Prog   : Oven Temp 700 C At Raised To 2500 
C at 10 Min Hold 
      GC-MS analysis was performed using THERMO GC-
TRACE ULTRA VER: 5.0 interfaced to a Mass Spectrometer 
(THERMO MS DSQ II) attached with DB-5-MS capillary 
standard non-polar column (Length: 30.0 m, Diameter: 0.25 mm, 
Film thickness: 0.25 mm) which consist of 100 % Dimethyl poly 
siloxane.  
 
GC-MS Detection  

      Ionization energy of 70 eV was used in the electron 
ionization energy system. The carrier gas (Helium gas- 99.999 
%) at a constant flow rate of 1.0 ml/ min and volume of 1 ml was 
injected. Injector temperature was maintained at 2000 C and the 
ion-source temperature was at 2000 C. The oven temperature was 
programmed between 700 C (isothermal for 2 min), to 2500 C for 
10 min. Mass spectra were taken at 70 eV with scan interval of 
0.5 s with scan range of 40-1000 m/ z and total GC running time 
was 38.01 min. Using the average peak area to the total areas was 
used to find the relative percentage amount of each component. 
GC MS solution ver: 5.0. was the software adopted to handle 
mass spectra and chromatograms. (Merlin NJ., et al, 2009; 
Sumathy H, et al, 2011; Paul John PM, et al, 2012) 
 
Sample preparation 
      About 1 g of well mixed and ground sample was dissolved in 
10 ml of methanol and taken into a screw cap vial. 10μl of this 
sample was then injected for GC-MS analysis. 
 
Identification of components 

• Using the database of in-built libraries like NIST 8 
(National Institute of Standards and Technology) and 
WILEY 9 having more than 62,000 patterns was done to 
interpretate on mass spectrum of GC-MS 

• The mass spectrum of the unknown component was 
compared in the WILEY 9 library and  NIST 8.  

• The name, RT value, molecular weight, percentage peak 
area and structure of the components were determined.  

 
HPTLC FINGERPRINTING PROFILE OF MARKER 
COMPOUND (LAPACHOL) IN BARK OF S. COLAIS  
      The HPTLC fingerprinting profile of the ethyl acetate isolate 
was developed using silica gel F 254 plates as stationary phase 
and Hexane: Acetone: Acetic acid in the ratio of 15: 5: 0.3 as 
mobile phase. 
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V. RESULTS AND DISCUSSION  
Fig 1 HPTLC RESULT OF HEXANE EXTRACT OF BARK OF S. COLAIS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        254 nm                                                                  366 nm 
 
 
 

TABLE 1: RF VALUES FOR HEXANE EXTRACT OF BARK OF S. colais 
 

Peak  Start Rf  Start Height Max Rf  Max Height  Max % End Rf  End Height Area  Area % 
1 -0.01 0.5 -0.01 9.0  0.57  0.00  0.5 51.9 0.01 
2 0.01  0.5  0.02  22.9  1.44  0.05  0.4  298.6  0.57 
3 0.09  0.2  0.13  22.4  1.41  0.18  0.3  802.4  1.52 
4 0.20  1.5  0.27  74.4  4.69  0.28  59.3  2542.1 4.81 
5 0.28  59.4  0.30  70.3  4.44  0.33  41.6  2162.6  4.10 
6 0.33  41.7  0.38  286.9  18.10  0.42  60.8  9586.4  18.16  
7 0.42  61.7  0.47  390.5  24.63  0.50  208.0  15206.4  28.80 
8 0.50  208.2  0.52  247.5  15.62  0.57  13.9  7312.9  13.85 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 290

www.ijsrp.org



9 0.57  14.6  0.62  144.7  9.13  0.66  0.0  4463.1  8.45 
10 0.68  0.9  0.73  25.8  1.63  0.75  23.6  797.4  1.51 
11 0.75  23.7  0.79  47.8  3.01  0.83  0.0  1769.2  3.35 
12 0.85  3.8  0.92  116.6  7.35  0.96  19.7  5067.9  9.60 
13 0.96  20.9  0.99  126.4  7.97  1.01  10.7  2736.2  5.18 

 
Fig 2 HPTLC RESULT OF CHLOROFORM EXTRACT OF BARK OF         S. colais 

 
 
 
 
 
 
 
 
 
 
 
                 
 
 
 
 
 
 
 
 
 
 
                     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
254 nm                                              366 nm 
 
 

TABLE 2: RF VALUES FOR CHLOROFORM EXTRACT OF BARK OF S. colais 
 

Peak  Start Rf  Start Height Max Rf  Max Height  Max % End Rf  End Height Area  Area % 
1 -0.01  0.2  0.01  30.9  2.66  0.04  0.4  461.6  1.42 
2 0.11  3.2  0.13  12.6  1.09  0.16  3.1  244.2  0.75 
3 0.17  1.6  0.22  133.4  11.47  0.26  5.7  2883.9  8.89 
4 0.26  3.2  0.30  30.6  2.63  0.33  21.9  858.5  2.65 
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5 0.33  21.4  0.39  343.3  29.53  0.44  49.4  10853.8  33.47 
6 0.44  50.0 0.47  75.7  6.51  0.48  71.2  1647.1  5.08 
7 0.48  71.2  0.52  177.0  15.22  0.55  120.4  5126.1  15.81 
8 0.55  121.0  0.58  232.0  19.96  0.65  20.1  7344.8  22.65 
9 0.65  20.2  0.68  50.0  4.30  0.73  0.1  1385.5  4.27 
10 0.87  1.9  0.92  77.0  6.62  0.94  32.6  1626.8  5.02 

 
 

Fig 3 HPTLC RESULT OF ETHYL ACETATE EXTRACT OF BARK OF S. colais 
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TABLE 3: RF VALUES FOR ETHYL ACETATE EXTRACT OF BARK OF S. colais 
 

Peak  Start Rf  Start Height Max Rf  Max Height  Max % End Rf  End Height Area  Area % 
1  -0.01 50.9  0.01  116.0  4.15  0.02  55.6  1567.0  2.25  
2   0.02 61.2  0.04  200.1  7.17  0.06  0.9  2803.5  4.02 
3 0.07  0.9  0.10  218.9  7.84  0.16  42.4  4540.0  6.51 
4  0.16 42.5  0.21  255.2  9.14  0.23  161.5  6296.0  9.03 
5  0.23 162.5  0.27  415.5  14.88  0.30  143.1  13119.7  18.82 
6  0.30 147.2  0.33  289.6  10.37  0.34  224.1  5736.8  8.23 
7 0.35 228.6  0.38  620.9  22.24  0.44  0.0  21067.1  30.23 
8  0.44 0.5  0.47  81.3  2.91  0.52  5.5  1659.2  2.38 
9 0.53 4.6  0.60  477.5  17.10  0.65  0.6  10583.5  15.19 
10  0.65 1.0  0.68  61.9  2.22  0.71  25.6  1329.9  1.91 
11 0.71 25.6  0.72  27.5  0.99  0.77  0.1  543.4  0.78 
12  0.77 0.3  0.80  10.4  0.37  0.83  0.1  202.4  0.29 
13 0.85  0.3  0.88  9.4  0.34  0.90  0.2  149.0  0.21 
14  0.92  0.1  0.94  7.6  0.27  0.95  2.8  96.3  0.14 

 
 

Fig 4 HPTLC RESULT OF ETHANOL EXTRACT OF BARK OF S. colais 
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TABLE 4: RF VALUES FOR ETHANOL EXTRACT OF BARK OF S. colais 
 

Peak  Start Rf  Start Height Max Rf  Max Height  Max % End Rf  End Height Area  Area % 
1 0.00  2.6  0.03  310.3  14.20  0.05  68.4  7016.4  10.76 
2 0.06  77.3  0.07  316.2  14.48  0.11  0.5  5451.8  8.36 
3 0.11  0.7  0.13  196.2  8.98  0.15  0.1  2652.1  4.07 
4 0.17  16.3  0.20  48.2  2.21  0.23  0.2  1076.6  1.65 
5 0.26  2.2  0.33  303.6  13.90  0.39  0.4  13169.7  20.19 
6 0.40  0.3  0.42  34.7  1.59  0.44  17.2  638.3  0.98 
7 0.44  16.9  0.46  25.8  1.18  0.48  8.6  544.4  0.83 
8 0.48  9.1  0.50  43.0  1.97  0.52  9.5  735.7  1.13 
9 0.52  9.7  0.61  544.1  24.91  0.66  31.6  22855.9  35.04 
10 0.66  31.7  0.67  36.1  1.65  0.70  0.2  617.0  0.95 
11 0.71  0.3  0.79  194.8  8.92  0.83  55.8  7312.5  11.21 
12 0.83  56.2  0.86  119.5  5.47  0.89  0.3  3087.9  4.73 
13 0.91  0.1  0.92  12.0  0.55  0.92  11.3  73.8  0.11 

 
HPTLC RESULT OF HEXANE EXTRACT OF S. colais BARK  
      The results from HPTLC finger print scanned at wavelength 420 nm for HESC.  There are thirteen polyvalent phytoconstituents 
and corresponding ascending order of Rf values start from 0.02 to 0.96 in which highest concentration of the phytoconstituents was 
found to be          28.80 % and its corresponding Rf value was found to be 0.42 and was recorded in Table1.     
 
HPTLC RESULT OF CHLOROFORM EXTRACT OF S. colais BARK  
      The results from HPTLC finger print scanned at wavelength 420 nm for CESC.  There are ten polyvalent phytoconstituents and 
corresponding ascending order of Rf values start from 0.11 to 0.87 in which highest concentration of the phytoconstituents was found 
to be 33.47 % and its corresponding Rf value was found to be 0.33 and was recorded in Table 2.     
 
HPTLC RESULT OF ETHYL ACETATE EXTRACT OF S. colais BARK  
      The results from HPTLC finger print scanned at wavelength 420 nm for EAESC.  There are fourteen polyvalent phytoconstituents 
and corresponding ascending order of Rf values start from 0.02 to 0.92 in which highest concentration of the phytoconstituents was 
found to be    30.23 % and its corresponding Rf value was found to be 0.35 and was recorded in Table 3.    
 
HPTLC RESULT OF ETHANOL EXTRACT OF S. colais BARK 
      The results from HPTLC finger print scanned at wavelength 420 nm for MESC.  There are twelve polyvalent phytoconstituents 
and corresponding ascending order of Rf values start from 0.06 to 0.91 in which highest concentration of the phytoconstituents was 
found to be    35.04 % and its corresponding Rf value was found to be 0.52 and was recorded in Table 4.     
 
GC MS OF ETHYL ACETATE FRACTION 2 
      GS-MS chromatogram of the ethyl acetate fraction 2 of study showed 14 peaks in EAESC, besides a number of peaks with very 
narrow retention time. The fragmentation patterns for some of the peaks were compared with that of the library of compounds. The 
ethyl acetate fraction 2 constituents along with their retention time and percentage area and superimposibility obtained from the 
GCMS analyzer are tabulated in Table 5 and Fig 5 
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Fig 5 GC MS OF ETHYL ACETATE EXTRACT FRACTION 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5 GC MS OF ETHYL ACETATE EXTRACT FRACTION 2 
 

S.No RT Compound Area 
% 

1 3.27 Acetic Acid, Ethyl ester 66.90 

2 5.65 Cyclopenta siloxane, Deca methyl- 0.91 

3 7.99 Cyclohexa siloxane, Dodeca methyl 0.31 
4 10.31 2,3-Dihydro-Benzofuran 3.00 
5 12.22 naphthalene-1,4-dione (Lapachol)  0.18 
6 12.71 Hexadeca methyl cyclo octasiloxane 0.20 
7 15.65 Cyclonona siloxane, Octadeca methyl 0.18 
8 18.43 Cyclodeca siloxane, Eicosa methyl 0.22 
9 23.36 Silicone Oil 0.24 
10 27.72  2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-4H-chromen-4-one (Quercetine)  0.28 
11 30.58 5-Heptenoic Acid, 0.36 
12 33.25 5-Heptenoic Acid, 7-[2- [3- (Methoxy imino)Butyl]-3, 5-Bis[(Trimethylsilyl) Oxy]Cyclop Entyl], Methyl 

Ester, [1r-(1à,2á,3à,5à)]- 
0.27 

13 36.12 Stigmast-5-en-3-ol, (3á,24s)- 7.49 

14 40.16 Lup-20(29)-en-3-one 8.94 
 
 
HPTLC FINGERPRINTING PROFILE OF MARKER COMPOUND (LAPACHOL)  
      A sensitive and reliable densitometric High Performance Thin Layer Chromatography method has been developed for the 
quantification of Lapachol a flavonoid present in in ethyl acetate extract fraction 2 of bark of Stereospermum colais.   
 Chromatographic analysis was performed using ethyl acetate fraction of Stereospermum colais on silica gel F 254 plates using the 
solvent system Hexane: Acetone: Acetic acid (15:5:0.3). Detection and quantification of Lapachol was done by densitometric 
scanning at    285 nm and the fraction contains 0.024659 % of Lapachol  
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VI. CONCLUSION  
      From the HPTLC studies, it has been found that all extracts 
contain not a single compound but a mixture of compounds. 
From the four extracts the ethyl acetate extract had more number 
of peaks so EAESC were taken for the isolation. The isolates 
were collected in the tarred vial. The ethyl acetate fraction 2 was 
performed for the GCMS and HPTLC finger print with a marker 
Lapachol. Lapachol will be tried to establish the pharmacological 
activity. The presence of various phytochemicals can contribute 
to the medicinal activity of the plant. The present work 
employing HPTLC and GC-MS methods have shown the 

presence of many phytoconstituents which can be the lead 
molecule for the treatment of many diseases.   
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Abstract- A polyaryletherketone biomaterial launched by Victrex 
and marketed as PEEK-OPTIMA, is suitable for medical implant 
use, enabling device manufacturers to make high performance 
implants with tailored properties that are compatible with modern 
medical imaging techniques. This family of products, 
manufactured under conditions of ‘no change’ has been achieved 
using enhanced manufacturing procedures, backed-up with extra 
physical, chemical or mechanical testing at key stages of 
manufacture. This paper describes aspects of PEEKOPTIMA 
manufacture, testing and application. 
 

I. INTRODUCTION 
1.1 PEEK BIOMATERIAL 
EEKis a polyaromatic semicrystalline thermoplastic (30-35% 

crystallinity typically) with a melting temperature of 343C, a 
crystallisation peak of160C and a glass transition temperature 
of 145C. It can be readily melt processed by injection 
moulding and extrusion using conventional methods. Three 
natural (unfilled) grades are available as high, medium and low 
viscosity variants. Natural PEEK is characterised by its high 
strength, its extreme resistance to hydrolysis and its resistance to 
the affects of ionising radiation. PEEK can be repeatedly 
sterilised using conventional steam, gamma and ethylene oxide 
without significant deterioration. 
      Surface treatment alone or in combination with surface 
coating can greatly improve the bioactivity of peek or reduces the 
wear and does not affect the internal structure. 

 
 

Fig 1. Scheme of current strategies to improve the bioactivity of PEEK 
 

II. COMPOUNDS 
      Stiffness tailoring to bone is also possible with the judicious 
selection of fibres or other fillers at an appropriate concentration. 
Such bone modulus matching may be important in applications 
for which stress shielding should be minimised. 
      Figure 1 illustrates the stiffness of a range of implant 
materials, including short carbon fibre reinforced PEEK, 
compared with human femur. 
 

P 
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Fig 2. Implant material stiffness in comparison to human 

femur 
 
      With injection moulded carbon fibre reinforced PEEK at 
more conventional fibre concentrations promising results have 
been achieved as the bearing surface in an acetabular cup 
application with lower wear rates and lower maximum 
stress/yield stress ratio’s reported compared with air-irradiated 
UHMWPE 
 
Property 20% 25% 30% 
Tensile 
Strength 

200 209 228 

Flexural 
Strength 
 

288 290 324 

Flexural 
Modulus 
 

15 17 19 

Notched Impact 
Strength 
 

11 9 9.5 

 
      Considerably increased strength and stiffness is apparent as 
compared with natural unfilled material, as would be expected in 
common with other fibre/polymer systems. 
 

III. PHYSICAL PROPROPTIES – RESISTANCE TO 
CHEMICAL ENVIRONMENT AND STERILIZATION 

2.1 BASIC PROPERTIES 
      Some key basic mechanical properties for natural unfilled 
PEEK-OPTIMA LT are given in Table 2 
 

Table 2.Basic Mechanical Properties of PEEK 
 
Property Test Method Units Value 
Tensile 
Strength 

ISO 527 MPa 97 
 

Flexural 
Strength 
 

ISO 178 MPa 170 

Flexural 
Modulus 
 

ISO 178 GPa 4.1 

 
3.1 CYTOTOXICITY TESTING 

      PEEK-OPTIMA LT1 and LT2 test specimens were extracted 
(light protected) with dimethylsulfoxide (DMSO) in complete 
cell culture medium (DMEMFBS) for 7 days at 37ºC. A surface 
area to volume ratio of 9cm2/ml 1.5% DMSO in DMEM-FBS 
was used. 
      Control samples were prepared (7.5% v/v DMSO positive 
control and 1.5% DMSO in DMEM-FBS incubated at 37ºC for 
7days negative control). Suspensions of L 929 mouse cells were 
then added to controls and different concentrations of extract and 
these were incubated for 72hrs at 37ºC. The protein content of 
each sample was measured using a colorimetric assay method. 
There was found to be no inhibition of L-929 cell proliferation. 
The results from this study indicate that there is no release of 
substances in cyotoxic concentrations from either sterilised or 
nonsterilised PEEK-OPTIMA and this is true for all of the 
sterilisation methods used. 
      Biostability has been investigated using similarly prepared 
specimens, sterilised with gamma radiation, co-incubated on a 
confluent L929 monolayer cell culture for 11 weeks before 
testing and afterwards examined for the release of cytotoxic 
substance in L-929 culture as described. Worst case conditions 
compared to actual standard requirements were used to 
characterise the material solubility and to ensure high sensitivity 
detection of toxic leachable substances on a cellular level. 
(Maximum dose 75,9kGy, 7 days extraction time, high surface 
area to volume ratio and organic solvent was added to extraction 
medium). No release of substances in cytotoxic concentrations 
was observed, confirming the stability of this material. 
Implantation tests to demonstrate long-term biostability with pre-
aged PEEK-OPTIMA LT test specimens are ongoing. Interim 3-
month implantation results indicate that the biological response is 
similar to implant grade UHMWPE. 
      Further biological effects, which depend on design, surface 
properties, material/tissue, and material/material interactions are 
not covered by this assessment and shall be evaluated by the 
manufacturer of the final device based on clinical application. 
 
3.2 CHEMICAL ANALYSIS 
      The results of our chemical analysis, undertaken by a leading 
independent testing laboratory, confirm the inert properties of 
PEEK-OPTIMA™ LT. We can show using simulated-use 
extraction in ethanol-water 1:20 at 40ºC for 72hrs that the daily 
dose of leachable ingredients and leachable substances is below 
0.1g/g (detection limit of the analytical equipment used). An 
analysis of the total amount of potentially leachable substances, 
measured using gas chromatography of an organic solvent 
extract, obtained at high temperature, indicates there is no 
evidence that any harmful ingredients are contained in PEEK 
which may be released during lifetime exposure. 
      Sterilisation has no impact on the material solubility and the 
EtO residues are within the limits specified in ISO 10993-7, even 
following 3 times repeated sterilisation. 
      Victrex plc holds at the Food and Drug Administration 
(FDA) Drug and Device master-files (DMF) solely for PEEK 
polymer. These data are in addition to USP VI and toxicity 
reports of substances used in the manufacture contained in the 
drug and device masterfiles. Device manufacturers may consult 
the FDA with permission from Victrex plc to get access to these 
data. 
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MEDICAL APPLICATIONS 
1. PEEK POTENTIAL 
2. SPINE CAGE 
3. BONE SCREWS AND PINS 
4. HIP IMPLANTS 
5. INTRACARDIAC PUMPS FOR MINIMAL 

INVASIVE SURGERY 
 

IV. CONCLUSION 
      PEEK is biocompatible, chemically and physically stable, 
radiolucent and exhibits a similar elastic modulus to normal 
human bone, making it an attractive orthopedic implant material. 
However, PEEK is biologically inert, preventing good bonding 
with surrounding bone tissue when it is implanted in vivo. 
Surface modification and composite preparation are two main 
strategies to improve the bioactivity of PEEK. For surface 
modification, including surface chemical treatment, physical 
treatment, and surface coating, the stability of the modified 
surface will be the key issue requiring further investigation. For 
the preparation of bioactive PEEK composites, the main 
challenge is to keep the excellent mechanical properties of PEEK 
when impregnating bioactive materials. The development of 
PEEK composites containing nano-sized bioactive materials may 
provide an effective way to obtain both mechanical and 
biological benefits. 
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    Abstract - This paper is intended to propose a service for pre-
paid users to enhance their GPRS data package renew 
experience. This service will introduce a platform where user can 
save specified amount of GRPS data predefined by user itself. 
User can re-use the saved GPRS data whenever they require but 
in specified limit of time. Time limit will depend on GSM 
operator. 
 
   Index Terms- GSM, Operator, GRPS data and SMS. 

I. INTRODUCTION 

21century is awarded with online connectivity which 

depends 99% on use and access of internet services. Connecting 
to people could be another term. Online connectivity has various 
different mediums (Facebook, Gmail or Business related work 
etc). Certainly, online connectivity requires availability of GPRS 
data all the time in user account.  
 
GSM users can be broadly differentiated into 2 categories: 
 

1. Postpaid plan users 
2. Prepaid plan users 

 
     Today online connectivity from user point of view is suffering 
from one big problem i.e. all the time availability of GPRS data 
in user account. 
 
What if GRPS data has exhausted and it is very urgent to access 
the internet? 

GPRS 
Services

Renew of 
Service

GPRS 
DATA

OP
ER
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6 7
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Fig. 1: GPRS data service to user. 

 
      Although there are options available for easily renewing the 
data package but somehow all options are dependent on third 
party. Current available services for prepaid GSM users are: 

 
1. Recharge GPRS data via web/android application accessing 

web. 
2. Recharge the GPRS data through vendor shops. 

 
     Some android applications or smart phones are available that 
inform user about usage of GPRS data. Still they can only raise a 
flag when user’s GRPS data is about to exhaust. It certainly does 
not solve the actual problem for prepaid user i.e. “Renew of 
GRPS data without web or vendor shop access”. 
 
Current available solutions are suffering from major two 
limitations: 
 

1. User dependency on other sources 
2. Time consuming 

II. PROPOSED SOLUTION 

    GPRS Service: General packet radio service (GPRS) is a 
packet oriented mobile data service on the 2G and 3G cellular 
communication. Current pre-paid users are dependent either on 
kiosk or internet access to renew their GPRS data package on 
expiry. 
        
    Research elaboration for the proposed solution: A service 
will be provided by GSM operators to their prepaid plan users. 
This service will allow users to save a specific amount of GPRS 
data reserved for future use. The concept is somehow related to 
Bank’s saving account where money is saved for future use. 
 
     Prepaid plan users can reuse their previously saved GPRS 
data once GPRS data in their account is expired and further 
usage is needed. 
 
     The framework of proposed service will require a server side 
application component performing following tasks: 
 

1. Manage the account for users availing this service. 
2. Once user raise a request for recharge of GRPS data the 

server application will prompt user to enter the amount of 
data to be reserved for future use. 

3. Once user accepts the server response and inputs the 
amount to be reserved; application will deduct the 
requested size from total GPRS data size. 

4. Rest amount of GPRS data will be credited to user account 
for current use. This information will be transparently 
shared with user. 

5. A specific time band will be allocated to user for availing 
the reserved GPRS data back. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 301

www.ijsrp.org



 
6. Application will keep sending information to the user about 

the expiration of this reserved data. 
7. Application will hold the authority to expire the reserved 

GPRS data in case user does not avail GPRS data in given 
time duration. 

III. WORK FLOW OF SERVICE 
Proposed service will work in three phases: 
 
     Phase 1: User acceptance: In this phase prepaid user accept 
the service request from operator and reserve a specific amount 
of GPRS data. 
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     Phase 2: Claiming reserved GPRS data: In this phase user 
will send request operator, to avail the reserved GPRS data.  
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    Phase 3: Sending reminders: In this phase user is informed 
about,  

1. Request to claim reserved GPRS data before expiration 
2. Expiration notification of reserved GPRS data; In case not 

used in specified time duration 
 

 
GSM operators can define terms and conditions on 
claim/expiration of reserved GPRS data as per their policy and 
plans. 

IV. BENEFITS TO USERS & OPERATORS 
     This service will surely benefit GSM operators and prepaid 
plan mutually, in different ways. 

Following are the identified benefits to users: 
 

1. Control on net usage. 
2. Availability of GRPS data in emergency case. 
3.  Fast and easy way to enable the service. 
4.  No dependency. On other sources 
5. This service can help user in critical time also. At some 

point of time users GPRS data has exhausted and for user it 
is very urgent to access the mail but user in such a 
geographical area where it is very hard to reach any kiosk 
and internet access is not possible. 

6. Refilling the GPRS data seems impossible but by using this 
service user will claim the operator (via SMS) for reserved 
GPRS data. Server will receive the request and what so 
ever amount of data were saved earlier by user will be 
credited to account instantly.  

7. By using this service user will get GPRS data in very short 
duration of time. 

Following are identified benefits for the Operators with the 
implementation of this proposal: 

 
1. A revenue garneting service for GSM operators. A specific 

amount of service charge will be deducted as a fee for 
providing this service to users. 

2. If service is not used by user in specified time limit then it 
will be expired. Cost was charged for full GPRS data but 
consumption was less which makes more profit. 

3. More customer satisfaction achieved. 
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Abstract- Stock market development has a paramount 
importance in an economy. Although most of the growing 
economies are endowed with growing stock markets, due to 
prevailed unfavorable econo-political condition in Sri Lanka, 
Colombo Stock Exchange (CSE) remained underdeveloped 
during the pre-war period. However, due to considerable 
economic growth and peaceful political environment, CSE 
reported a robust growth in the post-war period. Nevertheless, 
despite the impressive economic environment emerged, the stock 
market growth was not sustained after 2012. Therefore, the 
constraints for stock market development remain unclear. Thus, 
this study examined the impact of macroeconomic factors on 
stock market development in Sri Lanka using descriptive 
statistics and multiple regression analysis over the monthly data 
between 2002 and 2014. Stock market turnover was used as the 
proxy of stock market development whereas inflation volatility, 
deposit interest rate, lending interest rate, exchange rate volatility 
and gross domestic production were used as the key 
macroeconomic factors. 
       The results suggest that all macroeconomic factors influence 
the stock market development. More precisely, volatile inflation 
rate and exchange rate together with higher deposit rate have 
curtailed the stock market development in Sri Lanka. Moreover, 
positive optimism created by the economic growth and the stock 
market performance during the previous periods tend to enhance 
stock market performance.  
       Accordingly, to develop CSE, policy makers can implement 
policies to stabilize macroeconomic environment and attract 
more local and foreign investors to CSE. As this study used only 
macroeconomic factors, future researchers may conduct further 
studies to identify other factors like institutional factors, industry 
specific factors, country specific factors etc. that can be affected 
to stock market development.  
 
Index Terms- Macroeconomic factors, stock market turnover, Sri 
Lanka 
 

I. INTRODUCTION 
ontribution of financial system for maintaining the 
competitiveness of an economy is immense. Financial 

system of an economy includes banks, stock markets, pension 
and mutual funds, insurers, central bank, as well as regulatory 
and supervisory authorities. The financial system contributes to 
economic development through allocating capital, reducing 
information and transactions costs, and increasing savings and 
productivity (Aghion, Bacchetta, & Banerjee, 2000). However, 
weak financial systems disrupt financial intermediation. 

Moreover, it undermine the effectiveness of monetary policy, 
exacerbate economic downturns, trigger capital flight and 
exchange rate pressures, and create large fiscal costs related to 
rescuing troubled financial institutions (Ahmad & Malik, 2009). 
Therefore, well-functioning financial systems are essential for 
both domestic and international economic and financial stability 
as it provides the basis for a healthy economic growth.  
Stock market is one of the important components in a financial 
system. Financial intermediation, risk diversification, 
information gaining and capital market discipline are the key 
benefits associated with a stock market (Mun, Siong, & Thing, 
2008). Therefore, stock market development plays an important 
role in predicting future economic growth. In contrast, 
underdeveloped stock markets affect economies negatively 
through increasing investment risks, financial structure problems 
and asymmetric information problems (Demirgüç-Kunt & 
Levine, 1996).  
      In emerging markets, stock markets are still in transitioning 
phase in terms of expansion and level of sophistication. 
Accordingly, around 40 stock markets including Colombo Stock 
Exchange (CSE) have been identified as emerging stock markets 
(Chowdhury, Sharmin, & Rahman, 2014). Rapid economic 
development and high return of these countries creates 
opportunities for investors to be competitive in the global market 
and attract investors (Henry & Kannan, 2008). However, 
emerging markets are generally characterized with economic and 
political turbulences, exchange rate fluctuations, high transaction 
costs and poor information infrastructure (Peavy & Brock, 1994). 
These characteristics create additional risks for investors. For 
example, returns generated from stock appreciation can turn into 
a loss due to unfavorable exchange rates. Thus, these risks are 
not favorable to attract foreign investors. 
      Macroeconomic factors like inflation, industrial production, 
exchange rate, money supply, unemployment, risk premium, and 
rate of interest etc. have large influences on stock market 
operations (Büyükşalvarcı, 2010; Erdogan & Ozlale, 2005). This 
is mainly because economic forces affect the discount rates, the 
ability of firms to generate cash flows and future dividend 
payments. Theoretical models such as Capital Asset Pricing 
Model (CAPM) introduced by Sharpe (1964) and Arbitrage 
Pricing Theory (APT) introduced by Ross (1976) suggest that an 
understanding of the macroeconomic context is essential for 
investors and policy makers in making effective investment 
decisions.    
      Stock market capitalization as a share of GDP is one of the 
most commonly used measures of stock market development in 
cross-country comparisons. When compared to other Asian 
region countries, market capitalization of CSE is still only a 30 
percent of the GDP while market capitalization relative to GDP 

C 
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in India, Thailand, Philippines, Malaysia and Singapore are 53 
percent, 77 percent, 87 percent, 160 percent and 250 percent 
respectively. Thus, CSE is not exploiting the full potential of the 
stock market to support economic development. In other words, 
still there are huge numbers of potential investors which has not 
yet been attracted by the CSE. 
      Compared with the developed economies, most emerging 
economies do not have a well-functioning stock markets 
(Feldman & Kumar, 1995). Recent studies have identified high 
transaction cost, high return volatility, poor information structure 
etc. as major efficiency issues in emerging stock markets (Adjasi 
& Biekpe, 2006; Kuwornu, 2012). In most emerging stock 
markets, only a few stocks account for a considerable part of the 
total market capitalization (Patel & Sarkar, 1998). Because of 
these actively traded shares, serious informational and disclosure 
deficiencies occur for other stocks. Further, there are weaknesses 
in the transparency of transactions on these markets (Henry & 
Kannan, 2008). Further, firms in emerging stock markets do not 
have a long enough track record to form a reputation (Yartey, 
2008). Moreover, share prices in emerging markets are 
considerably more volatile than in developed markets (El-Erian 
& Kumar, 1995). Thus, it is unclear whether emerging markets 
respond similarly to macroeconomic environment like developed 
markets. 
      Being an emerging stock market in the world, CSE has 
gained considerable attention of investors, policy makers and 
academics. This is mainly due to the post-war development of 
the CSE. Economic environment in Sri Lanka has changed 
considerably due to the war. However, the Sri Lankan stock 
market returned back to its pre-war stagnant status within a short 
period of time. Thus, it is unclear how Sri Lankan stock market 
responds to economic environment during pre-war and post-war 
periods. Moreover, it is quite puzzling why a country with a 
substantial economic growth endows such a stagnant stock 
market. Therefore, an enormous challenge is vested in the policy 
makers in developing strategies aimed at financial deepening in 
Sri Lanka. This provides an important rationale for investigating 
the impact of macroeconomic factors on the stock market 
development in the Sri Lanka. 
      Therefore, this study addresses do macroeconomic factors 
affect stock market development? Macroeconomic factors in this 
context refer to factors like interest rate, inflation, exchange rate, 
gross domestic production. 
To this end, this study aims to, 

1) assess the status of macroeconomic context in Sri 
Lanka. 

2) assess the stock market performance in Sri Lanka. 
3) investigate the impact of macroeconomic factors on 

stock market development in Sri Lanka. 
 

II. THERORATICAL BACKGROUND 
      Recent evidence suggests that stock market development 
contributes positively to the economic development in a number 
of ways like capital formation, risk diversifications, savings 
mobilization, liquidity creation and corporate governance (Filer, 
Hanousek, & Campos, 2000; N'Zué, 2006). Further, stock 
markets reduce the financing constraints of investors by creating 
an alternative to bank financing (Adjasi & Biekpe, 2006). 

However, stock markets in developing countries posses’ number 
of weaknesses compared to stock markets in developed 
countries.  
      Importance of macroeconomic conditions for stock market 
operations is well documented in the literature. For example, 
Ahmed (2008) revealed the existence of long-run relationship 
between the stock market indices and the macroeconomic 
variables such as industrial production, exports, foreign direct 
investment, money supply, exchange rate and interest rate. 
Wongbangpo and Sharma (2002) found that, in the long-run, 
stock price indexes are positively related to macroeconomic 
variables. Further, stock prices regularly respond to the variations 
of macroeconomic factors. Moreover, Nasseh and Strauss (2000) 
found that the major stock markets under investigation are highly 
influenced by both domestic as well as international 
macroeconomic activities such as industrial production, business 
surveys on manufacturing activities, short and long-term interest 
rates as well as foreign stock prices and production. Thus, the 
knowledge on the relationship between macroeconomic factors 
and stock market operations provide opportunity to earn superior 
returns by selecting specific stocks as information becomes 
available on certain macroeconomic variables. Moreover, 
manipulations of macroeconomic variables influence the 
economic growth through depressing certain economic sectors 
(Raju & Khanapuri, 2009). 
      Although changes in macroeconomic factors could predict 
the stock market variation, no agreement regarding the signs and 
the direction of causality can be seen. For example, Naceur, 
Ghazouani, and Omran (2007) found that macroeconomic 
instability has a negative and significant relationship with stock 
market development. Boyd, Levine, and Smith (2001) found a 
nonlinear relationship between macroeconomic factors and stock 
market development. Garcia and Liu (1999) were found 
insignificant effect of macroeconomic instability on stock market 
development. Further, macroeconomic variables have differing 
effects on different sectors of the stock market. For example, 
macroeconomic variables cause an increase in retail and mining 
sector indices although negatively affected on all share and 
financial indices (Hancocks, 2010).  
      Stock market development signals the future trend of the 
economy. Further, it works as an indicator of the overall health 
of the economy. Stock market development can be assessed by 
using the stock market integration, size, liquidity, volatility etc. 
(Caporale, Howells, & Soliman, 2004; Naceur et al., 2007). 
However, existence of different stock market characteristics in 
different countries creates a challenge in measuring stock market 
development. While developed countries such as Australia, 
Canada, Japan, US, UK etc. have well established stock markets, 
developing countries such as Sri Lanka, Thailand, Pakistan etc. 
have relatively less developed stock markets. These stock 
markets are different in terms of transparency and liquidity, legal 
and regulatory framework, quality of business education, 
availability of investment securities and existence of 
sophisticated technologies to deal with stock markets 
(Aurangzeb, 2012). Stock market turnover is commonly used 
proxy for stock market development in terms of liquidity. The 
turnover measures the ratio of the value of total stocks traded to 
market capitalization. Many analysts use the stock market 
turnover as a measure of transactions costs (Charkravarty, 2005; 
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Yartey, 2008). Higher turnover ratios indicate higher efficiency 
(Cherif & Gazdar, 2010). 
      Consumer price indices are widely used to measure inflation 
(Al-Khazali & Pyun, 2004; Quayes & Jamal, 2008). High 
variability of inflation over the time indicates an uncertainty of 
the future price levels. Moreover, inflation volatility can impede 
economic growth even if inflation on average remains unchanged 
(Rother, 2004). The Colombo Consumers’ Price Index (CCPI) is 
widely used to measure inflation in Sri Lanka (Gunasekarage, 
Pisedtasalasai, & Power, 2004; Menike, 2006).  
      The interest rate is the percent charged, or paid, for the use of 
money. The interest rates that banks charge make loans more 
expensive. Numerous studies have investigated the relationship 
between stock market behavior and interest rates (Chutang & 
Kumara, 2008; Czaja, Scholz, & Wilkens, 2009). Lending and 
deposit interest rates of commercial banks are good indicators of 
the efficiency of the financial system as it usually refers to rates 
offered to customers for savings deposits and meets the short and 
medium term financing needs of the investors .  
      The relationship between exchange rate and stock market 
development is also well researched (Abdalla & Murinde, 1997; 
Aydemir & Demirhan, 2009). Changes in the exchange rates 
affect firm’s foreign operations and overall profits and 
consequently its stock price. Understanding the relationship 
between stock market behavior and exchange rate is necessary 
for three main reasons. First, it affects decisions about monetary 
and fiscal policy. Second, the link between the two markets is 
used to predict the path of the exchange rate which benefits 
multinational corporations in managing their exposure to foreign 
contracts and exchange rate risk associated with their earnings. 
Third, currency is more often being included as an asset in 
investment funds’ portfolios, knowledge on the currency rates 
and other assets in a portfolio is vital for the performance of the 
fund. Therefore, fluctuations in exchange rate should have an 
impact on equity investment decisions of foreign investors.  
      Numbers of empirical studies have observed a relationship 
between gross domestic production and stock market 
development. For example, Chen, Roll, and Ross (1986) identify 
gross domestic production as a vital risk factor in determining 
stock returns, while Cutler, Poterba, and Summers (1998) find 
that stock returns correlate positively with the growth of the 
gross domestic production. Besides, Errunza and Hogan (1998), 
conclude that the volatility of gross domestic production has a 
negative impact on the stock market development.  
Therefore, it is evident that stock market operations depend on 
macroeconomic factors such as inflation, exchange rate, market 
rate of interest, GDP etc. (Adam & Tweneboah, 2008; Er & 
Vuran, 2012). Moreover, results revealed that the relationship 
between stock returns and macroeconomic variables were mainly 
due to the relative size of the respective stock market and their 
integration with world markets (Raju & Khanapuri, 2009). 
 
 

III. METHODOLOGY 
      Five macroeconomic variables namely inflation, deposit 
interest rate, lending interest rate, exchange rate volatility and 
GDP were taken as indicators of economic environment. 
Monthly volatility of CCPI was computed by moving three 

months average inflation over a time window of 13 years and 
used as a proxy for the inflation. Further, natural logarithm of 
both weighted average deposit rate (WADR) and weighted 
average lending rate (WALR) were used to represent interest rate 
and data were collected from CBSL reports. Exchange rate 
volatility was computed by moving three months average 
exchange rate over a time window of 13 years using the data 
collected from the central bank. Moreover, in this study GDP 
was used as a proxy for economic growth. However, since 
monthly data on GDP was not available quarterly data was 
interpolated to get monthly GDP. Data were collected from 
publications of department of census and statistics.  Stock market 
development was used as the dependent variable of this study 
and stock market turnover were used as measure of stock market 
development. Accordingly, stock market turnover indicates the 
trading volume of the stock market relative to its size. Data were 
collected from the CSE data library (2014). 
Recent trends of macroeconomic factors and CSE were analyzed 
using descriptive statistics and exploratory data analysis 
techniques. Further, the regression model illustrated in equation 
one was used to investigate the impact of macroeconomic factors 
on development of CSE.  
 
ln(SMP)= α + β1 (IFV) + β2 ln(DR) + β3 ln(LR) + β4 ln(GDP) + 
β5 (ERV) + β6 lag(ln SMP) + ε ………………….(1)  
 
      Where, α denotes the constant and β1 to β6 denotes 
coefficients to be estimated while IFV, DR, LR, GDP and ERV 
denote inflation volatility, deposit rate, lending rate, gross 
domestic production and  exchange rate volatility respectively. 
Further, SMP is a vector of stock market performance indicator 
covering stock market turnover (SMT) and ε denotes the error 
term. Further, in this study lag values SMP were used to capture 
the time series effect. The data used for the regression model 
covers the 13 year period from 2002 to 2014. 
      The data were screened for missing values and violation of 
assumptions prior to regression analysis. To have unbiased and 
consistent regression results, normality was tested via normal P-P 
plots. Variance inflation factor (VIF) and Durbin Watson (DW) 
test was used to detect autocorrelation. Finally, homoscedasticity 
of the residuals was visually analyzed by using a scatter-plot of 
predicated values vs. residuals. 
 

IV. RESULTS AND DISCUSSION 
      Recent Trends in Macroeconomic Factors during 2002-
2014 
      During the war period there was a relatively high inflation in 
Sri Lanka. Further, inflation had increased up to 25 percent in the 
first half of the 2009 and this has been sharply reduced after the 
war. Moreover, higher levels of fluctuations in the inflation rate 
can be observed during the war period than the post-war period. 
Further, as shown in table 1, in the sample period, inflation 
volatility records a minimum of -7.40 and a peak of 1.50. 
Further, the average inflation volatility -0.99 and as indicated by 
standard deviation (SD) there is a high volatility in the general 
price level during the 2002-2014. Thus, unstable general price 
level can be observed in the country as a whole. 
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Table.1: Descriptive Statistics of Macroeconomic Factors 

 
 Min Max Mean SD 
Inflation Volatility (INV) -7.40 1.50 -0.99 1.45 
Lending Rate (LR) 8.94 20.79 12.79 3.18 
Deposit Rate (DR) 4.84 11.74 7.96 2.08 
Exchange Rate Volatility (ERV) 0.06 7.27 1.28 1.29 
Gross Domestic Production (GDP) 365.00 846.00 582.00 127.00 

 
      According to the table 1, the average lending rate is 12.79 
during the sample period. During the war period, higher 
fluctuations in both the deposit and lending interest rates were 
observed. Further, a considerable decline in both the deposit and 
lending rates was reported during the ceasefire period. 
Remarkably, during the period from 2006-2009, both interest 
rates were showing an increasing trend with a momentous 
increase especially in the lending rate and a significant decline in 
both interest rates just after the war. In the year 2012 again 
interest rates were increased considerably. However, after 2013 
both interest rates were declined. Thus, these may have been 
resulted from an unstable interest rate policy in the country. 
      As depicted in table 1, exchange rate volatility reported an 
average of 1.28. The standard deviation of 1.29 shows high 
exchange rate volatility during the sample period. Continuous 
devaluations in the LKR can be observed while, during 2009-
2011, LKR has been significantly appreciated. In the year 2012, 
government changed its exchange rate policy and as a result there 
was a significant deprecation in the LKR and however, there is a 
more stabilization in the exchange rate in the country after 2012. 
As illustrated in table 1, the average GDP is LKR 582 billion 
during the sample period. The standard deviation of 127 indicates 
stability of the variable during sample period. During the war 
period GDP growth rate was around 5 percent and after the war it 
had reached to a level around 7 percent. However, higher 
fluctuations in the GDP growth rate can be observed in the 
country as a whole.   
 
Performance of Colombo Stock Exchange 
      Inception of share trading under the Colombo Share Brokers 
Association in 1896 can be identified as the origin of the stock 
market activities in Sri Lanka. The establishment of a formal 
stock exchange in 1985 and the incorporation of the Colombo 
Stock Exchange marked a milestone in the history of share 
trading in Sri Lanka. The CSE is a company limited by 
guarantee, and was established under the Companies Act No. 17 
of 1982. At present, 289 companies representing 20 business 
sectors have been listed in CSE. Transactions of the CSE are 
conducted with a completely automated system which was 
introduced in 1997.  
      After the war against terror in May 2009, CSE has grown at a 
considerable rate. However, development in CSE was not 
sustained. For an example, the ASPI increased from 500 points in 
2002 to 2500 points in mid 2005 and declined to 2000 points in 
2006. A remarkable boom in ASPI can be observed after May 
2009. ASPI reached to 7800 points, the highest ASPI in CSE 
history, in February 2011. In May 2012, ASPI declined to 4800 
points. Further, market capitalization as a percentage of GDP 
was barely 5 percent in 2002 and was around 25 percent by the 

end of 2009. Market capitalization as a percentage of GDP 
surpassed 100 percent in February 2011. Nevertheless, market 
capitalization came down again to 25 -30 percent level in 2013. 
This downturn in MCR is parallel to the behavior of ASPI which 
was coming down from 7800 points to below 5000 points during 
this period. The average market capitalization of CSE is only 30 
percent of the GDP. The regional average is over 160 percent 
whereas the world average is over 70 percent. This clearly shows 
that as an undervalued market, CSE is not exploiting the full 
potential of the stock market to support the financing needs of 
the corporate sector. 
      Stock market turnover has increased from 11 percent in 2002 
to 28 percent in 2005 and in early 2009 it had declined almost to 
18 percent. In 2010, again SMT reached to 38 percent, showing 
more investors engaged in trading in the market during that 
period. For example, there were 702,838 Central Depositary 
Accounts and 64,792 active investors in the CSE by the year 
2012. However, in 2014 stock market turnover reports only a 9 
percent showing a dramatic decline and inefficiency in CSE 
activities. During the period of 2002 and 2005, 25-35 percent 
foreign trades took place. Interestingly, the sudden increase of 
nearly 87 percent in foreign trades took place in April 2008 had 
declined dramatically to a level of 18 percent in the following 
month. Nevertheless, still foreign trade turnover contributes only 
a level of 30 percent to the stock market turnover in CSE. Thus, 
overall domestic and foreign stock turnover shows a low 
liquidity in the CSE which could turn out due to market 
inefficiencies. 
      According to the stock market development indicators; 
namely ASPI, stock market capitalization and stock market 
turnover, before 2009 CSE remained as an underdeveloped stock 
market. During 2002-2009 only 36 companies and 151,945 CDS 
accounts were newly listed in the CSE. Further, only 101,602 
local individual investors were registered for new securities 
accounts during that period.  Moreover, during 2002- 2009 total 
stock market turnover was only LKR 741 billion and total 
domestic and foreign turnover was LKR 506 billion and LKR 
234 billion respectively. More precisely, after 2009, CSE 
reported a considerable growth. For example, during 2009-2013, 
60 companies and 232,687 CDS accounts were newly listed in 
the CSE. Moreover, 179,066 local individuals were registered for 
new securities accounts during that period. As a result of that, 
market capitalization of CSE was increased in a considerable 
manner. Further, during 2009 - 2011 very sharp increase was 
recorded in the stock market turnover. During 2009-2013, LKR 
1240 billion domestic stock turnover and LKR 290 billion 
foreign stock turnover in the CSE was reported. However, from 
the year 2012 it seems a considerable drop in the CSE 
development. For example, annual turnover of CSE and market 
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capitalization ratio were considerably dropped in 2012, 2013 and 
2014. 
Relationship between Macroeconomic Factors and Stock 
Market Turnover 
      Normality of the data was assessed by using a P-P Plot and 
the close concentration of data points to the line provides the 
evidence of meeting the normality assumption satisfactorily. 
Constant distribution of variance (Homoscedasticity) was 
checked by using the scatter plot of residuals drawn against 
predicted values. The pattern-less or directionless distribution of 
residuals confirms that data are distributed with a constant 
variance depicting the homoscedasticity condition and hence, the 
second assumption is also met by the data. The Durbin-Watson 
statistic of 1.945 proves that the model is free from serious 
autocorrelation. Multicolinearity effect was tested with Variance 

Inflation Factor (VIF). Accordingly, there is no serious 
multicolinearity effect in data.  
      The regression equation with the Stock market turnover was 
significant, (R2 = .976, F (7, 131) = 751.47, p < .001). This 
suggests that 97 percent of the variation of SMT can be 
explained by the explanatory variables.  
      Inflation volatility significantly predicts SMT (β = -.059, p < 
.001). Every one unit increase in IFV, ceteris paribus, result in 
0.059 percent decrease in SMT. When there is a highly 
fluctuating inflation, a considerable impact could be created on 
the purchasing power of the domestic investors. Thus, this might 
be a reason for the negative impact of IFV on SMT identified 
above. However, this negative but low level of influence of IFV 
on SMT reveal that investments in the market are regarded as a 
good hedge against inflation in Sri Lanka. 
 

 
Table 2: Coefficients of regression analysis with SMT 

 
     B   Std. Error   t         Sig. 

 

(Constant) -31.695 1.365 -23.223 .000*** 

Inflation Volatility (IFV) -.059 .010 -6.169 .000*** 

Log Lending Rate (LR) .671 .124 5.412 .000*** 

Log Deposit Rate (DR) -.827 .123 -6.724 .000*** 

Exchange Rate Volatility (ERV) -.040 .011 -3.527 .001*** 

Log Gross Domestic Production (GDP) 3.848 .134 28.710 .000*** 

Lags(Log Stock Turnover) (lnSMT) .144 .024 5.974 .000*** 

Note: dependent variable is Stock Market Turnover (SMT) 
The symbol (***) indicates the statistical significance at 99 level. 
R2 = .976, DW = 1.945 
 
      LR significantly predicts SMT (β = .671, p < .001). Every 
one percent increase in LR, ceteris paribus, results in 0.671 
percent increase in SMT when other variables are assumed 
constant. However, these results contradict with most of the 
previous studies (Ali, Rehman, Yilmaz, Khan, & Afzal, 2010; 
Chutang & Kumara, 2008) as lending rates charged by the banks 
have negative impact on stock market development. However, 
the results of this study are compatible with the results of 
Mukherjee and Naka (1995) and (Ologunde and Elumilade 
(2006))confirming a positive relationship between short-term 
interest rate and stock market development. Hence, it can be 
assumed that short-term lending interest rate risk exposure has 
declined in Sri Lankan capital market. This may be due to the 
increased availability of improved tools for managing interest 
rate risk.   
      Results indicate a statistically significant negative coefficient 
(β = -.827, p < .001) for DR. This demonstrates that when DR 
increases by one percent, ceteris paribus, the SMT decreases by 
0.827 percent. Thus, whenever the deposit interest rate in the 
economy increases, a negative trend in the stock market turnover 
can be observed, as a result of the opportunity given by the 
deposit interest rates to the investors so as to move their 
investment from stock market to bank deposits and maximize 
their return.  
      In this study ERV significantly predicted SMT (β = -.04, p = 
.001). Every one percent increase in ERV, ceteris paribus, results 
in 0.04 percent decrease in SMT. Higher dependence on 

imported raw materials results to deteriorate corporate profits 
through exchange rate volatility. Thus, inconsistency in exchange 
rate induces investor to shift from stock market investment to 
other investments like real estate and bank deposits. Low demand 
for stocks is caused to decrease stock market turnover.  
      According to the regression results, GDP significantly 
predicted SMT (β = 3.848, p < .001). Every one percent increase 
in GDP, ceteris paribus, results in 3.848 percent increase in SMT. 
This is resulted from the pivotal role played by GDP in 
determining investors’ choice in emerging economies like Sri 
Lanka. Continuous and steady GDP growth in Sri Lanka during 
the last few years has been resulted in an increase in purchasing 
power and in turn large numbers of investors tend to invest in 
CSE. Hence, higher purchasing power might increase the stock 
market turnover at CSE.  
      Further, Lag SMT also significantly predicts SMT (β =.144, 
p < .001). Every one percent increase in previous month SMT, 
ceteris paribus, results in 0.144 percent increase in SMT. 
Continuous improvements in stock market turnover indicates the 
development of stock market. Thus, investors motivated to invest 
in stocks and as a result further improvement in SMT can be 
observed. It reveals that in short-run, previous month’s stock 
market turnover considerably influence to the investment 
decision.  
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V. CONCLUSION AND RECOMMEDATION 
      Unstable economic environment prevailed in Sri Lanka 
during the war period became comparatively stable after the war. 
For example, despite the higher levels of inflation prevailed 
during the war period, a more stable level of inflation could be 
observed after the war. Further, both deposit and lending interest 
rates were increased considerably in the pre-war phase. In post-
war phase, interest rate becomes more stable. Thus, the behavior 
of interest rate convinces the rapid development of the banking 
sector in the post-war phase. Further, continuous deprecation in 
LKR could be observed and exchange rate was stable with the 
CBSL’s exchange rate policy introduced in 2012. Moreover, the 
most influential factor behind the post-war stock market 
development is the considerable increase in domestic production. 
Stable economic environment is essential for the stock market 
development. High volatility in inflation, interest rate, exchange 
rate etc. creates inauspicious economic environment which 
makes investment decisions harder. Thus, investors seek only 
short-term profits from the stock market. This may be the major 
reason for short-term improvement in the CSE. 
      This research has three main implications. First, this study 
provides empirical evidences on the impact of macroeconomic 
factors to the stock market development in the context of CSE. 
The findings of this study are consistent with other studies as 
discussed in theoretical background. Thus, policy makers can 
develop policies to stabilize interest rate, inflation rate and 
foreign exchange rate to create investor confidence on the stock 
market. 
      Second, low stock market turnover implies the necessity of 
attracting new investors to the CSE. Thus, policy makers can 
implement policies and programmes to attract both local and 
foreign investors to the CSE. For example, conducting awareness 
programs on stock market investments, providing tax 
concessions for CSE investment income are some of them. Third, 
this study examined only the effects of macroeconomic factors to 
the stock market development. Hence, future researchers may 
conduct further studies to identify other factors like institutional 
factors, industry specific factors, country specific factors etc. that 
can be affected to stock development. 
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Abstract- Acetone extracts of plants Azadiarachta indica (neem), 
Citrullus colocynthus (Tuma), Moringa oleifera and new 
chemistry insecticides emamectin benzoate and thiamethoxam at 
a concentration of 5 %, 10 %, and 15 % were evaluated for their 
repellent and mortality effect against Cryptolestes ferrugineus. 
The results showed that maximum percent repellency (90%) was 
achieved in plant extract of Azadiarachta indica at a 
concentration of 5 % after an interval of 72 hours, while 
minimum percent repellency (3.03%) was recorded in plant 
extract Moringa oleifera after an interval of 72 hours at a 
concentration of 15%. Maximum mean mortality (78.43 %) was 
recorded in Thiamethoxam at 15% concentration after an interval 
of 72 hours and minimum mean mortality (5.08 %) was recorded 
in plant Moringa oleifera after an interval of 24 hours at 5 % 
concentration. From these results it was concluded that plant 
extracts are more effective as repellent while new chemistry 
insecticides had high toxic effects as compared to plant extracts 
against Cryptolestes ferrugineus  
 
Index Terms- Azadiarachta indica, Citrullus colocynthus, new 
chemistry insecticides, Cryptolestes ferrugineus 
 

I. INTRODUCTION 
ood security is emerging threat to world expanding 
population. Food security and food safety cannot be achieved 

without safe storage of products. There are many reasons of 
storage losses. Among these insects and pests of stored products 
are important such as Cryptolestes ferrugineus. These insects 
cause quantitative as well as qualitative losses in stored grains 
(Upadhyay and Ahmad, 2011). In Pakistan, wheat is staple food 
of people which is lost 10-15 percent during storage. These 
losses are increasing over time due to unavailability of proper 
facilities and mass household storage. Furthermore wheat cannot 
be directly treated with insecticides due to their residual effects 
because these effects are dangerous for human consumption 
(Koul, 2008). But we cannot completely escape from chemicals 
due to their abrupt killing and availability. There are two reasons 
of their residual and harmful effects, like high toxicity and no 
biodegradable properties of pesticides (Isman and Machial, 
2006). 
      To avoid these storage losses and residual effects of 
pesticides, it is need of hour to combat insects with the organic 
methods. Discovery of “Green Pesticides” brought immense 

revolution. It readily contributes in reducing insect pest 
population and on the other hand it increase food production and 
commercialization of natural products as green pesticides is a 
striking and gainful recreation. For stored grains insects, Plant 
extracts have active compounds against many insects (Kabera, 
2004). The plant extracts and their byproducts are well known 
for the organic control of many insects (Nawrot and Harmatha, 
1994; Adam et al., 1998). Among the diversity of subsidizing 
factors, insect pests are playing the vital role (Jillani, 1981). It is 
evident that plant extracts have enormous compounds that show 
antifeedant, hideous, sterilization and lethal effects in insects; 
Isman, 2006).  
      The toxicity of insecticides may be by contact or through 
fumigant action, But the toxicity of essential oils has sharpened 
since the 1980s therefore there are many appraisals which are 
dealing with the use of plant products in as pesticides against 
insect pests of stored products (Lale, 1995; Golob and Gudrups, 
1999; Weaver and Subramanyam, 2000). Now a day’s use of 
plant products as pesticides is evolving a leading role in the field 
of agriculture. It also protect environment from the lethal effects 
(Prakash and Rao, 1997). 
      United States Department of Agriculture (USDA) determines 
that the residual efficacy of currently marketed and potentially 
new chemistry insecticide like thiamethoxam. Several 
concentrations of the thiamethoxam are tested under long term 
field conditions. The results were reported to the U.S. 
Environmental Protection Agency (EPA) for registration 
purposes (Kard, 1999).  
      Emamectin benzoate show very lethal effects against salmon 
louse when it is applied to its different stages (Lees et al., 2008).  
 

II. MATERIALS AND METHODS 
A. Collection of Insects: 
      Adult insects of flat Grain Beetle, Cryptolestes ferrugineus 
were collected from godowns of Punjab Food Department and 
market located in Layyah. All these population was pooled 
together to make one sample and was kept in the laboratory for 
two month.  
 
B. Rearing of Insects: 
      The culture of Cryptolestes ferrugineus was maintained in an 
incubator on wheat flour + yeast medium at 30 °C ± 2 and 70 ± 5 
% R.H. The wheat flour was sterilized at 100 °C for half an hour. 

F 
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The mixture of wheat flour and yeast were placed in glass jars 
having a capacity of half kilogram. The adult beetles were 
released on the medium (flour + yeast) in the jars. The mouth of 
jars was covered with muslin cloth so that to avoid insect escape. 
After five days adults were separated from wheat and the grains 
containing eggs were kept again in the incubator to get another 
generation. 
 
C. Collection of plant material: 
      Fresh leaves of Azadirachta indica and Moringa oleifera 
were collected from the gardens which are located in Faisalabad 
whereas fruit of Citrullus colocynthis were used for the 
preparation of extracts. 
 
D. Preparation of plant extracts: 
      The leaves of these plant materials were dried to remove 
moisture and then ground to make powder. Plant extracts were 
prepared in acetone at 1:2 respectively and placed at rotary 
shaker for 24 hours at 220 rpm. The plant extracts were sieve out 
with the help of muslin cloth and placed in 250 ml flask for 
further use. The concentrations of 5%, 10% and 15% of each 
plant extract were prepared by further dilution with acetone at 
1:2 respectively. 
 
E. Bioassay for % Mortality: 
      The experiment was carried in 80 mm Petri dishes and 
Whatmans filter paper was used for bioassay. Different 
concentrations of plant extracts and new chemistry insecticides 
were applied on the filter paper and then the filter paper was 
allowed to get dry. Twenty adults of test specimen were released 
in the each Petri dish. Mortality rate of the adults were recorded 
three times after equal intervals of 24 h. After this time interval 
and concentration effect was checked for mortality and 
repellency. 
 
F. Repellence Tests on Filter Paper: 
      To check the repellent effect of different extracts and new 
chemistry insecticides against Cryptolestes ferrugineus was 
carried out using area preference method. The filter paper of 9 
cm diameter was cut in two equal parts. Three concentrations of 
5, 10, an15% of extract were used. 100 micro liter of each extract 
was applied to a half cut filter paper disk. The remaining part of 
filter paper was treated with acetone and was used as control. 
Filter paper was dried for 10 minutes. Both treated and untreated 
part of the filter paper was placed in Petri dish. Twenty insects 
were released in the center of each Petri dish. There were three 
replications for each treatment and the number of insects on both 
halves was counted after 24, 48 and 72 h. 
 
G. Statistical Analysis 
      After the completion of the experiment the recorded data was 
analyzed using statistical software and the corrected mortality 
was measured using Abbotts formula. 
Pt = {(Po – Pc)/100 – Pc)*100} 
Pt = corrected mortality 
Po = observed mortality 
Pc = control mortality 
 

      The data was analyzed using CRD and Tuckey’s w-honestly 
significant difference (Tuckey-HSD) test for multiple 
comparisons of the means. STATISTICA 6.1 software is used for 
the analysis of all data. 
 

III. RESULTS AND DISCUSSION 
      Repellency results showed that at higher concentrations C. 
colocynthis was most effective and caused the maximum 
repellency of 86.66% at the time interval of 72 hours, while at 
other concentrations the repellency did not show much variation. 
In case of A. indica maximum repellency was recorded in 
treatments where 5 % concentration was applied and the test 
insect was exposed for 72 hours, while in other two 
concentrations the test insect was also repelled. M. oleifera did 
not show much potential of repellence as shown in the Fig1. 
 
      Fig 1: Showing Combine effect of time interval and 
concentrations of A.indica, C.colocynthis and M.oleifera on 
Mean comparison of the data regarding mean repellence of 
Cryptolestes ferrugineus  
 

 
 
      Furthermore, it is evident that higher concentrations of C. 
colocynthis plants extracts show more potential and are helpful in 
the control of stored grain insect pests. 
                                                                        
      Fig2: Combine effect of time interval and concentrations of 
A.indica, C.colocynthis and M.oleifera on Mean comparison of 
the data regarding mean mortality of Cryptolestes ferrugineus  
.   
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      Maximum mean mortality was recorded in case of C. 
colocynthis at maximum concentration of 15% at an exposure 
period of 48 hour which shows that maximum concentration 
retains the capability of killing most of the insect pests as 
compared to other treatments followed by M. oleifera. In 
combination of treatments maximum mean mortality was 
recorded where all treatments were applied collectively after 
maximum exposure period. In case of A. indica mortality tend to 
increase by the increase of concentrations of the extracts and 
time period as well, as shown in Fig2. 
      New chemistry insecticides show much more potentials 
regarding the mortality of the concerned insect. Thiamethoxam 
shows maximum mortality of 78.43% at concentration of 15% 
and at an exposure period of 72 hours. Emamectin benzoate also 
have the potentials of mortality and as it is shown in Fig3. clearly 
depict that with the increase of concentration and time period the 
mortality also increased. The results are as like as Yoshii et al., 
2000 prove that Emamectin benzoate when applied in high 
concentrations is a very effective to various pests of agricultural 
crops. 
 
      Fig3: Showing combine effect of time interval and 
concentrations of Emamectin benzoateon and Thiamethoxam on 
Mean comparison of the data regarding mean mortality of 
Cryptolestes ferrugineus  
 

 
 
      From the above results it was concluded that acetone extract 
of plants A. indica and Citrullus colocynthis and new chemistry 
insecticides Emamectin benzoate and Thiamethoxam had an 
adverse effect on stored grain pest Cryptolestes ferrugineus and 
their effect increases with increase in concentrations. The results 
also showed that maximum repellency was achieved with plant 
extracts while maximum mortality was obtained with new 
chemistry insecticides. 
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Impact of Top Management Commitment on Quality 
Management 

Samia Javed 
 

MS in project management 
 
Abstract- The management in quality management implies that 
it’s a top management approach, not just a narrow quality control 
or quality assurance function. Some principles and practices of 
quality management may vary in firms and industries, but there 
is common agreement as to the importance of leadership by 
management in implementing quality management. Top 
management is mandatory to all strategy and action plans. So the 
objective of the paper is to empirically investigate the impact of 
top management commitment on the success of quality 
management. This study limited to ARL Company in Islamabad. 
The sample of study consists of executives and managers who 
are working under functional heads. The researcher used 
judgmental sampling in selecting the subjects. The instrument 
used in the study was a survey questionnaire. The Correlation 
analysis explained a positive moderate relationship between top 
management commitment and success of quality 
management(r=0.531, p=0.000) That is top management 
commitment of an organization is positively related to the 
success of quality management .According to the regression 
analysis, 42% of success of quality management is accounted for 
top management commitment. Top management must be visibly 
and actively engaged in the quality effort by serving on teams, 
coaching teams, and teaching seminars.  They should lead by 
demonstrating, communicating, and reinforcing the quality 
statements.   
 
Index Terms- Top management commitment, success of quality 
management 
 

I. INTRODUCTION 
he industrial revolution of the nineteenth century and the 
computing revolution of the early 1980,s and development in 

the product markets technology and legislation have led 
employers to search for new strategies and structures in quality 
management. The relationship between quality and top 
management has been well-documented. At least 9 of Deming’s 
14 principles refer to leadership and its importance to achieving 
total quality. Crosby, Juran, and other quality gurus also place a 
great deal of emphasis in their writings on leadership and its 
effects on quality. Reviewing major international quality award 
programs it is notified that leadership is the prominent feature in 
all of the world’s major quality awards. Quality management is a 
leadership approach not just a narrow quality control or quality 
assurance function. Many quality experts believe that the key to 
successful management of quality begins at the top of the 
organization. The quality management literature argues that 
because senior managers create the organizational system that 

determine how products and services are designed and produced, 
the quality improvement process must begin with leadership own 
commitment to the quality. So the quality management in any 
organization is strongly related to the top management. Thus I 
would like to do research on Attock Oil Refinery Limited on the 
issue of top management commitment on quality management, 
so that I can recognize and investigate the relationship between 
top management and quality management. 
 

II. LITERATURE REVIEW 
      For the survival of today manufacturing companies it is very 
important to exceed the customer satisfaction. Activists of 
quality management say that the goal of customer satisfaction 
can be achieved by the commitment of top management. The 
basis of this study is that the adoption of quality management as 
a competitive strategy by an organization is a strategic decision. 
The hypothesis is Top management leadership and commitments 
to total quality principles of participative management are 
positively associated with employee empowerment. The data 
were obtained from organizations that were chosen on the basis 
of their commitment to and implementation of the key elements 
of quality management. The members who are chosen are those 
who are responsible for quality management in an organization. 
Data is collected through questionnaire. Alternative hypothesis 
were supported by the results. Find the relationship between the 
top management commitment, employee empowerment and 
customer satisfaction Ugboro IO and Obeng2000. 
      Role of top management commitment in quality management 
implementation in any organization main focus is on employee 
empowerment. The objective of quality can be better achieved by 
the top management commitment. Top management commitment 
empowers their employees to achieve quality. The objective of 
the study was to check whether there is a top management 
commitment involved to reduce the degree of variance. In 
methodology Library at the University college of Borås was used 
to search for articles and journals relating to research on 
management commitment and empowerment of employees.  Two 
data bases were used Business source premier and Science direct. 
The results shows that empowerment of the employee by the 
leadership is an important aspect in quality management 
implementation. Because employees need to have authority on 
their role in order to perform better and quality management 
cannot be fully put into practice without the top management 
commitment Njie TL, Fon LT AwomoduG 2008. 

      Theory of quality leadership on the basis of value trait and 
behavior based. And also discuss the basic principle of quality 
management as continuous improvement, customer focus and 

T 
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employee participation. This article is very important which a 
strong contribution towards quality leadership literature. In today 
environment quality management has become an important 
concept which remains unaddressed in the past but without the 
quality leadership quality management implication is 
unattainable. Quality as the role of leadership remains 
unaddressed in the past researches but the theory of quality 
leadership is addressed in this article. The growing concept of 
quality management becomes very critical without the attention 
of leadership. The basic purpose of this article is to develop the 
quality leadership theory which focuses on the role of leadership 
as quality management in any organization and developed a 
frame work for the leadership which helps them to understand 
the philosophy of total quality management. The theoretical 
frame work of the quality leadership depends upon the three core 
principles which are continuous improvement, customer focus 
and participation that provides the basics for the quality 
leadership. This theoretical frame work leads towards the further 
research about quality leadership which has not been addressed 
in traditional leadership approach. This article is very important 
for the leadership and quality management because it take into 
account another role of leadership which is leader as a quality 
manager. This role has not been addressed in any other theory of 
leadership. So it is a progress towards leadership as well as 
quality management literature Lack shaman C 2006. 
      Some people say that quality is decided by the consumer and 
the other say that it is decided by the suppliers but this paper 
talks about quality from the management point of view. This 
paper institute employee empowerment, training personnel 
quality and solid basis for successful quality management. many 
people believe that to achieve quality there is a need to invest lot 
of money and time in it but this paper shows that may be this 
theory hold some truth initially but in the long run success 
leadership is most important for quality management. Basic 
purpose is to investigate the quality management issues that 
remains unaddressed and that need to be addressed before 
implementing quality. To implement quality you must 
understand the meaning of the quality. The definition of quality 
depends on who charge it. Leadership should to empower their 
employees in order to achieve quality. Leader should make 
quality management teams, provide them training and appreciate 
them. Top management should emphasize on the Japanese and 
American concept of quality management Shiramizu S and Singh A 2007.  
      Demings and Juran view of quality management emphasize 
on the leadership role in quality management 9 principles from 
his 14 quality management principles are related to the role of 
leader in quality management. Juran also give great importance 
to the role of leadership in quality management he emphasize 
that quality management directly depend upon the behavioral 
style of leadership. The leadership approach of both Juran and 
Deming differ to some extent from each other but both of them 
have the same opinion on the point that leadership has a great 
importance to implement the quality in any organization. For this 
research Full Range Model of Leadership by Bass and Avolio 
(1999) is used. That consists of a collection of transformational 
styles, transactional styles, and a non-transactional style of 
leadership Paul H, Susan LM, Catherine AR 2007. 
      Quality management as a top management approach .It is the 
duty of leadership to implement the quality. The purpose of this 

research paper was to check out Does the leadership behavior 
have an impact on the success of quality management? In 
methodology 180 executives and managers were working under 
the functional head, marketing and HR department were taken as 
a sample. Data was collected through questionnaire. Hypothesis 
of the study is that the behavior of leadership in an organization 
is positively related to the success of TQM and the alternative 
hypothesis is supported by the results and null hypothesis was 
rejected. So it is proved that the leadership in any organization 
has a strong impact on the quality management Wickramaratne R 2005.                         
      Analysis about the leadership issue faced by the developing 
countries especially in Nigeria and tried to find out the solution 
to social, political and economic problems. this article evaluate 
five factors which are more important for the quality 
management (1) leadership effectiveness, (2) leadership and 
Management commitment, (3) employee and individual 
involvement,(4) general public input, and (5) continuous 
improvement. This paper is about the impact of quality 
management on the leadership. The problem statement of the 
paper was to improve poor leadership in Nigeria. Leadership and 
management commitment are very important for the 
implementation of quality management. Involvement of each 
individual is an active process towards the improvement of 
Nigeria making. Continuous improvement is most important 
element of the quality management if the performance standards 
go up continuously quality can be achieved in a better way. 
Employee empowerment and leadership are the two most 
important elements of the quality management in an 
organizations.Oriaku N and Oriaku E 2008. 
      Quality gurus say that the basis of quality relies upon the 
organizational leadership. In 2005 a national study of 1,375 in 
US the reports discovered a nation that felt that there was a lack 
of truthfulness in leadership and that public confidence in 
business leadership was low because of public leaders. 
Leadership provides opportunity for quality in public as well as 
in business leadership. This article also gives the classic 
definition of quality leadership. Quality leader is defined by its 
traits behavior and qualities of leadership. Leadership is an 
important part of the quality management and it plays a vital role 
in quality management implementation. To implement quality 
upper management should take charge of it. it also gives the key 
distinction between a organizational leadership and a quality 
leadership which are strategic management has more importance 
in quality leadership, Visionary leadership is more important for 
quality leader because the success of quality management 
depends on employees sharing a common Idea, Empowerment 
and teamwork timely responses to customer concerns and quality 
is always related to the customer satisfaction. Promote creativity 
and innovation that is more important for quality Leonard D 2005. 
      The paper emphasize on the important of the leadership for 
the quality management in twenty first century. In twenty first 
century there is competition and continuous change in the global 
market. The survival of a company depends upon the skills of the 
leader. On a basis level the idea is that the management in a 
company should act as a leader. When a manager acts as leader 
he produces the quality products. Leader creates vision for the 
company he should communicate to his employees and 
encourage them to achieve it. If he will not do so the company 
will not be able to survive. Shewheart Deming’s fourteen points 
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and Green Leaf philosophy related to the quality management is 
also discussed in this article. In order to achieve quality the world 
should practice the quality model of Deming’s fourteen points 
and servant leader paradigm of Green Leaf Newman T 2001.                
      This research paper focused on the use of transformational 
leadership as a strategy to move health-care organizations outside 
the traditional principles and approaches by creating the core 
values of total quality management (TQM).Nurses are in better 
position to influence the use of transformational strategies in 
health care sector by the good worth of their knowledge, 
profession and number. Transformational leaders are needed to 
implement quality management. Transformational leader appeal 
their followers towards high moral values. transformational 
leader has four values i) Idealized influence ii) Inspirational 
motivation iii) Intellectual stimulation iv) Individualized 
consideration. Top management commitment in very important 
for the quality management EdD A.J.T, CNAA, FAAN 2000.  
      This research paper is about the libraries of Australian 
technology Networks those who carried out a bench marking 
project which aimed to establish best practice in quality 
assurance across member libraries. This research paper takes the 
findings of the libraries of Australian technology Networks and 
utilize them to examine the numbers of theories of leadership. 
Questionnaire was developed to get an initial picture of 
Australian technological Network libraries’ quality assurance 
processes in relation to key aspects of quality assurance 
programs. Without the support of the library leader the library 
quality assurance is doubtful. In the success of benchmarking 
project of Australian technological Network of the libraries 
librarian play a vital role. He involved the libraries staff in the 
project, made quality each team leader approach, and delegated 
the leadership to achieve the quality Tang K Levinge L 2006.   
      Background of quality management examining the authorship 
of the relevant review literature across twenty one years and the 
statistical tests based on 2512 summaries of quality management 
articles were used. The purpose of study is to conclude the 
relative role of academics and non academics in developing 
TQM and the more general quality management literature. Three 
research questions are addressed in the study. Firstly, In relation 
to the governing leadership in the literature of quality there are 
two major findings. One there are about five times as many 
articles published in nonacademic journals as in academic 
journals. The second research question concerned the time 
varying effort of the academics and non-academics in the quality 
management literature. It is found that after controlling for 
quality management and non quality management subtypes the 
publication patterns of academics and non academic are 
surprisingly parallel. The third research question when the 
quality management literature first reached a significant level is 
the hardest to resolve. Our best estimate is that the start of a 
strong and sustained quality management publication effort 
occurred HeadyRB, et al 1997.  
      Quality management in any organization is a management 
approach that integrates organization functions in better way to 
focus on customers need and achieving the organizational 
objectives. If any organization wants to achieve business 
excellence it must have to adopt the quality management 
principles. This study is about the critical success factors that are 
associated with the quality management principles. This research 

paper has identified the critical success factors that are important 
for the management of quality. These success factors have been 
examined in Abbassi, Safir, and Esfahan hotels in city of 
Esfahan. All the data is collected through questionnaire. The 
research question was what are the quality management success 
factors in the hotel industry? What are the weaknesses of each 
hotel in order to perform quality management? Is there any 
difference in three hotels in order to their performance in quality 
management? All the research questions are answered 
effectively. The quality management success factors that are 
examined in these hotels are leadership commitment, customer 
focus, policy and strategy, HR focus and employee commitment 
and involvement Shahbazipour M 2007indicates that the basic purpose 
of quality leadership is to full fill the organization mission and to 
make continuous improvement as a habit. Leadership has a 
strong impact on quality because leadership performs different 
roles in order to maintain quality in an organization. As the 
leader empowers the employees to deal with the problems and 
opportunities. They indicate that the quality leader must be i) 
visionary ii) self confident iii) value Congruence IV) adopts 
quality as a leadership philosophy Evans JR.Lindsay WM. 2005. 
 

III. METHODOLOGY 
Research Type 
      This research is based on descriptive questioning approach. 
The research is heavily relied on survey questionnaire. The focal 
sources are: surveys, observations, articles, Official websites, 
books, and Internet sites will be consulted for research 
Research Approach 
      Research approach is both quantitative and qualitative. 
      Research topic is related to the impact of top management 
commitment on success of quality management .The research 
type will be quantitative because after taking the questionnaire 
the result will be drawn out in a numerical form and will be 
presented in the form of charts and graph. The research type will 
be qualitative while it includes literature, theories and analysis of 
surveys.  
Population. 
      All employees of the ARL Company in Pakistan including 
Executives and managers will be the population. 
The sample 
      The sample of the study consists of 150 employees that 
include executives and managers who are working under 
functional heads of operations, human resources, and finance 
departments and employees. 
Sampling Technique. 
      The sampling technique will be judgmental sampling in 
selecting the subjects. The subject community will have all the 
characteristics of the type needed for in depth study of this topic. 
Instrumentation 
      The instrument will be used in the study a survey 
questionnaire that will get all the relevant information that is 
needed to achieve the research objectives.  
Independent Variables 
      Top management Commitment. 
Dependent Variables 
      Quality Management. 
Research Questions. 
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      Does there any relationship between top management 
commitment and quality management? 
 

IV. RESULTS 
Questionnaire responses and the profile of employees 
      There were 135 responses from the 150 questionnaires. It is a 
response rate of 90 %, which is at a satisfactory level.  However 
30 questionnaires were selected for this analysis.  
Reliability analysis and factor analysis 
      A reliability analysis was done to check whether each 
Questionnaire measure the variables reliably.  The Chronbach’s 
Alpha value was measured for this purpose .The results reveal 
that the questionnaires measure the variables reliably. 
 

Table 1:  Summary of reliability analysis. 
 
 Questionnaire Alpha 

Value 
Comment 

01 Top management 
commitment 

0.7647 acceptable 

02 Success of quality 
management. 

0.6832 acceptable 

 
Descriptive 
      The Standard Error of Mean (SEM) is less than 3.5% for all 
variables and the highest standard Error of mean is for top 
management commitment (2.6%).  The success of quality 
management has the highest average scores. Overall averages are 
above 03, and it implies that successfulness of all factors.   
The following table shows a summary of the descriptive. 
 

Table 2:  Summary of descriptive 
 

  Mean Standard 
Deviation 

Remarks 

 Top 
management 
commitment. 

4.08 0.343 Highest dispersion 
: Points scattered 
away from the 
mean 

 Success of 
quality 
management. 

4.15 0.248 Points scattered 
somewhat close to 
the mean. 

  
Correlation analysis 
      Scatter plots were taken to identity relationship of success of 
quality management with the top management commitment. The 
correlation between top management commitment and success of 
quality management is positive and significant at 1% significance 
level since 
 r = 0.530 and P = 0.000. 
The results of the scatter plots are commented as follows.      
 

 
 
 
 
 

Table 3: Comment on scatter plots 
 

 Variables 
Involved 

Correlation 
Co-
efficient(r). 

Comments 

 Top 
management 
commitment-
Success of 
quality 
management 

0.530 A positive 
correlation 
The points are 
much scattered 
around a straight 
line 

 
Regression between Top management commitments – success 
of quality management. 
The analysis gives the following information. 

1. R = 0.531, which means a moderate gradient 
regression line. 

2. R2 = 0.42, means 42% of the variance of 
success of quality management was accounted 
for by top management commitment. 

3. Sum of squares figures explain a larger 
proportion of unexplained variance than 
explained variance. 

4. Sag F = 0.000, which shows that a particular 
“F” value could occur by a chance of less than 
1 in 1000. 

Test of Hypothesis   
      The hypothesis states as follows 
“Top management commitment in an organization is positively 
related to the success of quality management.” 
      Correlation analysis explained a positive relationship 
between top management commitment and success of quality 
management (r = 0.531, P = 0.000).   Regression analysis also 
supports this by giving a value, (B3 = 0.236).  Hence top 
management commitment is a predictor of success of quality 
management (F = 35.189, 0.000). Hence the decision is top 
management commitment is a predictor of success of Quality 
Management. 
 

V. DISCUSSION 
      The study reveals a moderate relationship between top 
management commitment and success of quality management (r 
= 0.531, P = 0.000).  This is significant at 1% significance level.  
Hence top management commitment is reflected on success of 
quality management. The simple regression analysis describes 
that top management commitment has a positive impact on 
success of quality management with the strength of B = 0.384 (F 
= 69.423, P = 0.000).  The top management commitment gives a 
measure of success of quality management and it has a 42% 
accuracy of predicting.   
 

VI. CONCLUSION 
      As far as the role of quality management is concerned, every 
manager is responsible for quality; especially senior management 
and the CEO, however, only latter can provide the leadership 
system to achieve results. Senior management has numerous 
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responsibilities .They must practice the philosophy of 
management by wondering around. Management should get out 
of the office and visit the customers, suppliers and departments 
within the organization, so that managers can find out what is 
happening with a particular customer, supplier or project. The 
idea is to let employees think for themselves. Senior 
management’s role is no longer to make the final decision, but to 
make sure the team’s decision is aligned with the quality 
statements of the organization.  Push problem solving and 
decision making to the lowest appropriate level by delegating 
authority and responsibility. The needed resources must be 
provided to train employees in the quality management tools and 
techniques. 
      Senior managers must find time to celebrate the success of 
their organization’s quality efforts by personally participating in 
award and recognition ceremonies.  One of the duties of the 
managers is to establish or revise the reorganization and reward 
system.  Senior managers must be visibly and actively engaged 
in the quality effort by serving on teams, coaching teams, and 
teaching seminars.  They should lead by demonstrating, 
communicating, and reinforcing the quality statements.  As a rule 
of thumb, they should spend about one third of their time on 
quality Besterfield, 2003, P.32.  Another very important role is the 
communication. The objective is to create awareness of the 
importance of quality management and provide quality 
management results in an ongoing manner. The quality 
management implementation process begins with senior 
management. Leadership is essential during every phase of the 
implementation process and particularly at the start. 
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Abstract- Let G = (V,E) be a graph, where V(G) is a non-empty 
set of vertices and E(G) is a set of edges. The degree of a vertex 
u Є V(G) is the number of vertices joining to u and denoted by 
du.In this paper hyper Zagreb indices and augmented Zagreb 
indices for HAC5C6C7 [p,q] and TUC4C6C8[p,q] nanotubes are 
investigated. 
 
Index Terms- Topological index,hyper Zagreb index,augmented 
Zagreb index, HAC5C6C7[p,q] nanotube,TUC4C6C8[p,q] 
nanotube. 
 

I. INTRODUCTION 

graph is a pair G = (V,E) of a sets satisfying E ⊆ |V|2 ; thus 
the elements of E are 2-element subsets of V. A molecular 

graph is constucted by representing each atom of a molecule by a 
vertex and bonds between atoms by edges.The degree of a vertex 
v, dv(G) or dv is the number of edges incident v. A topological 
index is a map from the set chemical compounds represented by 
molecular graphs to the set of real numbers[1].Carbon nanotubes 
are cylindrical carbon molecules with novel properties which 
makes  them potentially useful in wide variety of 
applications[2].Carbon nanotubes are single sheets of graphite 
rolled into cylinders.The Wiener index ( W ) is the oldest and 
widely used topological index.It is based on the vertex distances 

of the respective molecular graph and is defined as , W(G) =  

 ,where (u,v) is any ordered pair of vertices in G 
and d(u,v) is the u-v geodesic [3,4].Zagreb indices belong among 
the oldest and most studied molecular descriptors and found 
noteworthy applications in chemistry.In literature there are many 
papers whose title contain either index or Zagreb indices, such as 
augmented general, modified, reformulated multiplicative, 
variable, Zagreb indices, Zagreb co-indices and Zagreb 
eccentricity index[5-12]. 
       The hyper Zagreb index is defined as [13], HM(G) = 

  and The augmented Zagreb index 
of a graph G is defined as  

AZI(G) =  
 
       Where E(G) is the edge set and du,dv are the degrees of 
vertices u and v in G respectively [14,15].In this study our 
notation is standard and taken from standard books of graph 
theory.In this paper hyper Zagreb indices and augmented Zagreb 
indices for HAC5C6C7[p,q] and TUC4C6C8[p,q] nanotubes are 
studied. 
 

II. RESULTS AND DISCUSSION 
2.1 hyper Zagreb index and augmented Zagreb index for 
HAC5C6C7[p,q] nanotubes 
        We use the notations in which p is the number of pentagons 
in one row,the three first rows of vertices and edges are repeated 
alternately,the number of these repetitions is denoted by q.The 
HAC5C6C7[p,q] nanotube is a C5C6C7 net and constructed by 
alternating C5,C6 and C7 giving a trivalent decoration[16].The 2-
D lattice of HAC5C6C7[p,q] with p = 4,and q = 2 is shown in 
fig.(1).From fig.(1) one can see that the number of vertices and 
edges in this case are  
 
|V(G)| = 16pq  and 
|E(G)|= 24pq – 2p. 
 
There are two subsets E1(G) and E2(G). 
 

 
The hyper Zagreb index ,  
 

HM(G) =   
 

             =  +  
 
             = (8p) 25 + 36 (24pq – 10p) 
 
             =  864 pq-160p 
 
The augmented Zagreb index, 
 

AZI(G) = )³ 
 

             =  +  
 
             = 8( 8p )+ 11.391(24pq-10p). 
 
2.2 hyper Zagreb index and augmented Zagreb index for 
TUC4C6C8[p,q] nanotubes 
        The C4C6C8 net is a trivalent decoration made by altering 
C4, C6 and C8.It can cover either a cylinder or torus.For 
TUC4C6C8[p,q] nanotube, we denote the number of squares in 
first row by p and the three first rows of vertices and edges 

A 
du,dv where uv Є E(G) total number of edges 
E1 = [2,3] 8p 
E2 = [3,3] 24pq-10p 
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repeated alternately ,the repetition  by q.The 2-D graph of lattice 
C4C6C8[3,4] is shown in fig.(2).It is seen from figure (2), 
 

 
hyper Zagreb index for TUC4C6C8[p,q], 
 

HM(G) =   
 

              =    
 
              = 16(2q+4) + 25(4p+4q-8)+36(9pq-8q—5p+4) 
 
              = 324 pq-80 p-156 q+8. 
 
and augmented Zagreb index 
 

AZI(G) =  
 

             =  +  +  
 
             = 8(2q+4) + 8( 4p+4q-8) + 11.391(9 pq-8 q-5 p+4) 
        

 
Fig.(1 ) 2-D lattice of HAC5C6C7[p,q] with p=4,q=2.                           

Fig.(2) 2-D graph of lattice TUC4C6C8[3,4] 
 

III. CONCLUSION 
        Topological indices are designed basically by transforming 
a molecular graph into a number[6].We compute a new distance 
based hyper Zagreb index and augmented Zagreb index for 
HAC5C6C7[p,q] and TUC4C6C8[p,q] nanotubes. 
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Abstract- The aim of this paper is to evaluate and establish a 
mechanism to evaluate testing tools effectively, at the moment, 
there are many complex systems are built across the platforms 
and it is very complex problem to establish one common 
criterion to evaluate the testing tools. There are lot many tools 
available in the market at the moment, each to0ls have its own 
features to test software. For this paper, test cases are first 
manually tested and then as  a part of the regression execution, 
same test cases are coded in the test scripts and being executed 
over the application under test. Automated testing is developed 
which saves time and resources, providing a good ROI. Test 
automation speeds up the testing process and minimizing time to 
market. An important contribution of this paper is the 
development of the metric suite that facilitates comparison and 
selection of  a desired testing tool for automated testing. 
 
Index Terms- Automation Testing, Software testing tools, 
evaluation of tools. 
 

I. INTRODUCTION 
oftware testing is an area of software development where 
persistence and continuous efforts are critically essential. 

Software testing is the process of verifying software quality by 
using the software with applicable test cases to determine if 
proposed software requirements are being met properly. Testing 
is a fundamental aspect of software engineering, but it is a 
practice that too often is easily forgotten in today’s fast-paced 
Web application development environment. Web applications are 
being changed both in terms of technology and functionality. 
Testing applications thoroughly and efficiently is necessary for 
deployment when wanting to retain existing customers and also 
fetch in new customers and clients. Testing is really important 
because software reliability is defined using testing and test 
effectiveness, approximately fifty percent of the software 
development budget for software projects is being spent on 
testing, and this is average in the industry. Software testing is 
expensive effort as the entire cycle needs to be carry out as 
frequently as the build is rolled out. therefore, there is a need to 
reduce testing dependency on human. Software testing is 
necessary and inevitable because errors are often introduced into 
software Inadvertently as it is designed, coded and developed. 
Software has become complex today, which means there are 
many lines of code, and as a result more cycles of testing needs 
to be done. 
 

II. METHODOLOGY 
      The research in this paper includes: 
       (1) identifying a set of tools to be evaluated 
       (2) developing a metric suite to be used to evaluate the tools 
       (3) selecting the target 
application to be tested 
       (4) manually testing the applications and recording results 
       (5) performing a feature analysis of each tool and 
aggregating an ideal feature set 
      (6) testing the target application using each selected tool and 
gathering resulting data 
       (7) interpreting results 
       (8) drawing appropriate inferences and making 
recommendations 
 
3.1 Selected Tools 
      The testing tools chosen in the comparison for stand-alone 
based testing were RFT, Ranorex, and Janova. Initially, many 
other test tools were selected but were rejected because of many 
reasons. For example, Quicktest and SilkTest were initially 
chosen but because of the cumbersome setup and initialization 
they were both rejected. 
      Also, another tool that was initially chosen but rejected was 
Panorama. This was rejected also because of the cumbersome 
installation instructions. The first tool selected is RFT, and the 
reason it was chosen is because it is the one most widely used. 
The design of this experiment uses automatic testing tools to 
gothrough end user steps in the application and compare features 
between the tools. The second tool that was evaluated was 
Janova, and the reason it was chosen was because there is no 
need to download any software or buy equipment. Since it is 
cloud based, all that is needed is an Internet connection. The 
tests, or features, are created, and they are then ready to be 
queued in the tool. By pressing the queue button, a broker, or sort 
of middleman, is notified that the feature is ready to run. The 
broker sends the feature to the next available worker in the cloud 
where it is then executed against your AUT. The test is then 
completed and filtered back down through the broker and back to 
the browser with results. The last tool that was chosen is 
Ranorex, and this was chosen mainly due to the fact that it is 
widely used with web based applications.  
 
3.2 Evaluation Metrics 
      There are many reasons why we want to compare testing 
tools. Metrics are important because it shows us a way to 
compare different tools to efficiently select appropriate tools to 
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use based on what testing needs are at the given time. The 
criteria for comparison in each tool studied are as follows: 
features, debugging help, automated progress, support for the 
testing process, usability, and requirements. 
      The first metric that will be looked at are the features in each 
tool. Each feature will be highlighted and compared among the 
different tools. Table 1 is a description of how the features metric 
will be defined in this project. The features are listed and then 
evaluated with each tool. 
 

Table 1: 
 
Definition 
 

 
 

This feature will determine 
whether or not an install is 
required to use software 
 

Install required 

This feature provided by the 
software, e.g. install required or 
cloud based 
 

Cloud Based 
 

This feature provided by the 
software, e.g. can test scripts be 
recorded with 
clicks or is programming 
knowledge required 

Knowledge of scripts 
required 

This feature provided by the 
software, e.g. some tests done 
strictly on lines of 
code 

Access to code required 

 
3.3 General Testing Approach 
      The tools will be evaluated for their support for web-based 
testing. The AUT (application under test) was manually tested 
for a given amount of time. During the stage of manual testing, 
each feature in the AUT was reviewed to confirm all features 
were working. In the testing approach, test scripts were written 
based on what the AUT was written to do. In the automatic 
testing stage, once each test script below was written, the tests 
could easily be played over and over depending on how often 
tests on AUT needed to be run. 

 
Table 2: 

 
Definition of Test Scripts 
 
 
Verify All Services Appear  This script verifies that after 

logging into application that 
under the first tab , equipment 
and services, that all current 
services appear on page 

Verify Login Works 
 

This script verifies that a user 
can successfully login. 
 

Verify Tabs Work 
 

This script verifies that after 
logging into application that 
under the statements tab the 

current statement appears 
successfully. 

Verify Statements are 
Viewable 
 

Verify if the statements are 
viewable. 

Verify Logout Works 
 

This script verifies that the 
current user can successfully 
log out. 

Verify Pay Online Works 
 

This script verifies that a 
payment online can 
successfully be made. 
 

 
3.4 Target Application 
      In the experiment the application chosen for the comparison 
is a customer web based application. This particular application 
was chosen because users need to use the site to access their 
services to which they currently subscribe to, view current billing 
statements and history, view toll calls, change account settings 
and pay their bill online 
 

III. EXPERIMENTAL RESULTS 
      For each test that was completed, the metrics were outlined 
and results found for each metric. Results were first taken by 
reviewing the first tool, RFT. 
 

Table 3: 
 

 Ranorex Rational 
Functional 
Tester 

Janova 

Install required Yes Yes No 
Cloud Based No  No Yes 
Knowledge of 
scripts required 

No No No 

Access to code 
required 

No Yes No 

List of features Yes No No 
 
      The next metric results set is for tool usability. This was 
found to be important when trying to determine which tool would 
be best to use. The ease of installation is very important if time is 
a factor. Table 4  shows the results found in looking at usability 
metric via a ranking system from 1 through 10. Table 4 shows 
the results found in looking at the usability metric. 

 
Table 4: Results of Tool Usability 

 
 Ranorex Rational 

Functional 
Tester 

Janova 

Ease of 
installation 

Very easy to 
install 

Quite a few 
steps to 
install. In 
addition to the 
software, it is 
required to 

No install 
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also install 
IBM 
Installation 
Manager 

User friendly 
interface 
 

Yes Yes Yes 

Helpfulness 
of error 
messages 

Error 
messages 
documented 
 

Error 
messages 
were 
documented 
on website 
but when 
using links to 
get 
additional 
help on how 
to 
resolve, many 
links were 
broken and no 
help existed. 
Had to email 
technical 
support and 
wait average 
of 24 hours 
for response. 

Error 
messages 
documented 

Tutorial on 
How-to-use 

Very easy to 
follow 

From Help / 
Getting 
started, there 
is a „getting 
started with 
the 
product‟ link 
that is very 
useful 

Not easy to 
find 

 
 
Table 5: Usability of Testing Tools – Range 1 – 10 (1 Lowest 

to 10 Highest) 
 
 Ranorex Rational 

Functional 
Tester 

Janova 

Ease of 
installation 

8 7 NA 
 

User friendly 
interface 
 

6 7 7 

Helpfulness of 
error 
messages 

7 8 3 

Tutorial on 
How-to-use 

6 5 2 

 
 

IV. CONCLUSIONS 
      In concluding this research paper, I have learned that 
software testing tools are very Different and it really depends on 
the context. It takes time and effort and having a software testing 
goal to know which tool is the best suitable to use given the type 
of software testing needs and test requirements needs. My 
personal recommendations are not just restricted with the three 
tools that have been through the metrics in this research but to 
evaluate other tools which are in the market based on the 
parameters defined in the paper. Depending on the needs of a 
given AUT, the tools recommended would be different given the 
web based applications or stand alone and thick client 
appliocations. RFT is definitely the tool to be used when 
regression testing is important. Janova is the best tool given it is 
cloud based and can be accessed from any testing machine with 
internet access. Ranorex is the best tool for web based 
applications given the different test automation tools built into 
the software package as it provides packaged test solution. 
      My vision for the ideal tool is one that is cloud based with no 
install required and is easy to learn how to use. The ideal testing 
tool should be easy to navigate, ease of use/ script and also 
include many tutorials on how to get started in using the tool. It 
should also have very minimal defects since the bugs 
encountered during this research were so time consuming to get 
through it. 
 

V.  FUTURE WORK 
      The extension of this research paper would be to evaluate the 
testing tools with respect to technical details such as coding, 
debugging and support of the technologies. There is a lot to 
research in this area as there are at least 40 different testing tools 
available in the market which one needs to explore and come up 
with the test metrics which can help users and companies to 
evaluate and select a testing tool which   reduces testing cycles 
and time to market of the software. 
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Abstract- There is a general agreement among experts that 
entrepreneurial traits and general behaviour of entrepreneurs are 
very strong. However, experts have arrived at contradictory 
conclusions regarding whether these influences have been 
favourable or unfavourable for the growth of entrepreneurship. 
Empirical evidence regarding the role is also inadequate and 
therefore inconclusive as well. It cannot be denied that there is a 
growing need in this country to study the entrepreneurial traits of 
srilankan entrepreneurs. In the above background an empirical 
study was conducted using a sample of 54 small scale 
entrepreneurs who obtained the ‘Mihijaya’ loan in year 2008 
from Bemmulla Samurdhi bank society in Aththanagalla division 
of Srilanka. The study involved a comparative measurement of 
levels of noticeable entrepreneurial traits and entrepreneurial 
success achieved by small scale entrepreneurs, examining links 
between these variables. The findings suggest that the 
entrepreneurial traits have a major influence towards the 
entrepreneurial behaviour. However, it is also observed that the 
nature of these factors and can make all these attributes of 
entrepreneurial traits play a favorable role for growth of 
entrepreneurship in the Srilankan society.  
 
Index Terms- Entrepreneurial traits, Risk taking propensity, 
Innovativeness, Managerial skills 
 

I. INTRODUCTION 
esirable rate of economic growth calls for rapid emergence 
of a multitude of enterprises in all walks of life. This 

requires the creation and maintenance of an environment that is 
conducive to growth of existing enterprises and would help build 
up a wider base of population capable of successful 
entrepreneurial behaviour.  
       Many economists now discuss the role of non-economic 
factors in economic growth, including concepts developed in 
Sociology and Psychology (Lipset, 2000). In the above context, 
the views of Weber (1958) are relevant. A thesis suggested by 
Weber (1958) is that: Given the economic conditions for the 
emergence of a system of rational capital accumulation, whether 
or not such growth occurred in a systematic fashion would be 
determined by the values present. This means that an appropriate 
socio-cultural environment is a prerequisite for industrial or 
economic growth. The event of enterprise creation, the essential 
activity in entrepreneurship, can therefore be seen as a 
consequence of similarity between environmental conditions and 
the entrepreneurial behaviour of individuals.  Tripathi & 
Dwijendra (1992) has reported that the personality, by and large, 
remained ‘unentrepreneurial’, if not anti-entrepreneurial'.  
       However, it cannot be denied that there is growing need in 
this country to create and maintain an appropriate environment 

that is conducive to growth of existing enterprises and would 
help build up a wider base of population capable of successful 
entrepreneurial behaviour. It would be meaningful to empirically 
examine the possible links between growth of entrepreneurship 
and entrepreneurial trait factors like Risk Taking Propensity, 
Innovativeness and Managerial skills that can be designed to 
make the influencing entrepreneurial traits attributes play a 
favourable role for growth of entrepreneurship in Sri Lanka. 
       It is common knowledge that the proportion of entrepreneur 
population of Sri Lanka is miniscule. In this context it would be 
relevant to find out whether there are any differences between the 
entrepreneurs with respect to the levels of success achieved by 
them. In case if any differences are observed it would be 
interesting to find out whether these differences are due to the 
reasons of entrepreneurial traits. There is almost universal 
agreement regarding the fact that all the three traits discussed 
above is essential traits of entrepreneurs. But, there is no 
conclusive causal relationship that has been determined to 
establish the significance of these traits for entrepreneurial 
success. An attempt was made to quantify the relationship 
between different levels of entrepreneurial traits and degrees of 
success.   
 

II. LITERATURE REVIEW 
       This is as per a very widely accepted definition of the term 
‘Entrepreneur’, given by Hisrich & Brush (1978). Entrepreneur is 
a person who creates something different with value by devoting 
the necessary time and effort, assuming the accompanying 
financial, psychic and social risks, and receiving the resulting 
rewards of monetary and personal satisfaction (Hisrich & Brush; 
1978).  Diversification decision of the entrepreneur is a suitable 
indicator of innovativeness and risk taking propensity of the 
entrepreneur.  
       Most experts have agreed that entrepreneurs possess certain 
distinctive qualities. As reported by Joseph Schumpeter (1951) 
claims that entrepreneurship requires "no ordinary skill," and he 
laments the fact that there is no good English equivalent word to 
encompass the specific meaning of the French term 
‘Entrepreneur’ (Schumpeter, 1951). Marshall (1994) suggests 
that the skills associated with entrepreneurship are rare and 
limited in supply. He claims that the abilities of the entrepreneur 
are "so great and so numerous that very few people can exhibit 
them all in a very high degree". Marshall (1994), however, 
implies that people can be taught to acquire the abilities that are 
necessary to be an entrepreneur. 
       Various studies have been conducted to identify the 
important entrepreneurial traits. There is a general agreement 
among writers that the four most important traits of an 
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entrepreneur are his Risk taking propensity, Innovativeness and 
Managerial skills.  
       Weber (1958) suggested that: Given the economic conditions 
for the emergence of a system of rational capital accumulation, 
whether or not such growth occurred in a systematic fashion 
would be determined by the values present. The event of 
enterprise creation, the essential activity for entrepreneurship, 
can be seen as the consequence of congruence between 
environmental conditions and the entrepreneurial behavior of 
individuals determined (Robinson et al 1991). From the above 
discussion it can be inferred that an individual develops the 
above-mentioned entrepreneurial attributes through his 
upbringing as he undergoes the process of socialization in a 
given society promote entrepreneurship. 
 

A. Risk Taking Propensity 
       Taking decisions and acting on an uncertainty is understood 
as a risk-taking activity. Risk taking propensity is undoubtedly 
the most widely discussed entrepreneurial trait. Although it has 
not been empirically established that Risk taking is a 
distinguishing characteristic of entrepreneurs there is almost 
universal agreement on the fact that it is an essential trait found 
among entrepreneurs all over the world (Hisrich & Peters, 1998). 
Risk taking, whether financial, social, or psychological, is an 
integral part of the entrepreneurial process. All recent definitions 
of entrepreneurship mention a risk-taking component. Cantillon 
(1975) who was the first to formally define the term 
‘Entrepreneur’, explained that the entrepreneur is a specialist in 
taking on risk. He "insures" workers by buying their products for 
resale before consumers have indicated how much they are 
willing to pay for them. The workers receive an assured income, 
while the entrepreneur bears the risk caused by price fluctuations 
in consumer markets. (Cantillon, 1755). 
       Knight (1921) refined this idea. To Knight (1921), 
“entrepreneurs bear the responsibility and the consequences of 
making decisions under conditions of uncertainty, that is, where 
the uniqueness of the situation denies an objective, qualitatively 
determinate probability.” He distinguished between risk, which is 
insurable, and uncertainty, which is not. Risk relates to recurring 
events whose relative frequency is known from past experience, 
while uncertainty relates to unique events whose probability can 
only be subjectively estimated. Changes affecting the marketing 
of consumer products generally fall in the uncertainty category. 
Individual tastes, for example, are affected by group culture, 
which, in turn, depends on fashion trends that are essentially 
unique. Insurance companies exploit the law of large numbers to 
reduce the overall burden of risks by "pooling" them. Knight 
(1921) observed that while the entrepreneur can "lay off" risks 
much like insurance companies do, he is left to bear the 
uncertainties himself. He is content to do this because his profit 
compensates him for the psychological cost involved.  
 
       H1: Higher the risk taking propensity of the entrepreneur 
higher the business success 
 

B. Innovativeness 
       The concept of innovation and newness is an integral part of 
entrepreneurship. It was Schumpeter (1934) who associated 
innovativeness with entrepreneurship for the first time. 

According to him Innovativeness involves doing something new. 
The newness can consist of anything from a new product to a 
new distribution system to developing a new organizational 
structure (Schumpeter, 1934). 
       There is a lot of disagreement regarding the definition of 
innovation. Kirzner (1985) suggests that the process of 
innovation is actually that of spontaneous "undeliberate 
learning". Thus, the necessary characteristic of an entrepreneur is 
alertness, and no intrinsic skills-other than that of recognizing 
opportunities, are necessary. Other economists of the innovation 
school claim that entrepreneurs have special skills that enables 
them to participate in the process of innovation.  
       Drucker (1985) referred to the process of innovation as it 
occurs in developed countries as, "creative imitation of 
innovations made in the developed countries." The term appears 
initially paradoxical; however, it is quite descriptive of the 
process of innovation that actually occurs in the developing 
nations. Creative imitation takes place when the imitators better 
understand how an innovation can be applied, used, or sold in 
their particular market niche (namely their own countries) than 
do the people who actually created or discovered the original 
innovation.  
 
       H2: Higher the innovativeness of the entrepreneur higher the 
business success 
 

C. Managerial Skills 
       Managerial skills are also a very important trait of 
entrepreneurs. Managerial skills are required for ensuring smooth 
operations of the firm, effective planning, successfully coping 
with competition and for long-term survival and growth of an 
enterprise. According to Katz (1974) there are three types of 
managerial skills, technical, human and conceptual skills.  
 
       H3: Higher the managerial skills of the entrepreneur higher 
the business success 
 
       Accordingly, the conceptual framework (Figure 1) can be 
established as follows. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Conceptual Framework 
 
 
 

Innovativeness Business 
success 

Managerial skills 

Entrepreneurial traits 

Risk taking 
propensity 
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III. RESEARCH METHODOLOGY 
       In the above background an empirical study was conducted 
on the entrepreneurs of Bemmulla Samurdhi bank society in 
Aththanagalla division of Srilanka. The study involved a 
comparative measurement of levels of entrepreneurial traits and 
success achieved by male and female entrepreneurs, examining 
links between these variables. 
       A sample of 54 entrepreneurs was selected from the 
Bemmulla Samurdhi bank society in Aththanagalla division of 
Srilanka who took the mihijaya loan in year 2008. Relevant 
information was collected from the respondents with the help of 
the case study strategy. The findings reported in this paper are 
from a study carried out during 2013. 
   

A. Success of the Entrepreneur 
       Entrepreneurial success can be defined in many different 
ways. Comparison of the levels of success achieved by 
entrepreneurs is a difficult task. One may use some quantified 
performance indicators like financial performance, awards won 
or intangible measures like happiness, satisfaction etc. that may 
be difficult to quantify.  On review of scales used for 
measurement of entrepreneurial success by Akhouri (1979) a set 
of 3 key variables was selected for measurement of success of 
the respondents of this study. These variables are growth in 
investments, growth in employees and growth in turnover of their 
enterprises. 
       The reasons for this difference may be due to differences in 
their entrepreneurial traits. This will be explored later in this 
discussion.    
       The scale for Measurement of success was based on a study 
of scales used by Akhouri (1979). For measurement of success 
three parameters were used: 
 
(a) Growth in investment  
(b) Growth in employees  
(c) Growth in turnover 
 
       The performance of the unit of each respondent was rated on 
each of these variables on a 3- point scale and resulted (a) 
Economically successful commercial families - 18 families and 
(b) Economically unsuccessful commercial families – 36 
families.  
 

IV. RESULTS AND DISCUSSION  
A. Risk Taking Propensity: 

       Risk Taking Propensity was in different percentages among 
the small scale entrepreneurs. Overall we find that a substantial 
proportion of respondents 34 (63%) have low level of Risk 
Taking propensity. This suggests that people in this region do not 
like to take high levels of risks for their ventures.  
       Findings revealed that, if the commercial climate is 
favorable that is, there is an availability of market incentives, 
governmental support, and sufficient banking and transport 
facilities industrial entrepreneurship is bound to develop.  In this 
approach the development of entrepreneurship that is, the 
employment of capital and other productive means for industrial 
production was placed in a broader political and economic frame.  

 

 
B. Innovativeness 

       52 (93%) of the respondents are showing their trait of 
innovativeness by locating new ways to market their products 
either by identifying a new market away from the village or by 
identifying new types of channels, new products and moving to 
new income generating activities. Innovations in the form of 
developing new innovative products or moving to new income 
generating activities were very few. 
 

2 (7%)

52 
(93%)

Customer
maximization

Customer
development,
Product
development,
and Two or more
income
generating
activities

 
 

C. Managerial Skills  
       20 (37%) of business operators possess all the three 
managerial skills including planning of capitalization 
entrepreneurial opportunities, organizing effective resources 
allocation and decision making to create potential opportunity. 
34 (63%) of business operators possess only the managerial skill 
relates to planning of capitalization entrepreneurial opportunities. 
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V. CONCLUSIONS 
       Overall, it is observed that the respondents possess 37% of 
risk taking propensity and 37% of them possess all the three 
managerial skills. However they have 93% of Innovativeness.  
Success achieved by the entrepreneurs is positively related with 
their levels of entrepreneurial traits. 
       The overall conclusion that can be drawn is that the family 
and the social context do influence the levels of entrepreneurial 
traits that in turn affect the success levels achieved by 
entrepreneurs.   
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ABSTRACT- A high and efficient green light (550 nm) LED’s 

design and performance characteristics were studied in this work. 
Using Vegard’s law, the calculated mole fraction was found to be 
In0.28Ga0.72N. The lattice parameter was investigated and amount 
of strain involved in the structure was also calculated alongside a 
lattice matched structure. For zero strain the critical thickness of 
the structure was also determined. Some electrical and optical 
properties were investigated like Internal Quantum Efficiency 
(IQE), External Quantum Efficiency (EQE) and Optical output 
Power. Each parameter were observed against the change in 
Current density. The effect of Shockley read Hall parameter was 
also investigated for achieving high Internal Quantum Efficiency, 
External Quantum Efficiency and output power as well.    
 

INDEX TERMS- Lattice matching, Strain, Internal Quantum 
Efficiency, External Quantum Efficiency and Shockley Read 
Hall Parameter. 
 

I.  INTRODUCTION 
 
Recently in LED research, for high power application LED to 
increase the input current the efficiency is reduced. This 
phenomenon is known as efficiency droop. So for increasing the 
efficiency in high power there are lot of research has been going 
on[1]. There are some factors affecting for this phenomenon. 
Defect related mechanism, Auger Recombination, Electron 
leakage, Ineffective Electron blocking layer, poor hole injection 
efficiency, Electron escaping from Quantum well[2]. In this 
research paper, our concern is to vary the Shockley read hall 
parameter, which is related to Auger Recombination. One of the 
Shockley Read Hall Parameter is known as Auger 
Recombination Coefficient. Recombination through defect called 
Shockley Read Hall recombination does not occur in perfectly 
pure and without defected material. Shockley Read Hall 
recombination is a two step process. An electron (or hole) is 
trapped by an energy state in the forbidden region which is 
introduced through defects in the crystal lattice. These defects 
can either be unintentionally introduced or deliberately added to 
the material, for example in doping the material and if a hole (or 
an electron) moves up to the same energy state before the 
electron is thermally re-emitted into the conduction band, then it 
recombines. The rate at which a carrier moves into the energy 
level in the forbidden gap depends on the distance of the 
introduced energy level from either of the band edges.  
Therefore, if energy is introduced close to either band edge, 
recombination is less likely as the electron is likely to be re- 
 
emitted to the conduction band edge rather than recombine with a 
hole which moves into the same energy state from the valence 
band. For this reason, energy levels near mid-gap are very 
effective for recombination [3]. To Improve the Internal 
Quantum Efficiency, Fixing an Optimum value of Shockley read 
hall parameter for High power application. By varying this 
Shockley read hall parameter using rate equation a high 
efficiency of the 550 nm LED was obtained. 
 
 

II. IDENTIFICATION OF RESEARCH IDEA 
 
To Improve the Internal Quantum Efficiency and study of the 
design of a LED, idea has been collected from published 
journals, different books, Seminars and Google also.  
 
 

III.   STUDIES AND FINDINGS 
 

In this research there are two parts. One is Design study and 
another is application. In design study, from the wavelength, the 
band gap of active region was studied. Then In0.28 Ga0.72N 
multiple quantum well (MQW) was studied. From this, Using 
Vegard’s law composition of the material was investigated. From 
the composition and lattice constant Strain was founded and also 
founded that it was Compressive strain. The material selection 
lattice matched material was selected. Then from the strain, 
critical thickness was calculated because of reduce strain from 
the structure. Then using this thickness value of k was founded 
for finding jmax. Then varying the Shockley Read Hall parameter 
and fixed in a perfect combination that gives the highest internal 
quantum efficiency. Then using the internal Quantum Efficiency 
value the External Quantum Efficiency was calculated and also 
power vs current density curve was founded.  
  

A. Vegard’s Law    
Vegard’s law is an important law for calculation of the 
composition from two or more material combines with each 
other. In our research we can take for band gap of InN is 0.69ev, 
band gap of GaN is 3.4ev and bowing parameter b is 3.8ev. For 
550 nm, getting band gap for direct band semiconductor is 
1.8731 ev. 
 

; 
 
From this equation Putting the value and Composition of this 
material was calculated. It was 0.28. 

B.  Lattice Matching 
 
Lattice matching is a very important parameter for the light 
emitting device. This epitaxial growth one layer is top of another 
layer. That’s why lattice matching is an important parameter. If 
these layers are not matched properly then the performance will 
degrade. Matching of lattice structures between two different 
semiconductor materials allows a region of band gap change to 
be formed in a material without introducing a change in crystal 
structures. In this research InN lattice constant was 3.5446 Å and 
GaN lattice constant was 3.186 Å. Lattice constant of 
In0.28Ga0.72N was obtained the value of 3.28 Å. 
 

 
 
 

C. Strain Effect 
 
Strain is a parameter that amplifies the two layers one is top of 
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another in adequately matched with each other is called no strain. 
In here when >  means here substrate lattice 
matching parameter is greater than layer lattice matching 
parameter then it is called Compressive strain. Then when 

<  means here substrate lattice matching 
parameter is smaller than layer lattice matching parameter then it 
is called Tensile strain. 
 

 
 

From this equation we can get the value of strain is 3.14%. That 
is Compressive Strain. 
 

D. Critical Thickness   
 
Critical thickness is a thickness that measures the optimum 
thickness of a layer is finely stay up in bottom layer. If Thickness 
s more than the critical thickness then structure will break down. 
If the thickness is considering more less than structure will not 
perform accurately. So the thickness should consider a little less 
than the critical thickness [4]. 
 

[4] 
 
Here the value of GaN lattice constant is 3.186 Å. So the critical 
thickness In0.28Ga0.72N well is 5.07 nm. In here 5 Quantum well 
layer and everyone is 5.07nm. So total active layer thickness is 
25.35 nm. 
 

E. Shockley Read Hall Parameter: 
 
Shockley Read Hall parameter is a parameter, for which Internal 
Quantum Efficiency is depended. A is named as monomolecular 
recombination Coefficient. C is called as a Auger recombination 
rate. The range of Auger recombination rate C=1.4  10-31 Cm6/s 
up to C=9.0  10-30 Cm6/s. Range of mono molecular 
recombination coefficient is A=1  106 s-1 up to A=3.0  108 s-1. 
Taking B= 10-10 Cm3/s. In this value, we can fixed the value as 
A=1  108 s-1, B= 10-10 Cm3/s, C=3  10-31 Cm6/s. then we can 
get the value of A/Cm2.  

   ............(1)[5] 

And 
...........(2) [5] 

; [5] 

And the rate equation of Internal Quantum Efficiency,( η) 
 

......(3) [5] 

 
Using this equation in MatLab software we can get the IQE vs 
Current Density curve. After that using equation4 in MatLab we 
can get External Quantum Efficiency vs current density curve. 

...............(4)[6] 
 
Here is the extraction efficiency. Extraction efficiency is how 
much recombine electrons photons are coming away from inside. 
And External Quantum Efficiency is the multiplication of 
Internal Quantum Efficiency and Extraction Efficiency. 
  

;....................(5)[7] 

From this equation we can get the curve of Output Power vs 
Current Density curve. 

 
IV.   STRUCTURES 

 
 

Figure 1: Basic Structure of 550 nm LED. 
 
Here in this structure 3 μm thick U-GaN Buffer layer, 2 μm N-
GaN layers, 5.07 nm of each, five layers consist of 25.35 nm 
thickness of multiple quantum well. Top of the active layer is P-
GaN layer. This is Mg doped 200 nm thick layer [8]. Here 
Indium Titanium oxide layer is used to improve the extraction 
efficiency. 
 

IV.   RESULTS 
 
We were using the MATLAB software to investigate different 
result.  
 
In result section from the variation of Shockley Read Hall 
parameter at first we can consider A=108s-1, B=10-10 Cm3s-1, 
C=3×10-31Cm6s-1. 
Now From equation 1 & 2we can get, ηmax= 0.90 and jmax= 16.57 
qs-1. And using equation 3 putting the value of ηmax and jmax we 
can get the curve of variation of Internal Quantum Efficiency vs 
Current Density curve red line indicate the value of  ηmax= 0.90 
and jmax= 16.57 qs-1.  
 

 
 
Figure 2: Internal Quantum Efficiency vs Current Density curve. 
 
After that Blue line indicates the Shockley Read Hall parameters 
are A=8×107s-1, B=10-10 Cm3s-1, C=3.5×10-30 Cm6s-1. From the 
value of Shockley Read Hall Parameter we can get the value of 
ηmax= 0.75 and jmax= 12.20 qs-1. After that the green line 
indicates the Shockley Read Hall Parameters are A=8×107s-1, 
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B=10-10 Cm3s-1, C=9×10-30 Cm6s-1. From this value we can get 
the ηmax= 0.65 and jmax= 5.46 qs-1.  
 
After that we were investigate the output power vs Current 
density curve and to get it using equation 5. 
 

 
 
Figure 3: Output power vs Current density curve of Green LED. 
 
In red line 90% Internal Quantum Efficiency we are getting high 
output power compare to 75% and 65% Internal Quantum 
Efficiency line. 
 
External Quantum Efficiency is the multiplication of Extraction 
Efficiency with Internal Quantum Efficiency. Extraction 
Efficiency is how much extract the photon from the 
Recombination of electron hole pair. More or less extraction 
efficiency is around 50%. So in this research we can use the 
Extraction Efficiency 45%. 
 

 
 
Figure 4: External Quantum Efficiency vs Current Density curve. 
 
In this curve obtains from equation 4 and here we can see that  
 90% internal quantum efficiency we can get 41% External 
Quantum Efficiency. For 75% Internal Quantum Efficiency we 
can get 33% External Quantum Efficiency. For 65% Internal 
Quantum Efficiency we can get 29% External Quantum 
Efficiency. 
 
Table 1: Result comparison for variation of Shockley Read Hall 

Parameter.  
 
Se
ria
l 

A 
s-1 

B 
Cm3

s-1 

C 
Cm6

s-1 

Jmax 
qs-1 

ηmax IQE EQE Out
put 
Po

no. wer 
Mw 

1 8× 
107 

10-10 9× 
10-30 

5.46  0.65 0.65 
-
0.29 

0.29
-
0.13 

0-
20 

2 8× 
107 

10-10 3.5×
10-30 

12.2
0 

0.75 0.75
-
0.41 

0.33
-
0.18 

0-
28 

3 108 10-10 3× 
10-31 

16.5
7 

0.90 0.90
-
0.72 

0.40
-
0.32 

0-
50 

  
 
 
From the table we can see that the third combination of Shockley 
read hall parameter gives the better result for Internal Quantum 
Efficiency, External Quantum Efficiency and optical Output 
Power. 
 
 

V.   FUTURE WORK 
 
In this Research we were investigate how to improve internal 
quantum Efficiency but considering a value of external quantum 
efficiency as 45%. But in future we will try to  
Improve the External Quantum Efficiency. For External 
Quantum Efficiency output is lower. We will try to improve the 
External Quantum Efficiency 45% to higher then it will give the 
highest performance. 
 

VI.   CONCLUSION 
 

In Group III – V semiconductor, especially nitride based 
semiconductor in high power application Efficiency Droop is a 
normal phenomenon. So high power application efficiency 
decreased. But in this research in rate equation the improvement 
in Internal Quantum Efficiency has been observed by varying 
Shockley Read Hall parameter. For a specific combination of 
parameters of the designed structure the Efficiency droop can be 
reduced and improved Internal Quantum Efficiency for this 
specific Green LED can be obtained. In practical applications we 
can use this LED structure to obtain high power output and other 
LED structures can also be investigated for this purpose. 
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     Abstract- In this paper, we have solved seepage flow derivatives in porous media by using the Adomian Decomposition method 

(ADM). Our solution proved rapid convergence to the exact solution. 
 
    Index Terms- Adomian Decomposition method; Fractional Differential Equation system; fractional calculus. 
 
 

I. INTRODUCTION 

 
II. Preliminaries 

11.1 Some formulae of fractional derivatives  

Let us first start with Liouville's first formula with the known result 
axnaxn eaeD =  where

Nn
dx
dD ∈= ,

, and extended it at first in the particular case 
2,

2
1

== aα
and then to arbitrary order 

α  (rational, irrational or complex) by 
axax eaeD αα =                                                                                                                                                        )1(  

He assumed the series representation for )(xf as
∑
∞

=

=
0

)(
k

xa
k

kecxf
 and defined the derivative of arbitrary 

order α by 

∑
∞

=

=
0

)(
k

xa
kk

keacxfD αα

                                                                                                                         )2(   

Secondly the above formula was applied to the explicit function
α−x . He considered the integral 

 

∫
∞

−−=
0

1 dueuI xuβ

                                                                                                                                                )3(  
Substituting txu = gives t he result 
 

0Re,,,,),(
0

1 αββββ ∫
∞

−−−− Γ== xdtetxI t

                                                     )4(    

In  fact it’s very difficult to solve or to approximate nonlinear problems. Common analytic procedures linearize the problem or 

assume the nonlinearities insignificant. Such procedures change the actual problem or lead to lose some important information. The 

Adomian Decomposition method(ADM) was successfully applied to autonomous ordinary and partial differential equation. The 

method provides a solution without linearization, Perturbation, or unjustified assumption for linear and nonlinear differential equation. 
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Operating on both sides of )(
1
β

β

Γ
=−x

 whit 
αD  with respect to x He obtained 

∫
∞

−−− =Γ
0

1)( dueDuxD xuαββαβ
 

( ) xuxu eueD −− −= ααα 1)(  
 

( ) βααβα

β
βα −−−

Γ
+Γ

−= xxD 1
                                                                                                  )5(  

Liouville used the latter in his investigation of potential theory 
  
 II.1. The methodology 
To give a clear overview of   Adomian decomposition method, we first consider the linear differential equation written in an operator 
form by 

                                                                                                                               )6(  

where    L  is, mostly, the lower order derivative which is assumed to be invertible, R  

Is other linear differential operator , and g  is a source term [1-3]. We apply the inverse operator
1−L  to both sides of equation 

)6(  and   using given condition to obtain 

)(1 RuLfu −−=                                                                                                                                                 )7(  

Where the function f  represents the terms arising from integrating the source term g and from using the given  conditions that 
are assumed to be prescribed. As indicated before. Adomian decomposition method defines the solution u by an infinite series of 

components given by                                                                                                                                                                        )8(  

Where the components  
...,, 210 uuu

 are usually   recurrently determined. Substituting )8(  into both side of )7(  
leads to 

                             

                                                                                            )9(  
 

For  simplicity. Equation )9(  can be rewritten as  

...)).((... 210
1

210 +++−=+++ − uuuRLfuuu
                                        )10(  

 To construct the recursive  relation needed for the components 
...,, 210 uuu

 

It is important to note that Adomian decomposition method suggests that zeroth component 0u
 is usually defined by the function 

f  described above, i.e.by all terms, that are not included under the inverse operator 
1−L  , which arise from the initial data and 

from integrating the inhomogeneous term. Accordingly, the formal recursive relation is defined by 

,0 fu =
  

,0)),((1
1 ≥−= −
+ kuRLu kk                                                                                                             )11(  

Or equivalently 

,0 fu =
                   

)),(( 0
1

1 uRLu −−=
 

,gRuLu =+
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0
∑∑
∞

=
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)),(( 1
1

2 uRLu −−=                                                                                                                                        )12(  
)),(( 2

1
3 uRLu −−=

 

         .
.
.

 

It is clearly seen that the relation )12(  reduced the differential equation under consideration into an elegant determination of 

computable components. Having determined these components, we then substitute it into )8(  to obtain the solution a series form. 
 

III. SEEPAGE FLOW DERIVATIVES IN POROUS MEDIA 
We shall treat the above mention problem using Adomian decomposition method (ADM). The problem is modelled by the fractional 

partial differential equation (FPDE): 
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We assume that the inverse of the operator exists as the 
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Applying the inverse operator  
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to both sides of ),14( and using the given condition 
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As mentioned above, the decomposition method sets the solution ),,( tyxp in an series form by 
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Inserting )17( into both sides of the  ),16( we obtain 
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Using few terms only for simplicity reasons, we obtain 
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Proceeding as before, we identify the zeroth component 
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The components 
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are thus determined as follows: 
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 It is obvious that all components, 
1,0 ≥= kpk .consequently, the solution is given by  
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The exact solution obtained by 1=α . 
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                                                                                        IV. CONCLUSION 
The fundamental goal of this work has been to construct an approximate solution of seepage flow derivatives in porous media. 
The goal has been achieved by using the (ADM). The method was used in a direct way without using linearization, perturbation 
or restrictive assumptions. Comparing this method with others, such as variational  iteration, we consider this method to be 
more effective. 
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Abstract- This research was conducted to determine the 
relationship between the environmental awareness in selected 
topics in Science and academic performance of the education 
students,  in Bulacan State University, Bustos Campus.  
       To assess the level of environmental awareness of the 
students, the 30-item environmental awareness test was used. 
The said test covered five topics in Science namely: Force, Work 
and Energy, Energy Resources, Wave Motion, Electricity and 
Nuclear Energy. The environmental awareness test was 
developed, validated and used by the researcher.  The test 
measure three components or level of environmental awareness 
namely : perceptiveness, sensitivity and imagination toward the 
environment. 
       In terms of academic performance, the general average of 
the grade per subject multiplied to the number of units, then 
divide to the total number of units of the students was obtained 
from the Office of the Registrar of  Bulacan State University, 
Bustos, Bulacan. 
       The frequency, percentage of the students in each item of the 
test and the mean scores in five topics in Science were computed 
to determine the level of environmental awareness of the 
students. The Pearson Product Moment Correlation was used to 
identify the relationship existing between the level of 
environmental awareness and academic performance of the third 
year education students, generalist major. 
       The overall mean score of   2.38 in the environmental 
awareness test signified that the level of environmental 
awareness of the education students,was in sensitivity level or 
component of environmental awareness. 
       The overall general average of the students was 1.77 which 
signified that the education students was very satisfactory in their 
academic performance. 
       The correlation coefficient of 0.31 signified that there was 
positive correlation between the level of environmental 
awareness and academic performance of the education students 
in Bulacan State University, Bustos Campus.   
 
Index Terms- Academic performance, Environmental 
Awareness,  Environmental Education, Imagination toward 
Environment. Perceptiveness. Sensitivity 
 

I. INTRODUCTION 
he country nowadays is faced with a great environmental 
problem. Unless something is done about it, the country’s 

ecological state is just one step behind to its doom. 
Environmental problems are almost always the result of human 
kind’s developmental activity. The degradation of his 
environment has caused hazards to the health and life. Now, the 
urgency in Environmental Education (EE) has been recognized 
due to the increasingly pressing environmental problems 
besetting the country and the world. Environmental Education is 
the process by which people develop awareness, knowledge and 
concern of the environment and its diverse values and processes 
and learn to use this understanding to preserve, conserve and 
utilize the environment in its sustainable manner for the benefit 
of present and future generations (National Environmental 
Education Action Plan – Volume 1). The goals and objectives of 
the environmental education are to create awareness, knowledge, 
attitudes, skills, and participation in the care of the environment. 
All levels and sectors of society must be involved. 
       Environmental awareness means having the knowledge of 
the fragility or vulnerability of the environment. It is also about 
being conversant with the interdependence involving the 
mankind with his immediate surroundings (www.ask.com). 
Environmental awareness is also the growth and development of 
awareness, understanding and consciousness toward the 
biophysical environment and its problems including human 
interactions and effects.              Science as one of the 
academic subjects of Education students in Bulacan State 
University should be presented in real – life situations with 
integration of Environmental Education which will be more 
stimulating and encouraging to students than abstractions or 
mathematical formulation. By focusing on community resources, 
environmental needs, problems and issues, the approach will 
promote community and environmental consciousness or 
awareness in the students leading  to the development of the 
three components of the Environmental awareness – the 
PERCEPTIVENESS, SENSITIVITY and IMAGINATION 
TOWARD THE ENVIRONMENT (KEINY et.al, 1985). If some 
science activities are oriented to environmental needs or 
problems, students are able to participate and adjust to 
community life after school. Furthermore, the approach will help 
to develop the environmental awareness of the students and 
prepare them as future scientist for environmental work. In 

T 
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addition, development of environmental awareness of the 
students will lead to the increase of their academic performance 
in school. 
       To determine the academic performance of the third year 
education students, generalist major, the general average of the 
grade per subject multiplied to the number of units per subject, 
then divide to the total number of units was obtained. 
 

II. METHODOLOGY 
Subjects of the Study 
       The population of this study were thirty(30) third year 
education students, generalist major who were enrolled during 
first semester, school year 2012-2013 in Bulacan State 
University, Bustos, Bulacan. 
 
Instruments 
       The 35-item Environmental awareness test was used by the 
researcher to determine the level of environmental awareness of 
the third year education students , generalist major. The said test 
was developed, validated and used by the researcher. The test 
covered five topics in Science namely: Force, Work and Energy, 
Energy Resources, Wave Motion, Electricity and Nuclear 

Energy. The stems of the test were in situation form followed by 
a question. Three options concerning the three components of 
environmental awareness were prepared for each item. All first 
options deal with perceptiveness, all second options deal with 
sensitivity and all third options deal with imagination toward the 
environment.  
 
Statistical Treatment 
       The data collated were treated with the following statistics : 
the frequency, percentage of the population, mean scores to 
describe the level of environmental awareness of the third year 
education students, generalist major. The general average was 
computed by multiplying the final grade per subject to the 
number of units then divide to the total number of units. The 
Pearson  Product Moment Correlation was used to determine the 
relationship between the level of environmental awareness and 
academic performance of the third year education students, 
generalist major. 
 
Presentation and Interpretation of data              
       The following tables show the Level of Environmental 
Awareness of the third year  Education students, Generalist 
major in the selected topics in Science: 

 
Table 1 

 
TOPIC COMPONENT   

I.  Force, 
Work, and 
Energy 

Perceptiveness Sensitivity Imagination Towards 
Environmental Total 

f % f % f %   
Items (5)               
13 1 3% 0 0% 29 97% 30 
14 0 0% 1 3% 29 97% 30 
17 1 3% 23 77% 6 20% 30 
23 0 0% 9 30% 21 70% 30 
26 1 3% 5 17% 24 80% 30 
Mean  -  2.71            

 
          Topic I was about Force, Work and Energy. It was about gaining energy conservation information through seminars, proper use 
of heat energy and use of simple machines like can opener. The obtained mean score of 2.71  in the topic of Force, Work and Energy 
signified that the third year education students, generalist major were sensitive to what is happening to their environment. 
 

Table 2 
 

TOPIC COMPONENT   

II.  Energy 
Resources 

Perceptiveness Sensitivity 
Imagination 
Towards 
Environmental 

Total 

f % f % f %   
Items (10)               
5 0 0% 29 97% 1 3% 30 
6 0 0% 30 100% 0 0% 30 
9 2 7% 26 87% 2 7% 30 
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15 0 0% 1 3% 29 97% 30 
19 26 87% 3 10% 1 3% 30 
20 1 3% 27 90% 2 7% 30 
28 2 7% 18 60% 10 33% 30 
29 0 0% 24 80% 6 20% 30 
31 0 0% 8 27% 22 73% 30 
32 1 3% 6 20% 23 77% 30 
Mean  -  2.21           

 
       Topic II was about Energy Resources. It includes ten items 
in the Environmental awareness test. These  items were about the 
effects of hair spray in the environment, smoke belching, effects 
of poultry and piggery to the environment, proper use of water, 
oil and banana leaves as ways of conservation, information about 
solar collector device, effects of smoking, burning garbages and 
cutting of trees in the environment. Some  items were about 
water and waste management. In the school, under the National 

Service Training Program (NSTP) of the students, lectures and 
seminars about water and waste management were given 
emphasis, and these were some of the reasons why the education 
students were imaginative to their environment in some  items.   
       The obtained mean score of 2.21 signified the third year 
education students ,generalist major are sensitive about energy 
resources, problems related to energy use and measures in taking 
care of the environment.  

 
Table 3 

 
TOPIC COMPONENT   

III.  Wave 
Motion 

Perceptiveness Sensitivity 
Imagination 
Towards 
Environmental 

Total 

f % f % f %   
Items (10)               
2 2 7% 0 0% 28 93% 30 
4 0 0% 29 97% 1 3% 30 
7 0 0% 30 100% 0 0% 30 
8 0 0% 30 100% 0 0% 30 
11 18 60% 12 40% 0 0% 30 
12 0 0% 1 3% 29 97% 30 
21 2 7% 26 87% 2 7% 30 
24 2 7% 23 77% 5 17% 30 
33 3 10% 7 23% 20 67% 30 
34 1 3% 6 20% 23 77% 30 
 Mean  -  2.26           

        
       Topic III, the Wave Motion includes ten items in the 
Environmental Awareness test. It was about the sound and water 
pollution, effects of using pesticides and insecticides in plants, 
stereo ban implementation and zero-waste management.  One 
program of the barangays nowadays is the zero-waste 
management. Also as mentioned above this program is included 
in the National Service Training Program (NSTP) subject of the 

students. There were experts who conducted seminars and 
competitions about this program. The researcher believed that 
this program helped in gaining highest environmental awareness 
on the part of the third year education students. 
       The obtained mean score of 2.26 shows that the third year 
education students, generalist major were at sensitive level in the 
topic of wave motion. 
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Table 4 
  

TOPIC COMPONENT   

IV.  
Electricity 

Perceptiveness Sensitivity Imagination Towards 
Environmental Total 

f % f % F %   
Items (5)               
1 0 0% 28 93% 2 7% 30 
16 1 3% 19 63% 10 33% 30 
22 4 13% 4 13% 22 73% 30 
30 0 0% 2 7% 28 93% 30 
35 2 7% 18 60% 10 33% 30 
Mean  - 2.43            

         
       Table 4 covers the topic of Electricity. These were about 
electricity conservation and sound energy, the use of generator 
and electricity consumption with the use of flat iron.  The 
obtained mean score of 2.43 signified that the third year 

education students were at sensitive level of environmental 
awareness in the topic of electricity. 
 

 
Table 5 

 
TOPIC COMPONENT   

V.  Nuclear 
Energy 

Perceptiveness Sensitivity 
Imagination 
Towards 
Environmental 

Total 

f % f % f %   
Items (5)               
3 27 90% 3 10% 0 0% 30 
10 2 7% 4 13% 24 80% 30 
18 3 10% 8 27% 19 63% 30 
25 0 0% 1 3% 29 97% 30 
27 0 0% 28 93% 2 7% 30 
Mean  -  2.28            

 
       It was about the danger brought by firecrackers especially 
during new year. Since it was a practice to light firecrackers 
during new year’s eve, most people were not satisfied in just 
watching others lighting firecrackers, they buy and used it. They 
ignored the dangers it might bring not only to the health but also 
to the environment. These items were also about the use of 
chemicals sprayed in vegetables, radiation emitted by television 
and effects of x-ray in the human body.  The mean score of 2.28 

shows that the third year education students were sensitive to 
what is happening to their environment about nuclear energy. 
       The overall mean score of the students in five selected topics 
in Science was 2.38. Since the rate of two(2) was given to 
sensitivity level or component of environmental awareness, it 
shows that the environmental awareness of the third year 
education students, generalist major in selected topics in science 
is Sensitivity. 

 
Table 6 - Distribution of respondents in their academic performance 

 
SCORES FREQUENCY % INTERPRETATION 
1.0-1.49 
1.50-1.99 
2.0-2.49 
2.50-3.0 
4.0 
5.0 

2 
27 
1 
0 
0 
0 

6.67% 
90.00% 
3.33% 
0 
0 
0 

Outstanding 
Very Satisfactory 
Satisfactory 
Poor 
Conditional 
Fail 

Total 30 100%  
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       It shows that 6.67% of the students were outstanding in their 
academic performance, 90% were very satisfactory and 3.33% 
were satisfactory. No student was poor, conditional and failed in 
academic performance. The mean score of 1.77 signified that the 
education students were very satisfactory in their academic 
performance.        
 

Table 7-Correlation Value Between Environmental 
Awareness and Science Achievement of the Third Education 

Students 
 

 
VARIABLES 

ENVIRONMENTAL 
AWARENESS 

ACADEMIC 
PERFORMANCE 

 
0.31 

 
       From the correlation value of 0.31, it shows that there is 
positive correlation between the environmental awareness and 
academic performance of the education students in Bulacan State 
University in Bustos Campus. It means that if the students are 
environmentally aware, it leads also to the enhancement or 
increase in their academic performance.  Somehow, if the 
correlation of the variables is low, other factors might be 
responsible for such small correlation. Although the students 
already taken up the subject of Ecology during their second year 
of study, the age, socio-economic status, guidance records of the 
students, the upbringing and environmental awareness 
background of the family could affect the environmental 
awareness of the students. These variables may contribute to 
factors responsible for moderately small positive correlation. 
 

III. CONCLUSIONS 
       From the findings cited. the environmental awareness of the 
third year education students, generalist major was associated to 

their academic performance . As the environmental awareness of 
the students were developed and increased, their academic 
performance were likewise increased and enhanced. 
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Abstract- INTRODUCTION AND OBJECTIVES 
        This study was to investigate the physicochemical and 
microbiological stability of an extemporaneous oral 
suspension1mg/ml of folic acid. 
 
METHODOLOGY 
        Folic acid suspension was prepared according to hospital 
formulation. The oral suspensions were divided into bottles 
labeled A,B,C stored at 25°C (room temperature) and bottled 
labeled E,F,D and stored at 4°C (refrigerated). The suspension 
was then scored for changes in visual appearance, odor, pH and 
microbial growth on Day 0, 7,14,30,60 and 90. 
 
RESULTS 
        The folic acid suspension retained its colour and opaquecity 
from day 0 to day 90. There were no visible changes in colour or 
odour of folic acid suspension throughout the study. The samples 
pH was constant from day 0 to day 60 at pH 5.0. However the pH 
was deranged at day 90. pH of sample A and sample C which 
was stored at 25°c increased from pH 5.0 to pH 5.5 and 6.0 
respectively while only 1 sample E stored at 4°c increased from 
pH 5.0 to pH 5.5 . The test scored positive once out of 108 
samples tested for microbial growth which is sample F (store 
4°c) on Sabauroud dextrose agar for test on day 7.   
 
CONCLUSION 
        This study have shown that this formulation of 
extemporaneously prepared folic acid oral suspensions stored at 
4°C (refrigerated) and 25°C (room temperature) is stable up to 60 
day supported by the pH and physiochemical result . It is 
recommended that the shelf life of this formulation is to be 60 
days and storage condition of 4°C (refrigerated).  
 
Index Terms- folic acid , formulation , extemporaneous , 
stability 
 

I. INTRODUCTION 
n extemporaneous preparation is defined as a “drug or 
combination of drugs      prepared or compounded in a 

pharmacy according to a prescription” (Section 1(1) of O.Reg 
201/96 made under the Ontario Drug Benefit Act). 
Extemporaneous preparation is important to suit individual 
patient’s need especially pediatric patient population 1.   
       Solid dosage forms medication present problems as pediatric 
patients have difficulty swallowing whole tablets or capsules. In 
absence of availability of liquid formulation, extemporaneous 
preparations are often used.  Problem linked with 
extemporaneous formulations highlighted as unknown expiry 
date of extemporaneous preparation.  

       Folic acid oral suspension is one of the commonly prepared 
extemporaneous oral preparations in hospital pharmacies1.  Folic 
acid has been used as folate supplement in children who have 
anemia (BNF for children, 2009).  However, the information 
related to the extemporaneous formulations and the stability of 
the folic acid is lacking2  
       No specific formula for folic acid oral suspension available 
in  MOH  Formulary and no commercial product for folic acid 
oral suspension available in Malaysia3,4 . Furthermore, no 
standard expiry dates available in dispensing folic acid oral 
suspension. The dispensing of folic acid differs between hospital 
setting with some hospital practice expiry date between 2 week 
or 1 month. There are some hospitals that supply tablets with 
patient instructed to dilute the medication prior to administration. 
       This study is designed to study the stability of folic acid 
1mg/ml solution as 1mg/ml is the solution concentration 
prepared at MOH hospitals.  It is common practice by prescriber 
to calculate the dose based on 1mg/ml strength. Furthermore it is 
convenient to administer 1mg/ml volume to the neonate/pediatric 
patient.  
       Stability of a solution is determined by changes in 
physiochemical properties namely changes in pH, visual 
(color/sedimentation) and odor of all which is tested in this 
study.  
 
1.2 Research Objectives 

1.2.1 General 
       To investigate the physicochemical and microbiological 
stability of an extemporaneous oral suspension1mg/ml of folic 
acid. 
 
1.2.2 Specific 

i. To study the stability difference between 
extemporaneously prepared folic acid oral suspensions 
stored at 4°C (refrigerated) and 25°C (room 
temperature).  

ii. To determine the shelf life and storage condition of the 
extemporaneous oral suspension. 

iii. To evaluate the pH and appearance of folic acid oral 
suspension throughout the study period.  

 

II. LITERATURE REVIEW 
2.1 Use of Folic acid in pediatric patient   
       Folic acid is a component of the B group of vitamins and is 
necessary for the normal production and maturation of red blood 
cells. It has been use for the treatment of folate-deficient 
megaloblastic anemia due to malnutrition, malabsorption 
syndromes (such as coeliac disease) and increased utilization as 

A 
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in pregnancy. In woman planning for pregnancy, folic acid was 
also used as prevention of neural tube defect 5. 
       For young children a more suitable dosage form should be 
used. The dose for folate deficient megaloblastic anemia is 5mg 
daily for 4 months and the maintenance is 5mg every 1-7 days. 
For hemolytic anemia and metabolic disorders the dose is 2.5mg-
5mg once daily 6. 
       It is common practice to prescribe pediatric patient with folic 
acid suspension as vitamin supplement for general wellbeing. 
 
2.2 Practices and Problems associated with Preparation of 
Oral Liquids 
2.2.1Chemical instability  
       Drugs in extemporaneously prepared liquids may be 
susceptible to chemical reactions leading to degradation. The 
most common reactions are hydrolysis, oxidation and reduction. 
Usually the reaction rate and type is influenced by solution pH.  
Preparations made from tablets contain excipients such as 
binders and disintegrating agents in addition to the active drug. 
These excipients may reduce chemical stability by changing the 
pH to a value at which more rapid degradation occurs7 

       A study by Manzur UI 8 has shown that folic acid is stable in 
aqueous solution between pH 5 and 8. On the other hand, Dick 
and Coworker9 reported that negligible decomposition occurs on 
autoclaving folic acid solution for 15 minutes at 121°C at pH 5 to 
10.  
 
2.2.2 Microbiological Instability   
       Microbial growth in an oral liquid may cause foul odor and 
turbidity and adversely affect palatability and appearance. High 
titrates of micro-organisms may be hazardous to health especially 
in very young or immunocompromised patients. By-products of 
microbial metabolism may cause a change in the pH of the 
preparation and reduce the chemical stability or solubility of the 
drug. Consequently the drug must also be stable at this pH. 
Effective preservative systems require rigorous evaluation which 
is seldom performed on extemporaneous formulations 7 

 

2.2.3Physical Instability  
       Extemporaneously prepared oral suspensions may be 
susceptible to sedimentation of insoluble drug causing caking. 

Difficulty in re-suspending the drug or rapid sedimentation 
following shaking can lead to erratic dosage measurement and 
this inherent problem with extemporaneously prepared 
formulations is of considerable concern. Refrigeration, whilst 
usually desirable to maximize chemical stability and reduce 
microbial growth, can also increase the viscosity of a suspension 
making re-suspension more difficult or cause the precipitation of 
active drug or preservatives. It is important to consider the effect 
on pH of all components of the formulation and the possible 
impact on stability 7 

 

III. MATERIAL AND METHODOLOGY 
3.1 Commercial Drug and Vehicle 
       Tablets containing 5mg of folic acid manufactured by 
Duopharma (Batch number: 131160, Expired: November 2016) 
were used for the compounding of folic acid oral        suspension. 
The vehicle used is syrup Simplex manufactured by KCK 
Pharmaceutical      Industries Sdn Bhd (Batch number: L1405011 
Expired: May 2016). 
 
3.2 Extemporaneous preparation 
       Ground 140 tablet of 5mg folic acid using a mortar and 
pestle to form fine powder. Gradually add syrup simplex to 
levitate the fine powder. Continue mixing of powder and syrup 
simplex in the mortar until uniform paste is formed. Transfer the 
paste into a graduated conical flask. Rinse the mortar and pestle 
with syrup simplex and transfer the solution into graduated 
conical flask. Repeat the rinsing process until all the folic acid 
paste is transferred to the graduated conical flask.  Add 14 
milliliter of Raspberry essence into the graduated conical flask.  
Syrup Simplex was added into the graduated conical flask up to 
total of 700 milliliter. The suspension was stirred with a glass rod 
until a uniform solution was formed.  
       Pour 100 ml of 1mg/ml folic acid oral suspension into 6 
bottles of 120ml semi- transparent plastic bottles. Wrap the bottle 
with aluminum foil. Label 3 bottles as A, B and C and store at 25 
± 2°C (room condition).  Label the other 3 bottles as D, E and F 
and store at 4 ± 2°C.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 355

www.ijsrp.org



Figure 1 : Packing of Folic Acid Suspension 
 
 

 
700ml of master batch was prepared and divided into 6 x 100ml bottle 
 
 
 
 

                      
 A               B         C             D          E     F 
    bottle stored at 25 ± 2°C     bottle stored at 4 ± 2°C 
 
 
 
 
 
 
 
 
 
 
 
 

 
       D1         D7        D14         D30       D60         D90 

10ML each bottle was send for culture and Ph test on respective day 
 

 
3.3 Physicochemical Stability Studies 
       Examine 1mg/ml folic acid suspension on Day 0, 7, 14, 30, 60 and 90 for changes in visual appearance, odor, Ph. and microbial 
contamination.  
 
3.3.1 Visual appearance Study 
       Examine the sample for changes in visual appearance. Score positive (+) for changes in visual Appearance and negative (-) for no 
changes in visual appearance.   
 

Table 1: Visual appearance of folic acid oral suspension 
 

Time (Days) 0 7 14 30 60 90 

25°C A       
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3.3.2 Odor Study 
       Examine the sample for changes in odor. Score positive (+) for unpleasant odor and negative (-) for pleasant odor.   
 

Table 2: Odor of folic acid oral suspension 
 
 
 
 
 
 
 
 
 
 
 
3.3.3 pH Study 
       Transfer 5ml of 1mg/ml folic acid suspension from each bottle into a respectively labeled container .The samples pH will be 
measured by the Pathology department unit, Hospital Seri Manjung. 
 

Table 3: pH of folic acid oral suspension 
 
 
 
 
 
 
 
 
 
 
 
3.3.4 Microbiological Stability Studies  
       The microbial test will be carried out by the Pathology department unit, Hospital Seri Manjung. Transfer 5ml of 1mg/ml folic acid 
suspension from each bottle into a respectively labeled container. Pathology lab will subculture the sample into blood agar, 
MacConkey agar and Sabauroud dextrose agar and incubates for 24-72hours. Score positive (+) for growth and negative (-) for growth 
absence.   
 

Table 4: Microbial results of folic acid oral suspension 
 

Time (Day) 0 7 14 30 60 90 

Blood agar A       
B       
C       
D       
E       
F       

MacConkey agar A       
B       
C       
D       

 B       
C       

4°C D       
E       
F       

Time (Days) 0 7 14 30 60 90 

25°C 
 

A       
B       
C       

4°C D       
E       
F       

Time (Days) 0 7 14 30 60 90 

25°C 
 

A       
B       
C       

4°C D       
E       
F       
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E       
F       

Sabauroud dextrose  
agar 

A       
B       
C       
D       
E       
F       

 
 
3.4 Ethical consideration 
       Ethical approval will be obtained from the National Medical Research and Ethics Committee (MREC) of Ministry of Health 
(MOH) via the National Medical Research Register (NMRR). 
 
3.5 Data analysis 
       The physicochemical, microbiological and analytical properties of extemporaneously prepared folic acid oral suspension will be 
presented as descriptive analysis. 
 
 

IV. RESULT AND DISCUSSION 
4.1 Result of Physicochemical Stability Studies 
4.1.1 Result of Visual appearance study 
       The suspension was scored positive (+) for changes in visual appearance and negative (-) for no changes in visual appearance. 
Photographic evidence was taken on day 0, 7, 14, 30, 60 and 90. The suspension retained its color and opaquecity from day 0 to day 
90(picture 1 - picture 6) .There was no visible changes in color of folic acid suspension throughout the study. There was visible 
accumulation of fructose crystal in the neck of the bottle and the cap (picture 7-picture 8) .The formation of the crystal is due to the 
dehydration of the residual of the suspension at this site.   
 

Table 5 : Visual appearance of folic acid oral suspension 
 
 
 
 
 
 
 
 
 
 

Picture 1 

    
Sample A , B , C day 1: storage 25°C     Sample D , E , F day 1 : storage 4°C 

 
 
 
 
 

Time (Days) 0 7 14 30 60 90 

25°C 
 

A - - - - - - 
B - - - - - - 
C - - - - - - 

4°C D - - - - - - 
E - - - - - - 
F - - - - - - 
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Picture 2 

    
Sample A , B , C day 7: storage 25°C     Sample D , E , F day 7 : storage 4°C 

 
Picture 3 

   
Sample A , B,C day 14: storage 25°C     Sample D , E , F day 14 : storage 4°C 

 
Picture 4 

   
Sample A , B,C day 30: storage 25°C     Sample D , E ,F day 30 : storage 4°C 

 
 
 
 

Picture 5 

  
Sample A , B,C day 60: storage 25°C     Sample D , E , F day 60 : storage 4°C 

 
 
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 359

www.ijsrp.org



 
Picture 6 

    
Sample A , B,C day 90 : storage 25°C            Sample D, E ,F day 90 : storage 4°C 

 
Picture 7                                               Picture 8 

            
 
       Formation of fructose crystal in the neck and on the cap of 
the bottle  
 
4.4.2 Odor Study 

       The Suspension was examined for changes in odor. The 
suspension was scored positive (+) for unpleasant odor and 
negative (-) for pleasant odor.   
 

 
Table 6: Odor of folic acid oral suspension 

 
 
 
 
 
 
 
 
 
 
 
 
       The suspension was smelled sweet raspberry throughout the 
study period. No changes in odor were noticed up to day 90 of 
the study. No changes in odor indicate the formulation will be 
palatable for 90 days and there was no bacterial growth in the 
formulation.  
 
 
 

 
 
 
 
 
 
 

 
 
4.4.3 pH Study result 
 
 
 
 
 
 

Time (Days) 0 7 14 30 60 90 

25°C 
 

A - - - - - - 
B - - - - - - 
C - - - - - - 

4°C D - - - - - - 
E - - - - - - 
F - - - - - - 
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Table 7: pH of folic acid oral suspension 

 
       The samples pH was measured by the Pathology department 
unit, Hospital Seri Manjung. The samples pH was constant from 
day 0 to day 60 at pH 5.0. However the pH was deranged at day 
90. pH of sample A and sample C which was stored at 25°c 
increased from pH 5.0 to pH 5.5 and 6.0 respectively while only 
1 sample E stored at 4°c increased from pH 5.0 to pH 5.5 . 
       The derangement in pH might be due to the formation of 
fructose crystal in the neck and cap of the bottle (picture 7, 
picture 8). The Crystal might have changed the equilibrium of 
the suspension and hence the changes in pH. 

       A study by Manzur UI8 has shown that folic acid is stable in 
aqueous solution between 5 and 8. This is further supported by a 
study by Ester P Daniel10, reported that negligible decomposition 
occur on autoclaving folic acid solution for 15 minutes at 121°C 
at pH 5 to 10. A recent study done in 2012 showed that liquid 
preparation was stable at pH range of 5 to 5.5 and no significant 
degradation when the liquid was stored for 2 years at room 
temperature11 

       Although there was derangement in pH, it is safe to say that 
the solution was stable and safe for consumption. 
 
4.4.4 Microbiological Stability Studies  
       The microbial test was carried out by the Pathology 
department unit, Hospital Seri Manjung. The sample was 
subculture by the Pathology lab into blood agar, MacConkey 
agar for 24 hour and Sabauroud dextrose agar for 72hours. The 
result was score positive (+) for growth and negative (-) for 
growth absence. The test for total microbial count was not 
carried out due to lack of suitable equipment and no budget 
given. 
 

 
Table 8: Microbial results of folic acid oral suspension 

 
Time (Day) 0 7 14 30 60 90 

Blood agar A - - - - - - 
B - - - - - - 
C - - - - - - 
D - - - - - - 
E - - - - - - 
F - - - - - - 

MacConkey agar A - - - - - - 
B - - - - - - 
C - - - - - - 
D - - - - - - 
E - - - - - - 
F - - - - - - 

Sabauroud dextrose  
agar 

A - - - - - - 
B - - - - - - 
C - - - - - - 
D - - - - - - 
E - - - - - - 
F - + - - - - 

 
       The test was only scored positive once for sample F (store 
4°c) for test on day 7.  The growth on Sabauroud dextrose agar 
indicated the growth of dermatophytes and fungi. Subsequent test 
on the same sample failed to score for any growth. It is sufficient 
to say that the inoculate might be due to exposure to air or 
contamination during the transferring or sampling of the folic 
acid suspension.  

 
 

V. STUDY LIMITATION  
       The limitation of this study is lack of analytical data to 
support our result. The content folic acid in the folic acid 
suspension needs to be measured by HPLC-UV method to 

Time (Days) 0 7 14 30 60 90 

25°C 
 

A 5.0 5.0 5.0 5.0 5.0 5.5 
B 5.0 5.0 5.0 5.0 5.0 5.0 
C 5.0 5.0 5.0 5.0 5.0 6.0 

4°C D 5.0 5.0 5.0 5.0 5.0 5.0 
E 5.0 5.0 5.0 5.0 5.0 5.5 
F 5.0 5.0 5.0 5.0 5.0 5.0 
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quatitify the amount of folic acid through the study period. 
Although we could establish the stability of the suspension, we 
could not establish the content of folic acid in the formulation  
 
However a recent 2012 study by Vignesh M, have shown that 
folic acid suspension was able to maintain the concentration of 
folic acid in the suspension above 90 % up to 6 month at room 
temperature when the pH is 5.311.  Another study by Lucy Y, 
have shown that the concentration of folic acid assay is more 
than 90% for 60 days at pH between 3.3 to 5.3 12 .  
       The microbial stability test method was not done according 
to the British Pharmacopeia 2010 for non-sterile product. 
       This limitation is due lack of access to the laboratory 
equipment to require to run the study according to internationally 
accepted standard .The limitation above will be concern if this 
formulation to be used to produce folic acid suspension for 
commercial purpose. Since this formulation is for 
extemperonueos preparation of folic acid suspension, the data 
could be used as a reference to determine the expiry date of the 
suspension prepared extemporaneously in hospital setting .  
 

VI. FUTURE CONSIDERATION 
       This study should adopt method recommended by British 
pharmacopeia 2010 for non-sterile product 
 

VII. RECOMMENDATION  
       A commercially available suspending system “X-Temp oral 
suspension” could be used to prepare folic acid suspension. A 
study with Folic acid suspension prepared with X-temp oral 
suspension has been shown to be stable for 60 days. The method 
used in the study conforms to British pharmacopeia 2009 
standard. 
       However, cost to use X-temp will be a concern. A study on 
cost analysis of using syrup simples versus X-temp as suspension 
vehicle has shown that it cost RM 0.23 to produce 30ml of folic 
acid suspension using syrup simplex and RM 3.08 to produce 
30ml of folic acid suspension using X-temp13 

 

VIII. CONCLUSION  
       This study have shown that this formulation of 
extemporaneously prepared folic acid oral suspensions stored at 
4°C (refrigerated) and 25°C (room temperature) is stable up to 60 
day supported by the pH and physiochemical result . It is 
recommended that the shelf life of this formulation is to be 60 
days and storage condition of 4°C (refrigerated).  
 

ACKNOWLEDGEMENT 
       The authors are thankful to the team of our study and to 
pathology department, hospital Seri Manjung and CRC 
department who supported in all aspect to conduct this study .  
 

REFERENCES 
[1] T. Chan, L., &Yeoh, L. (2012). Stability of folic acid in an 

extemporaneously prepared oral suspension.Winwa Medical SdnBhd, Bukit 
MertajamPulau Pinang. 

[2] Brion, F., Nunn, A. J., &Rieutord, A. (2003).Extemporaneous (magistral) 
preparation of oral medicines for children in European 
hospitals.ActaPaediatrica (Oslo, Norway: 1992), 92(4), 486–490. 

[3] ASHP Special Interest Group on Pediatric Pharmacy Practice, & Committee 
on Extemporaneous Formulations. (1987). Handbook on extemporaneous 
formulations. Bethesda, MD: American Society of Hospital Pharmacists. 

[4] Ministry Of Health extemporaneous Formulary 2011  
[5] Layrisse, M., Roche, M., & Baker, S. J. (1976). Nutritional anaemias. 

Monogr Ser World Health Organ, 55–82. 
[6] British national formulary .section 9.1.2 drugs used in megaloblastic 

anaemias.British association and royal pharmaceutical society of great 
Britain 2009 

[7] Glass, B. D., & Haywood, A. (2006). Stability considerations in liquid 
dosage forms extemporaneously prepared from commercially available 
products. J Pharm PharmSci, 9(3), 398–426. 

[8] U.I Manzur & Haque Hashmi (1972). Assay of Vitamins in Pharmaceutical 
Preparation First Edition; 7(10): 213-226. 

[9] A study of folic acid stability in solutions of the B complex vitamins 
Biamonte, Alfred R (1951), 

[10] Esther P. Daniel and O. L. Kline DETERMINATION FACTORS 
AFFECTING FOLIC ACID J. Biol. Chem. 1947, 170:739-746. 

[11] Vignesh m , sivakumar M , Parkavi v , Selvakumar K ,Joysa Ruby J . 
stabilization of folic acid in liquid dosage form : formulation development , 
method validation and comparative analysis : international journal of 
pharmaceutical and chemical science 2012 : 1 (1) :332-338 

[12] Lian T.chan , Lucy Yeah . Stability of folic acid in an extemporaneously 
prepared oral suspension . Malaysian journal of pharmacy 2012 

[13] Hing yl , roshayati ms , balan s , widiadharan d , lee cc Cost analysis of 
ectemporanous preparation of folic acid 1mg/ml syrup with the use of 
simple syrup versus Xtemp suspension as a suspension vehicle in sungai 
buloh out patient pharmacy department 

 

AUTHORS 
First Author – Gobi Hariyanayagam Gunasekaran, Pharmacy 
department , Hospital Seri Manjung, 012-5675412, 
gobi_hari@yahoo.com 
Second Author – Nurul Hidayah bt. Jusoh, Pharmacy 
department , Hospital Seri Manjung 
Third Author – Nurhazirah bt. Saridin, Pharmacy department , 
Hospital Seri Manjung  

 

 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 362

www.ijsrp.org



A Study to assess the impact of foot care instruction on 
diabetic foot practices in a selected community 

V.Anilvince * Pallela Narayana Someshwara Rao ** 
 

*  MSc Nursing, R.V.S. College of Nursing, R.V.S Educational Trust, Sulur, Coimbatore, Tamilnadu, India. 
** Assistant Professor, Department of Surgery, Sri Muthukumaran Medical College, Chikarayapuram, Mangadu, Chennai, Tamilnadu, India. 

 
Abstract- Several population-based studies report an annual 
incidence of diabetic foot ulceration in the range of 2% to 3% in 
IDDM and NIDDM patients, whereas the prevalence varies 
between 4% and 10% . These studies also indicate a general 
trend for higher frequencies of ulceration with increasing age and 
duration of diabetes. A 3-year retrospective cohort study of 8905 
patients in a large health maintenance organization who have 
diabetes reported a 5.8% cumulative incidence of ulceration 
(approximately 2% per year). 
      In India diabetes mellitus has become an epidemic with more 
than 67 million diabetic individuals currently diagnosed with the 
disease. Patients are losing their savings because of the 
complications of diabetes like ischemic heart disease, myocardial 
infarction, chronic kidney disease, diabetic retinopathy and 
diabetic foot ulcer. 
      This study was done to emphasize the importance of 
education in preventing foot ulcer among the diabetic patients. A 
sensitized patient towards the complications of diabetic foot ulcer 
and the ideal foot practices in daily life will have less chances of 
landing up in amputation. Hence, video demonstration was used 
as a medium of instruction and pre-test and post test were 
conducted on the study population with control sample. The 
difference in foot practice was proven by the improved scores in 
post-test in the experiment group. 
 
      AIM:  To assess the effectiveness of foot care instruction on 
practice among patients with diabetes mellitus in a selected 
community at kanyakumari district. 
 
      RESULTS: In the experimental group significant mean score 
difference was seen between pre-intervention and post-
intervention knowledge status.  
      The level of practice was studied on different aspects of 
diabetic foot care. In practice also significant mean score 
difference was seen with experimental group after intervention in 
the aspects of foot care ( t= 15th day- 31.84, 30th  day- 30.48 
df=58 P < 0.05) and foot wear practice (t= 15th day-29.91, 30th 
day- 32.31 df=58 P < 0.05). 
 
CONCLUSION: The study concluded that teaching with video 
demonstration had an effect on foot care practices among the 
diabetic patients. It improved their level of practice regarding 
diabetic foot care and ensuring the safety of the patients and 
minimizing the risk of diabetic foot ulcer and amputation. 
 
Index Terms- diabetes, diabetic foot care, education, knowledge, 
prevention. 
 

I. INTRODUCTION 
n 2011, diabetes resulted in 1.4 million deaths worldwide, 
making it the 8th leading cause of death. Unfortunately, once 

sustaining an ulceration, recurrence rates can reach 50% at 2 
years and 70% at 5 years .Patients who have diabetic foot ulcers 
have also been determined to have an increased risk for mortality 
when compared with non-ulcerated counterparts. Boyko reported 
a 2.4-fold risk of death in patients who have diabetic ulcers after 
adjustment for age, duration, glucose control, amputation, and 
smoking history. Ramsey, in a 1999 retrospective cohort study of 
8905 patients with diabetes, reported a 3-year survival of only 
72% in those with foot ulcers versus 87% in age and sex-
matched non-ulcerated patients. In a recent single-prospective 
cohort study of patients with new diabetic foot ulcers, the 5-year 
mortality rate was 44%, although there was no reported 
comparison with non-ulcerated cohorts. 
        Mortality was highest (55%) in those patients who had 
ischemic ulcers. Amputation is one of the more prevalent major 
complications of diabetes mellitus, accounting for 86,000 
diabetes-related discharges in 1996. Approximately 80% to 85% 
of lower extremity amputations (LEA) are preceded by foot 
ulceration .The number of people with diabetes is expected to 
rise to 592 million by 2035. Untreated, diabetes can cause many 
complications. Serious long-term complications include heart 
disease, kidney failure, and damage to the eyes and diabetic foot 
ulcer. The term “Diabetic Foot” is used to refer to a variety of 
pathologic conditions that may affect the feet of people with 
diabetes. All Diabetes mellitus patients require effective 
education regarding prevention of foot injuries, foot care because 
diabetes initially causes poor circulation and nerve damage and 
leads to injury.  
        In order to prevent these complications of diabetic foot, we 
devised a strategy of video demonstration and wherever feasible 
individual instructions to improve their knowledge regarding foot 
practices. 
 

II. OBJECTIVES 
     a) To describe the background of the diabetic patients  who 
will be interviewed. 
      b) To determine whether the foot care instruction makes any 
difference in the knowledge and practice of foot care among 
diabetic patients 
  

I 
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III. MATERIALS AND METHODOLOGY 
        Study population: The population included all the adults 
with Type 2 Diabetes Mellitus residing in the selected 
community at Kanyakumari. 
Study period: Dec 2013-2015 
Sample size:  60 
Sample selection : Systematic random sampling method was 
used. 
 
INCLUSION CRITERIA 
 

• Both males & females. 
• Age above 35. 
• Known case of diabetes above 2 years. 
• Adults with Type 2 Diabetes Mellitus and those who are 

willing to participate in the study. 
• Those who understood Tamil. 

 
EXCLUSION CRITERIA 

• Those who had training about diabetic foot care. 
• Those who were critically ill. 
• Those who are bedridden. 
• Those with the history of diabetic foot ulcers. 
• Those with the history of peripheral vascular disorders 

or any other co morbid conditions. 
• Hearing problem 
• Visual problem 

 
PROCEDURE 

        Study was begun after approval from the institutional ethical 
board. A prior permission was obtained from the Municipal 
Council, primary health center, village health nurse, church 
committee, priest, clients and their family members. 
        The conceptual frame work used in this study was based on 
modified Orem’s self care model (2004). A true experimental pre 
and post test control group design was used to determine the 
effect of individualized instruction on foot practices of among 
the adults with type 2 diabetes mellitus. The sample of 60 
patients was selected who were on treatment for diabetes. 
Selection was done by systemic random sampling method. 
Samples were randomly assigned to control and the experimental 
group 30 in each. The data from the samples were collected by 
using a structured interview schedule and observational checklist. 
The data was analyzed using descriptive and inferential statistics. 
A pretest was given to both experimental and the control group. 
An individualized teaching with video demonstration on diabetic 
foot care was given to the experimental group after the pre-test. 
Post-test was conducted on 15th and 30th day. 
        Statistical analysis: By descriptive and inferential statistics. 
        Frequency and percentage distribution were used to analyze 
demographic variables and to assess practice regarding diabetic 
foot care. 
        Mean and mean score percentages were used to determine 
the difference in the level of practice regarding diabetic foot care.  
Unpaired‘t’ test was used to determine the significant difference 
in the level of practice in different areas on diabetic foot in 
experimental and the control group.  
         ‘Chi square test’ was used to assess the association of 
selected demographic variables with the level of  practice. 
 

IV. RESULTS 
        A. Demographic characteristics of the sample 

Table 1 
FREQUENCY AND PERCENTAGE DISTRIBUTION OF EXPERIMENTAL AND CONTROL GROUP ACCORDING TO 

ERSONAL CHARACTERISTICS                                                                                                                                        N=60 
 

 
S.No. 

 
Demographic 
Characteristics 

Experimental group 
(N=30) 

Control group 
(N=30) 

Frequenc
y 

Percent
age 

Frequen
cy 

Percen
tage 

1. Age 
a) 36– 45 Years 
b) 46 –55 Years 
c) 56 – 65 Years 
d) >65 Years 

 
2 
9 
12 
7 

 
6.7 
30.0 
40.0 
23.3 

 
2 
7 
13 
8 

 
6.7 
23.3 
43.3 
26.7 
 

2. Sex 
a) Male 
b) Female 

 
13 
17 

 
43.3 
56.7 

 
15 
15 

 
50.0 
50.0 
 

3. 
 
 
 
 

Education 
a) Illiterate 
b) Primary  
c) Secondary 
d) Collegiate 

 
5 
10 
8 
7 

 
16.7 
33.3 
26.7 
23.3 

 
2 
7 
9 
12 

 
6.7 
23.3 
30.0 
40.0 
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       Table-1 Presents frequency and percentage distribution of experimental and control group samples according to personal 
characteristics  
 

TABLE – 2 
FREQUENCY AND PERCENTAGE DISTRIBUTION OFEXPERIMENTAL AND CONTROL GROUP ACCORDING TO 

DISEASE CHARACTERISTICS 
N=30 

4. 
 
 

Marital status 
a) Married 

b)     Unmarried 
c)     Widow 
d)     Separated 

 
25 
2 
3 
- 

 
83.3 
 6.7 
10.0 
- 

 
17 
4 
5 
4 

 
56.67 
13.33 
16.67 
13.33 

 5. 
 
 
 
 
 

Occupation 
a) Farmer 
b) Laborer 
c) Private employee 
d) Government  

 employee 
e) Unemployed 

 

 
1 
6 
4 
3 
 
16 

 
3.3 
20.0 
13.3 
10.0 
 
53.3 

 
- 
13 
4 
3 
 
10 

 
- 
43.3 
13.3 
10.0 
 
33.3 

   6 Religion 
 a)     Hindu 
 b)    Christian 
 c)      Muslim 
 

 
2 
28 
- 

 
6.7 
93.3 
- 

 
1 
29 
- 

 
3.3 
96.7 
- 

SL No 
 

 
Disease characteristics 

Experimental 
group (N=30) 

Control group 
(N=30) 

 Freque
ncy 
 

Percentag
e 
 

Frequen
cy 
 

Percenta
ge 
 1 

 
 
 

History of Diabetes Mellitus 
a.  2-4Year 

b. 5-7 Years 
c.   8-10years 
d.     >10years 

 
10 
8 
4 
8 

 
33.3 
26.7 
13.3 
26.7 

 
12 
5 
8 
5 

 
40.0 
16.7 
26.7 
16.7 

     
 
23 
1 
6 

 
2 
 

Treatment measures followed      a. 
Oral hypoglycemic Agents 
b. Insulin 

   B h 

 
22 
4 
4 

 
73.3 
13.3 
13 3 

 
76.7 
3.3 
20 0 3 

 
Presence of comorbid illness 
a. No 
b. Yes 
 

 
17 
13 
 

 
56.7 
43.3 
 

 
14 
16 
 

 
46.7 
53.3 
      

 
26 
4 
 

 
4 
 
 
 

Smoking habit 
a. No 
b.   Yes 
 

 
28 
2 
 

 
3.3 
6.7 
 

 
86.7 
13.3 
 5 

 
 

Blood sugar 
 a.  100-150mgs/dl 
b.   151-200 mgs/dl 
c.   201-250 mgs/dl 
d.   251-300 mgs/dl 
e     >301 mgs/dl 

 
10 
8 
6 
4 
2 

 
33.3 
26.7 
20.0 
13.3 
6 7 

 
15 
7 
3 
3 
2 

 
50.0 
23.3 
10.0 
10.0 
6 7 
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       Table-2 shows the frequency and percentage distribution of experimental and control group according to disease condition and 
treatment information.  
Table value- 2 
                                          

Table -3 
 

FREQUENCY AND   PERCENTAGE OF THE EXPERIMENTAL AND CONTROL GROUP ACCORDING TO OVERALL 
LEVEL OF PRACTICE REGARDING DIABETIC FOOT CARE BEFORE AND AFTER INTERVENTION 

N=60 
 

 
Level   of Practice 
 

 
Experimental Group  
N=30 
 

 
Control Group  
N=30 
 

Before 
Interventio
n 
 

After Intervention 
 

Base line 
Observatio
n 
 

Subsequent 
Observations 
 15th day 

 
30th day 
 

15th day 
 

30th day 
 

F 
 

% 
 

F 
 

% 
 

F 
 

% 
 

F 
 

% 
 

F 
 

% 
 

F 
 

% 
 Good 

 
- 
 

- 
 

30 
 

100 
 

30 
 

100 
 

- 
 

- 
 

- 
 

- 
 

- 
 

- 
 

Average 
 

30 
 

100 
 

- 
 

- 
 

- 
 

- 
 

30 
 

100 
 

30 
 

100 
 

30 
 

100 
 

Poor - - - - - - - - - - - - 
 
       Table 3 shows the frequency and percentage of experimental and control group according to level of overall practice regarding 
diabetic foot care before and after intervention. 
                                          

Table-4 
Comparison of overall mean practice score and standard deviation in experimental and control group before and after 

intervention and level of significance 
N=60 

 
Level 
of 
practice 

Max. 
Scor
e 
 

Experimental 
Group 
N = 30 
 

Control Group 
N = 30 
 

 
 
MD 

Un 
paired 
‘t’ 
value 
P<0.05 
df 58 
 

Mea
n 
score 

Mea
n 
score 

 

SD 
 

Mean 
score 
 

Mea
n 
score 

 

SD 
 

 
Before intervention 

 
87 

 
42.2
6 
 

 
48.5
7 
 

 
4.52 
 

 
41.53 
 

 
47.7
3 
 

 
4.52 
 

 
0.73
3 
 

 
0.733N
S 
  

15th day after 
intervention 

 
87 
 

 
79 

 
90.8
0 
 

 
2.65 
 

 
43.67 
 

 
50.2
0 
 

 
6.80 
 

 
35.3
3 
 

 
39.83* 
 

30th day after 
intervention 

 
87 

 
80.5
3 

 
92.5
6 

 
0.41 
 

 
43.57 
 

 
50.0
8 

 
0.84 

 
36.9
7 
 

 
39.63* 
 

      *-Significant. NS- Not Significant                        Table value -2 

 
6 
 
 
 
7 

Results of latest urine test? 
a. Not  Done 
b.   Done 
 
Results of latest HbA1C? 
a. Not Done 
b.   Done 
 
 

 
 
30 
- 
 
30 
- 

 
 
100.0 
- 
 
100.0 
- 

 
 
30 
- 
 
30 
- 

 
 
100.0 
- 
 
100.0 
- 
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       Table-4shows comparison of overall mean practice score and standard deviation of experimental and control group before and 
after intervention and level of significance.                                             
 
 

TABLE -5 
 

mean practice score and standard deviation of experimental and control group in different aspects of diabetic foot care 
practice on 30th  day after intervention and level of significance 

N=60 
 

 
 
Aspects of 
Practice 
 

 
 
Max 
Score 
 

Experimental Group 
N = 30 
 

Control Group 
N = 30 
 

 
 
 
MD 
 

Un paired 
‘t’ value 
P<0.05 
df-58 Mean 

score 
 

Mean 
score % 
 

SD 
 

Mean 
score 
 

Mean 
score % 

SD 
  

Foot care 
practice 
 

 
48 
 

 
45.03 
 

 
93.81 
 

 
1.27 
 

 
26.07 
 

 
54.31 
 

 
3.16 
 

 
18.97 
 

 
30.48* 
 

 
Foot wear 
practice 
 

 
 
39 
 

 
 
35.50 
 

 
 
91.02 
 

 
 
1.61 
 

 
 
17.50 
 

 
 
44.87 
 

 
 
2.61 
 

 
 
18.00 
 

 
 
32.13* 
  

*-Significant. NS- Not Significant.                      Table value- 2 
 
       Table-5shows mean practice score and standard deviation of experimental and control group in different aspects of diabetic foot 
care practice on 30th day after intervention and level of significance.  
 

V. DISCUSSION 
       In the experimental group all the samples 30(100%) had 
average level of practice before intervention. On the 15th and 30th 
day after intervention, all the samples 30(100%) had good level 
of practice. Whereas in the control group, all the samples 
30(100%) had average level of practice on the baseline 
observation. In the subsequent observation on 15th day and 30th 
day, there were no changes in the level of practice. 
       In the experimental group overall mean practice score before 
intervention was 48.57% whereas in control group the score was 
47.73%. Statistically there was no significant difference in the 
mean practice score between experimental and the control group 
before intervention with ‘t’ value 0.733(p<0.05, df=58). 
       On the 15th  day of observation the mean practice score 
increased from 42.26% to 79 % in experimental group, where as 
in control group the mean practice  score 47.73%  to. 50.02%   
Statistically there was a significant difference in mean practice 
score between experimental and control group on 15th day after 
intervention with ‘t’ value  39.83% (p<0.05, df=58). On the 30th 
day of observation the mean practice score increased from 42.26 
to 80.53%  in experimental group, whereas in control group the 
mean score increased from 47.73% to 50.8.% Statistically there 
was a significant difference in mean practice score between 
experimental and control group on 30th day after intervention 
with ‘t’ value  39.63(p<0.05, df=58).  
       On the 30th day after intervention, the percentage of mean 
practice score on various aspects of practice increased slightly 
with a range of  91.02 % - 93.81% in the experimental group, the 
highest score was observed in a the aspect of foot care practice 
93.81%, and the next score in the aspect  of foot wear practice 
91.02%.  

       Whereas in the control group the mean practice score 
remained almost in the same range 44.87% -54.31% percentage, 
the highest score was in the aspect of foot  care practice 54.31%  
and the least score was in the aspect of foot wear practice 
44.87%. 
Statistically, there was a significant difference in the mean 
practice score in the aspect of foot care practice [‘t’ value 
30.48(p<0.05, df=58)] and foot wear practice [‘t’ value 
32.13(p<0.05, df=58)] between the experimental and control 
group. 
 

VI. CONCLUSION 
       In conclusion, since diabetic foot ulcers leading to foot 
amputation and below knee amputation have become a burden on 
health care system, we must act to increase the knowledge of foot 
practice among diabetic patients. 
       If interventions like video display and demonstrations 
regarding foot care can cause a significant difference in foot care 
practices (which in turn can decrease the incidence of foot ulcers 
and resulting amputations) among the diabetic patients as shown 
in this study, then we should adopt a nationwide policy on the 
same so that even the poorest of the patients is benefitted.  
India’s economy will improve with less expenditure on these 
preventable complications. 
This again emphasizes the fact that prevention is better than cure. 
 

APPENDIX 
A. Rating scale 
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       It was used for assessing the practice of diabetic foot care. It 
consisted of 29 items, grouped under two areas: foot care 
practice and footwear practice. The rating scale was 0-3 to mark 
the presence or absence of the activity in diabetic foot care 
before and after the intervention on 15th and 30th day.Rating scale 
 

B. Scoring and interpretation of scoring 
       Structured interview question schedule on knowledge was 
designed and minimum obtainable score was 0 and maximum 20. 
 

Score Grading 

14 to 20 Good 

7 to 13 Average 

0 to 6 Poor 

 
C. Observational checklist on the technique of self 

administration of insulin. 
D.  

       The score of 3 was excellent activity, score of 2 was good 
activity, 1 was average activity and 0 score was absence or poor 
activity of foot care. Minimum obtainable score was 0 and 
maximum was 87. 
 

Score Grading 

59 to 87 Good 

30 to 58 Average 

0 to 29 Poor 
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Abstract- In this paper, the Phishing Attacks and their preventing methods are discussed. These Phishing Attacks are mostly used to 
theft or extract your personal information by various means which leads in emptying your bank accounts. In addition to this, some 
preventing measures should be taken in mind to get rid of these frauds. 
 
Index Terms- Hypertext Transfer Protocol (HTTP), Hypertext Transfer Protocol Secure (HTTPS), Uniform Resource Locator (URL), 
Secure Sockets Layer (SSL), Electronic Mail (Email), Internet Service Provider (ISP). 

I. INTRODUCTION 
hishing is a technique of stealing user’s personal information such as credit card or bank account numbers, user id’s and  
asswords, and subsequently committing fraud. This technique uses the Email as a weapon 

 
    Scammers used many ways to steal your information, but most commonly through fraud emails which look very similar to real 
world just like 

- Emails received from the bank or another institution asking you to provide the details 
- Emails received from the well known companies for winning the lottery or jackpot asking you to just provide the details and, 

the user’s greed or their necessity for money, makes their (Scammers) way easier. 
- Emails received with an attachment and asking you to install or download it to increase your system performance or to win 

shopping points etc. These attachments mostly contain the Trojan or Viruses which scans your HARD DISK and try to find 
out the saved passwords, id’s and other personal information and share with the Scammers without your intervention. 

 
And once scammers have phished out your information, they could use it in a number of ways. Your credit card could be used for 
unauthorized purchases, or your bank account could be cleared out. 

II. PHISHING CYCLE 

                                             
Fig 1.1: Phishing Cycle 

P 
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III.  PHISHING ATTACKS 
     
Following are the Phishing Attacks which generally used by the Scammers: 

A. Man-in-the-middle Attacks 
    This is one of the most successful ways of stealing the customer information through man-in-the-middle attacks. In this case the 
attacker sits between customer and actual server. Then it read and stores all communications between the systems. 
 
From this particular position as shown in Fig 1.2 the attacker can observe all the transactions. 
 

 
      Fig 1.2: Man-in-the-middle 
 
This attack is being successful for HTTP and HTTPS as well.  
 
How it is conducted: 
 

• In case of HTTP: 
 

o The customer connects the fraud server using the link which is received in his email.  
o Once the link is opened as web page, it looks like the real site, then the customer entered their credentials(User name 

and Password) to Login 
o By the same time the attacker’s server build the connection with the actual server using the same credentials and 

entered into it. 
 

• In case of HTTPS: 
 

o Attacker creates the SSL connection between the client and their(attacker) proxy server to record all traffic in an 
unencrypted form 

o By the same time Attackers proxy creates their own SSL connection to the actual server 
o Once the connection is established then the attackers can use the same credentials as entered by the actual user. 

 

B. Preset Session Attack 
    In this case, Phishing mail contains a Pre-defined Session ID which is used while connecting with the server. Now the attacker 
waits for the recipient to connect the server using the same session ID. 
 
Once the recipient completes the authentication, the attacker is ready for raid. 
 
The Fig 1.3 shows how the Preset Session Attack is conducted: 
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Fig 1.3: Preset Session Attack 

 
As shown in Fig 1.3, when the message recipient open the web page using the ink having session ID = 2BCD5679GEJ. At the same 
time the attackers tried to open the same link in every minute with the same Preset session ID and using the condition Login = true as 
defined in the following link: 
https://hdfcbank.com/netbanking?session=2BCD5679GEJ&Login=True 
 
Until the recipient not authenticated the link, the error message is shown at attacker’s end. Once the authentication is successfully 
done, the attacker can access the same page and ready for Fund Transfer. 
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C. Trojan Attack 
    This attack is one of the most dangerous and favorite in the attacker's list as they just have to send the attachment or the link 
consisting of Trojan virus. This virus is too intelligent which do all the programmed activities by their own and provides all the details 
to the attacker. 
 
How it is conducted: 
 

i. Attacker's send the attachment or the link via email. 
 

ii. The content of the email generally Entice the recipient either to download the attachment or follow the link to download it.  
 

iii. When the recipient double-clicks to open the attachment, the Trojan virus got activated and starts their assigned work.  
 

iv. It collects the information from your system by scanning it and to memorize or store the key strokes entered using the 
keyboard while using any web application  

 
v. After that it sends all the data to the attacker's and also allows the attacker's to remotely control your system. Then the 

attackers encapsulate all the data and Game is over at the recipient end. 
 

 
Fig 1.4: Trojan Attack 

 

D. Graphical Substitution 
    In this case, attackers replace the secure padlock and the Zone of the page source by using the images in the URL. Like for https:// 
it used the image for padlock as described in Fig1.5, 
 
How it is conducted: 
 

i. Attacker's send the link via email. 
 

ii. When the recipient click on the link, the expectation is the server connects with the following URL: 
https://www.netbanking.hdfcbank.com/netbanking 
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But actually the link redirects the recipient to the following fake server 
www.netbanking.hdfc_upgrade.com/netbanking 

 

 
 

Fig 1.5: Graphical Substitution 
 

iii. The attacker using their graphics techniques replaces the padlock with the image   which is present in URL field 
and also it replaces the same with the fake address bar to hide the real information. 
 

iv. Once the recipient fills the details like Username and Password, attackers tried the same with the real server and ready for the 
funds transfer.  

IV. PREVENTING METHODOLOGIES 
      
1. Never Click on Hyperlinks within emails 
 
The Hyperlinks within emails can re-direct to fraud website which looks similar to real site. 
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If you are not 100 percent sure of the source of the email, then never click on hyperlinks within emails, whether it comes from a 
legitimate company or from other source. Instead of this, you can type the URL in the Internet browser address bar, or call the 
company on a contact number for verification and make sure it is genuine.  
 
2. Never download anything from an un-trusted website 
 
Whenever you download anything from an un-trusted website, you also receive Trojan or other viruses with that download file. When 
you double click on the downloaded file, the virus got activated and ready to steal your information. So to prevent from these frauds, 
always download from trusted websites only. 
 
3. Use Anti-Virus Software 
 
To protect against Trojan horse and other virus attacks, use anti-virus software which can detect and delete virus files before they can 
attack your computer. It is important to keep all anti-virus software up to date with vendor updates. These virus programs can search 
your computer for personally sensitive information and pass this information to attackers. 
 
4. Keep Software Updated (Operating Systems & Browsers) 
 
Many computer attackers are continually finding vulnerabilities in operating systems and Internet Browsers. Software vendors are 
constantly updating their software to fix these vulnerabilities and protect consumers. So always keep all the used software updated. 
 
5. Always look for "https" and a padlock on a site that requests personal information 
 
Information entered on an Internet Web Site can be intercepted by a third party.  So the websites having https and padlock protects 
you from these kinds of activities as shown in Fig 1.6. When submitting sensitive financial and personal information on the Internet, 
look for the locked padlock on the Internet browser's status bar or the “https://” at the start of the URL in the address bar. The absence 
of these indicators shows that the web site is definitely not secure. 
 

 
 
      Fig 1.6: Padlock with HTTPS 
 
When you click on the Padlock as shown in Fig 1.7, the pop-up related to certificate opens, then click on the View Certificates, after 
that another pop-up window opens which contains the certificate details from where you validate the web server. 
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       Fig 1.7: View Certificates 
 
6. Keep your Computer clean from Spyware 
 
Spyware & Adware are files that can be installed on your computer, even if you don't want them. It monitors your Internet browsing 
patterns like you are searching for purchasing anything and keep an eye on your purchasing and provides the same information to 
companies. 
 
For example: 
If you've downloaded some music, files or documents and suddenly started getting annoying ads popping up on your screen, you 
could definitely be infected with Spyware and/or Adware! The website which is most popular for downloading songs 
(www.songspk.pk) is the best example of this. 
 
7. Report Phishing Emails 
 
You can report phishing email to reportphishing@antiphishing.org. The Anti-Phishing Working Group is a group of ISPs, security 
vendors, financial institutions and law enforcement agencies, uses these reports to fight phishing. 
For more information check Identity Theft Help Sites below: 
 

• http://www.consumer.gov/idtheft/ 
• http://www.identity-theft-help.us/ 
• http://www.identitytheft.org/ 
• http://www.usdoj.gov/criminal/fraud/idtheft.html 
• http://www.ifccfbi.gov/index.asp 
• http://www.fbi.gov/scams-safety/fraud 

V. CONCLUSION 
Now you understand the Phishing Attacks and their Preventing measures, so it is highly recommended to use the preventing 

methodologies in day to day life to be secure and safe from the Phishing Attacks. So the conclusion is that we cannot stop these kinds 
of Attacks but we can follow the safety measures to prevent from this.  
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Abstract- The study was conducted to investigate the role of 
female labour in agriculture in Erode District during 2014-15. An 
interview schedule was used to collect data from a convenient 
sample of 300 respondents. Most of the respondents were 
landless female agricultural labours. They show active 
participation in agricultural activities. The data were analyzed 
using appropriate statistical tools-percentage analysis, Weighted 
Score Ranking Analysis and Kendall’s Co-efficient of 
concordance. The findings about the socio-economic conditions 
of the respondents includes age, marital status, number of 
members in the family, educational qualification, community, 
type of family, daily wage, monthly income, earning members in 
the family, account holding position, own house and type of 
house were analyzed using percentage analysis. The Weighted 
Score Ranking analysis is used to analyze the reason for 
accepting lower wages than men for the same work. Kendall’s 
coefficient of concordance is used to examine the problems faced 
by female agricultural labourers at home. 
 
Index Terms- Agricultural Labourer, Contribution, Problems. 
 

I. INTRODUCTION 
griculture is the largest sector in India. It continues to be 
main source of livelihood for majority of its rural 

population. Its performance has set the pace of growth of the 
economy as a whole. The agricultural growth is substantially 
more important for the poor segments of the population (Ligon 
and Sadoulet 2008). But during the recent years, agriculture has 
failed to generate sufficient employment opportunities for the 
rural poor. 
       Agricultural labour means “those people who are engaged in 
raising crops on payment of wages”. Agricultural labourers 
constitute the largest chunk of the labour force. Most of the 
agricultural labourers are illiterate, unskilled and hail from 
depressed communities. They are landless and depend on wages. 
Aireen (1992) showed that women spent 13 to 15 hours for 
different agricultural and household work. They perform several 
tasks at a time. These valuable contribution of rural women are 
not only income generating, but also expenditure saving. 
       Due to seasonality of agricultural operations and recurrence 
of failure of monsoons, agricultural labourers are the worst 
affected lot. They suffer from widespread unemployment and 
underemployment (M.L.Singh et al., 1972). The wages are low 
which permits them hardly to have hand to mouth existence. 
During the lean period, they have to depend on cultivators and 
unscrupulous moneylenders who often exploit them. So most of 

the agricultural labourers are in debts (Mukesh Eswaran et. al. 
2009). 
       Women with their less aggressive nature, patience, humanity 
and gentleness, compared to those of men under similar 
conditions, make women sound personnel managers in both 
outside and inside home. From time immemorial, women have 
faced the challenges of coping with a male chauvinistic milieu. 
Even after several years of planned development in India, the 
status of women in our country is low and their socio-economic 
conditions are much more depressed than that of men. A woman 
is identified as a mother, a wife, daughter-in-law or a daughter 
but she is not identified as an independent person. Women 
constitute almost half of the population, perform nearly two-third 
of its work hours, receive one-tenth of the world’s income and 
own less than one hundredth of the world property. The 
womenfolk constitute the nerve centre of families, vital section 
of societies and backbone of the nation. 
 

II. OBJECTIVES 
        (i) To study the socio-economic conditions of the 
respondents. 
        (ii) To examine the problems faced by agricultural labourer. 
        (iii) To analyze the reason for accepting lower wages than 
men for the same work. 
 

III. METHODOLOGY 
       To study the contribution of female labour in agriculture, it 
is apt to select a place where agriculture is the main occupation 
of the people. So, Erode Taluk in Erode District is selected as the 
study area. In this area agriculture is the principal means of 
livelihood of the people. Erode Taluk comprises of 94 villages. 
First of all, the landless labourers of these 94 villages were listed. 
From this list, 300 landless agricultural labourers were selected 
on convenient basis. To study the contribution of female labour 
in agriculture an interview schedule personally administered. The 
required data was collected through personal interview method. 
       The collected data were classified, tabulated, analyzed and 
interpretations were made. Some of the findings of the study are 
summarized below. 
 

IV. STATEMENT OF PROBLEM 
       Women in India play dominate and important role in 
agriculture production. Nowadays there are visible changes in 
women participation in agriculture production because of the 
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greater opportunities, education and employment. Large number 
of skilled women labor force employed in various organization 
and societies and they are aggressively fighting and opposed to 
restrict them in agricultural production. In agriculture sector the 
participating women have less education and technical skills and 
majority of them use low yielding and labour intensive, and 
traditional farm practices which may adversely affect agricultural 
production. 
 

V. SOCIO-ECONOMIC STATUS OF THE 
RESPONDENTS 

 
Table No-1:   Socio-economic status of the respondents 

 
Socio-economic 
factors 

Particulars In 
numbers 

In 
percent 

Total 

Age 

Below 
20years 

20 7 

300 20-40 years 150 50 
41-60 years 105 35 
above 60 
years 

25 8 

Marital status Married 257 86 300 Unmarried 43 14 

Number of 
members in the 
family 

1 10 3 

300 
2 55 18 
3 53 18 
4 170 57 
5 and above 12 4 

Educational 
Qualification 

Illiterates 231 77 

300 

Primary 
School 

49 16 

Middle 
School 

15 5 

Higher 
Secondary 

5 2 

Community 

BC 31 10 

300 
MBC 22 7 
SC 227 76 
ST 4 1 
Others 16 6 

Type of family Nuclear 253 84 300 Joint 47 16 

Daily wage 
Below 100 11 4 

300 100-200 273 91 
Above 200 16 5 

Monthly 
income of the 
respondent 

Below 2000 12 4 

300 2001-4000 74 25 
4001-6000 198 66 
Above 6000 16 5 

Earning 
members in the 
family 

1 64 21 

300 
2 185 62 
3 41 14 
4 8 2 
5 and above 2 1 

Account Bank 256 85 300 

Post Office 20 7 
Both 24 8 

Own house Yes 286 95 300 No 14 5 

Type of house 

Thatched 
roof 

25 9 

300 Tiles 75 25 
Asbestos 76 25 
Terrace 124 41 

 
Source: Calculations based on Primary Data 
 
       FINDINGS: The socio-economic conditions of women 
agricultural labourers are given in Table-1. It is found that the 
number of women agricultural labourers in the age group of 20-
40 years was 50% and about 35% of the women labourers 
belonged to the age group of 41-60 years and 8% of the 
respondents belonged to the age group of above 60 years and 
only 7% of the women agricultural labourers were of the age 
group below 20 years. It is found that number of married women 
labourers was 86% and 14% of the women labourers were 
unmarried. The size of the family members shows that 3% of the 
respondents were 1 member, 18% of the respondents have 2 
members, 57% of the respondents have 4 members, 18% were 
again 3  members and 4% of women labourers have 5 and above 
members in their family. 77% of the women agricultural 
labourers were illiterate and only 16% of the women labourers 
have primary school education, 5% and 2% of the women 
labourers have middle school and higher secondary education 
respectively. This was due to the poverty of their parents. The 
women could not go for higher education. In Erode Taluk nearly 
76% of the women agricultural labourers were from scheduled 
Caste (SC) community. This is mainly because they are from low 
income, landless category that fully depends on agriculture for 
their livelihood. Only 10% of the respondents were from BC 
community. About 84% of the respondents had come from 
nuclear family and only 16% of the respondents come from joint 
family. The participation of females in a nuclear family is found 
to be more than that in the joint family. It may be due to the 
reason that in the nuclear they get the opportunity to participate 
as they do not have heavy domestic responsibilities. But, in joint 
families, their domestic responsibility is so high that they hardly 
get time to participate in the activities.  
       It is found from the study 91% of female agricultural 
respondents in Erode Taluk had their daily wage between 100-
200.  More than 66% of female agricultural labourers have their 
monthly income between 4001-6000. Around 25% of the 
respondents belong to 2001-4000 monthly income category.62% 
of the respondents have 2 earning members in their family. 21% 
of them have only 1 earner member and only 14% of the 
respondents have 3 earning members. Earner members in the 
family are vital for deciding living conditions. 
       Majority 85% of the female agricultural labourers have 
account in bank. This is because for getting wages of 
MGNREGA scheme, to get subsidy for cylinder and for self -
Help Group transactions, an account is a bank is must. Around 
95% of the respondents from Erode Taluk have their own house. 
While looking at the type of house, 41% of the respondents have 
terrace house with concrete roof, along with bathroom and toilet 
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facility indicates the good standard of living. It is because the 
labourers have benefitted from the Indira Awaas Yojana.  
 

VI. REASONS FOR ACCEPTING LOWER WAGE THAN 
MEN FOR THE SAME WORK 

Table-2: Reasons for accepting lower wage than men for the 
same work 

(Weighted Score Ranking Analysis) 
 

S. 
No 

Reasons Score Rank 

1. Men were doing physically hard type 
work 

1359 I 

2. Traditional  practice 1313 III 
3. Biological Weakness of Women 1331 II 
4. Preference for agricultural operations is 

more among female workers 
1304 V 

5. Unable to report for duty on time 995 X 
6. Seasonal nature of the demand for 

labour 
1230 IX 

7. Unorganized nature of the farm labour 1307 IV 
8. Unable to do the jobs like the use of 

farm machinery 
1240 VIII 

9. Difficulty in irrigation 477 XV 
10. Works which require the intensive use 

of spades 
1295 VI 

11. Any work during  night time 1263 VII 
12. Own social responsibilities 911 XI 
13. Have to cook 2-3 times a day 539 XII 
14. Have to prepare tea many times in a 

day 
480 XIV 

15. Women feed, swaddle, loves, caresses, 
washes and lull the child to sleep in 
routine.  

507 XIII 

Source: Calculation based on Primary Data. 
 
       Table 2 brings out the reasons for accepting lower wage than 
men for the same work using weighted Score Ranking Analysis. 

The main reason for accepting lower wage than men for the same 
work is men were doing physically hard type work. The 
biological weakness of women was given second rank with the 
score of 1331 points. The third rank with the score of 1331 points 
was given to traditional practice. fourth, fifth and sixth rank with 
the score of 1307,1304 and 1295 points was given to 
unorganized nature of the farm labour, for the preference for 
agricultural operations is more among female workers and works 
which require the intensive use of spades, respectively.  Seventh, 
eighth and ninth rank with the score of 1263,1240 and 1230 
points was given to any work during night time, unable to do the 
jobs like the use of farm machinery and seasonal nature of 
demand for labour  respectively. The reason unable to report for 
duty on time with the total score of 995 points was given tenth 
rank. Eleventh, twelfth, thirteenth, fourteenth and fifteenth rank 
were given to own social responsibilities, have to cook 2-3 times 
a day, women feed, swaddle, loves, caresses, washes and lull the 
child to sleep in routine, have to prepare tea many time a day and 
difficulty in irrigation, respectively.  
 

VII. PROBLEMS FACED BY AGRICULTURAL 
LABOURERS 

       Agricultural labourers encounter enormous number of 
problems. The chief among them being long working areas, long 
distance walk, lack of sufficient work throughout the year, 
compulsory completion of work, low wages for women, less 
bargaining power, physical weakness, heavy physical work, 
excess heat, scolding if late, harm due to insects, allergy due to 
poisonous herbs, lack of training and wages are not given in 
time. 
 
Calculation of degree of association between different age-
group and the problems at the respondents home due to farm 
work. 
 
      

   
Table-3 Calculation of degree of association-Kendall’s co-efficient of concordance 

 
K=4 Problems N=6 
 1 2 3 4 5 6  
Age below 20 9 8 7 5 7 8  
20-40 60 79 74 72 60 71  
40-60 64 52 67 53 49 60  
Above 60 years 11 11 7 12 9 11  

 
144 150 155 142 134 150 

=875 
)2 3.24 17.64 84.64 14.44 139.24 17.64 S= 276.84 

 
Source: Calculations based on Primary Data 
    S 

      W=       K2 (N3-N) 
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      W= 0.9887 
 
FINDINGS 
       Ha: There is significant agreement in ranking by different 
respondents. 
The table value of S at 5% level of significance for K=4 and N=6 
is 143.3. The calculated value of S is 276.84.Since the calculated 
value is greater than the table, which fact shows that W=0.6887 
is significant. Hence we infer that there is significant agreement 
in ranking by respondents of different age group at 5% level of 
significance. 
 

VIII. SUGGESTIONS FOR THE IMPROVEMENT OF 
AGRICULTURAL LABOURER 

       The following suggestions can be made for the improvement 
of the socio-economic position of the agricultural labourers: 

 Better implementation of legislative measures 
 Improving the bargaining position 
 Resettlement of agricultural workers 
 Creating alternative sources of employment 
 Protection of women and child labourers 
 Public works programmes should be for longer period in 

year 
 Improving working conditions 
 Regulations of hours of work 
 Credit at cheaper rate of interest on easy terms of 

payment for undertaking subsidiary occupation 
 Proper training for improving the skill of farm labourers 

 Cooperative farming 
 

IX. CONCLUSION 
       Agricultural labourers are not organized like industrial 
labourers. They are illiterate and ignorant. They live in scattered 
villages. Hence they could not organize in unions. Women 
produce not mostly goods and services but are the prime sources 
of accelerating human race. Thus, from the point of view of 
increasing labour force as well as of involving themselves in 
production and service activities, their active participation cannot 
be overlooked. However, the rural women have been under 
represented in the development process and particularly this is 
true in case of India. The male-dominated society never 
recognizes their proper contribution. Insurance and old age 
pension facilities should be created exclusively for women 
agricultural labourers.  
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Abstract- LIM domain proteins are involved in diverse biological 
processes, such as, development and differentiation, by assisting 
in protein- protein interaction. Beadex, the LIM only protein in 
Drosophila, is coded by dLMO gene. Beadex has two tandemly 
repeated LIM domains. Beadex is normally expressed in the wing 
pouch of the third instar wing imaginal disc during patterning. 
Initial studies with Bx gain of function mutants showed that over-
expressed Beadex can bind to Chip and thereby interfere with 
formation of a functional complex between Apterous and Chip 
during wing development. Beadex localizes in nucleus in early 
stages of muscle development. Present study is to understand the 
role of Beadex in muscle function. We show that Beadex is 
necessary for survival and proper functioning of the Indirect 
Flight Muscle in Drosophila. 
 
Index Terms- LIM only protein, Beadex, Indirect Flight 
Muscles. 
 

I. INTRODUCTION 
IM domains are evolutionarily conserved protein motifs in 
eukaryotes implicated in wide variety of biological 

functions. The acronym LIM is taken from the initials of the 
proteins where it was first identified (Lin-11from 
Caenorhabiditiselegans, Isl-1 from rat, and Mec-3 from 
Caenorhabditis elegans) (Way et al., 1988; Karlsson et al., 
1990). LIM domain comprises of a cysteine rich consensus 
sequence, which adopts a topology wherein its eight highly 
conserved residues coordinate two zinc ions. They function as 
modular protein binding interface allowing protein–protein 
interactions to occur (Schmeichel and Beckerle, 1994). Diverse 
biological roles played by LIM proteins include cellular 
differentiation (Akazawa et al., 2004), cell specification (Thaler 
et al., 2002), actin dynamics (Maul et al., 2003), neuronal path 
finding (Terman et al., 2002), and cellular adhesion and signaling 
(Kasai et al., 2003). These diverse roles played by LIM proteins 
are attributed to the fact that they are found linked to wide 
variety of other protein domains such as homeodomains, 
catalytic domain, cytoskeletal binding domains and many other 
protein motifs (Kadrmas and Beckerle, 2004). 
        Beadex (Bx), the LIM only gene in Drosophila is known to 
play important role in wing development by regulating Apterous 
(Ap) activity levels (Milan et al., 1998; Shoresh et al., 1998). 
Biochemical experiments have shown that both Bx and Ap 
compete for Chip, another LIM domain protein. Binding of Bx to 
Chip interferes with formation of a functional complex between 

Ap and Chip, thus modulating Ap activity levels It is also known 
to express in the primary circadian pacemaker neurons in brain 
wherein it regulates the behavioural responses to cocaine (Tsai et 
al., 2004). Recent studies have also shown that Bx is a positive 
regulator of transcription during thoracic bristle formation 
(Zenvirt et al., 2008). Bx plays an important role in female 
reproduction through the motor neurons (Kairamkonda et al, 
2014). 
        Many groups have isolated heldup-a (hdp-a) mutations 
which were hypomorphic mutants in Bx locus showing abnormal 
wing position (Fahmy and Fahmy, 1958; Lifschytz and Green, 
1979) and flightlessness (Shoresh et al., 1998). These mutants 
could suppress hypermorphic phenotype of the Beadex allele. 
Since none of these studies looked at the muscle function, we 
took up this opportunity to study the role of Bx in the Indirect 
Flight Muscles (IFM). Drosophila IFM is a well-studied and 
understood model system to study muscle development. 
(DeSimone et al., 1996, Nongthomba and Ramachandra, 1999). 
Studies from our lab have also suggested that the flies lacking 
dLMO are flightless revealing that Bx may play an important role 
in the IFM development and function. In the present study, we 
have utilized genetic and cellular approaches to study the Bx 
gene function. However, its interacting partners in IFM and 
pathway involved remains to be elucidated.  
 

II. MATERIALS AND METHODS 
Fly strains: 
        All the flies were maintained at 25°C in Cornmeal-yeast-
agar media. Canton-S and w1118 were used as control flies unless 
mentioned. UAS-dLMO was a gift from Stephen Cohen 
(Singapore). Mef2-Gal4 was provided by Prof. John Sparrow 
(York University, UK). Bx7 allele was generated and 
characterized in the lab (Kairamkonda et al, 2014). 
 
Flight test: 
        Flight test was performed as described by Drummond et al., 
1991. Briefly, flies were released into Sparrow box, a plexiglass 
container with light source at the top, to determine their flight 
ability to fly up, horizontal, down, or the inability to fly, 
Flightless. 
 
Polarized light microscopy: 
        Fly hemithoraces were prepared for polarized microscopy as 
described in Nongthomba and Ramchandra, 1999. Briefly, fly 
thoraces were frozen in liquid nitrogen, bisected longitudinally 
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using a razor blade, dehydrated in alcohol series, cleared in 
methyl salicylate and mounted using DPX mounting medium. 
The hemithoraces were observed in Olympus SZX12 microscope 
and photographed using Olympus C-5060 camera under 
polarized light optics. 
 
Immunocytochemistry: 
        Desired tissues were dissected, fixed in 4% 
paraformaldehyde and washed with phosphate buffered saline 
containing 0.3% Triton-X (PBTx). Blocking was done in 2% 
horse serum for 1hour. Samples were then incubated in primary 
antibody overnight at 4°C rocking. Post incubation in primary 
antibody, samples were washed thrice with PBTx for 10min each 
followed by blocking in horse serum for 1hr. Incubation in 
secondary antibody was done for 2hrs at room temperature. 
Secondary antibody tagged with appropriate fluorochrome 
(Molecular probes) was used in 1:1500 dilution. Washing with 
phosphate buffered saline containing 0.05% Tween-20 was done 
three times for 10min each. Finally, tissue samples were mounted 
in mounting media vectashield (Vector laboratories H-1000). Rat 
Anti–dLMO antibody was given by Stephen Cohen and was used 
in 1:50 dilution (Milan et al., 1998). Anti-Twist antibody for 
myoblast staining was diluted to 1:2500 (Gift from Martin 
Milner, St. Andrews University, UK). Anti-Erect wing antibody 
(1:500) (Sudipto and Vijayaraghavan, 1998) was used to track 
the myoblast nuclei in pupal stage. Phalloidin-TRITC (Sigma 
Aldrich) staining was done to counterstain the F-actin in muscles. 
Confocal images were acquired using a laser scanning confocal 
microscope (LSM 510, Carl Zeiss). 
 
Transmission Electron Microscopy:  
        Adult hemi-thoraces were dissected in phosphate buffered 
saline (PBS, pH 7.2) and fixed overnight at 4°C in 3% 
glutaraldehyde (Electron Microscopy Sciences) in sodium 
cacodylate buffer, pH 7.14. Tissues were washed with sodium 
cacodylate buffer (x2, 15 minutes), and then fixed with 1% 
osmium tetroxide in buffer (90 minutes), dehydrated through 
alcohol series, en-bloc stained with 2% uranyl acetate in 95% 
ethanol (1 hour), followed by final dehydration in absolute 
ethanol (x2, 30 minutes). Clearing was done in propylene oxide 
(x2, 15 minutes) to facilitate infiltration. Infiltration was done by 
keeping the tissues in 1:1 propylene oxide: Epoxy Resin 
(overnight), followed by three changes (3x3 hours) in embedding 
medium. Tissues were oriented and kept at 60°C for 48 hours for 
resin polymerisation. Sections were cut (Leica EM UC6), stained 
with uranyl acetate for 2 hours, washed in distilled water, dried 
and stained with lead citrate for 5-7 minutes and finally washed. 
Images were captured using an FEI Tecnai electron microscope. 
 
Reverse transcriptase PCR (RT-PCR): 
        Two days old flies were collected and frozen in 70% alcohol 
in -80°C. IFM were dissected from these flies and total RNA was 
isolated using Sigma Trizol reagent using manufacturer’s 
protocol. Complementary DNA (cDNA) was prepared using 
Fermentas first strand cDNA kit. Primers used for the study are 
enlisted in Table 1. Fermentas 2X PCR mix was used for the 
PCR amplification. RT-PCR primers used are rp49F - 
TTCTACCAGCTTCAAGATGAC, rp49R – 
GTGTATTCCGACCACGTTACA, Bx-RA-F- 

CTAATTGAGTCGAGTGTGCGTG, Bx-RA-R- 
ctgctgctgttggttggaggaa,Bx-RB-F- 
GGAGTACCTCTACAACGCTA, Bx-RB-R- 
GGTACCCATGCCCAGGGCTTTATT. 

 

III. RESULTS AND DISCUSSIONS 
Expression profiling of dLMO in developing IFM. 
        To understand the gene function we need to know whether 
the gene is expressed in the tissue of interest. Both the major 
isoforms Bx-RA and Bx-RB were present in Dorsal Longitudinal 
Muscles, a subset of IFM, when Bx isoform specific primers 
were used. (Figure 1 A). Then to know whether Bx is present 
during IFM development, we resorted to antibody staining 
specific to dLMO protein.  Previous reports have shown Bx 
expression in wing imaginal disc where it regulates the dorsal–
ventral (DV) patterning of the wing. However, its role in muscle 
development was not studied so far even though heldup-a (hdp-
a) mutations isolated in Bx locus showed flightlessness (Shoresh 
et al., 1998).RNA in situ hybridization for Bx in wing imaginal 
disc showed Bx expression in the wing disc notum (Asmar et al., 
2008). Myoblasts which give rise to IFM are also present in the 
notum region of the wing imaginal disc (Bate et al., 1991; 
Fernandes and VijayRaghavan, 1993; Roy and VijayRaghavan, 
1998). Antibody staining for dLMO in wing imaginal disc 
revealed that it is expressed in the myoblasts and colocalizes with 
twist (twi), a bHLH transcription factor expressed in all the adult 
myoblasts (Figure 1 B-B”). 
        Myoblasts in the wing imaginal disc fuse to the larval 
oblique muscle (LOM) during pupal metamorphosis to give rise 
to DLM (Fernandes et al., 1991). Since myoblasts adhered to 
wing imaginal disc stained positive for Bx in IHC, we followed 
the expression in the IFM to check if Bx expresses in developing 
myofibre. Since vertebrate LMO1-4 genes show nuclear 
expression (Kadrmas and Beckerle, 2004; Joshi et al., 2009) we 
wanted to check if Bx also shows nuclear expression. 
Colocalization of Bx was done with Erectwing (EWG), which is 
a known nuclear transcription factor. EWG is a good marker for 
nuclear staining in developing IFM and expresses during a very 
short window of IFM development (Roy et al., 1998). Bx 
predominantly localizes in the cytosol and does not colocalize 
with EWG in developing IFM. However, nuclear expression of 
Bx could be seen in the unfused myoblasts at 24hrs APF (Figure 
1 C-C’’). The horizontal section (Figure 1 D-D”) of the IFM 
shows parallel arrangement of the myofibrils. Bx does not show 
any colocalization with the Phalloidin-TRITC stained myofibrils 
nor does it appear to be localized to the sarcomeric structure. The 
staining could also be seen prominently in the space which 
demarcates the two bundles of myofibres such kind of cytosolic 
localization of the LIM protein in muscles has not been reported 
in Drosophila.  
 
Beadex null allele shows muscle defects. 
        Bx hypomorphic alleles were generated as described in 
Kairamkonda et al., 2014. Out of many lines generated Bx7 was 
null for both the isoforms Bx-RA and Bx-RB (Kairamkonda et al., 
2014) and showed the wings up phenotype. When the fight test 
was performed the Bx7 flies were completely flightless when 
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compared to wildtype counterparts. So this drove us to look for 
any defect in the IFMs of the null flies. The IFMs of Bx7showed 
six normal muscle fascicles under polarized light microscopy 
(Figure 2 A-A’). The confocal images (Figure B-B’) showed 
normal sarcomere structures when stained for actin. Electron 
micrographs (Figure 2 C’ and C’’) show muscle defects at the 
ultrastuctural level. The white arrows indicate that there are 
missing myofilaments in the sarcomere and the black arrow 
indicate that there is distorted M-line in Bx7 compared to normal 
arrangement in wildtype flies (Figure 2C). This suggests that Bx 
is important in structural maintenance and function. It was also 
noticed that the mutant flies have less longevity than wildtype 
flies. Further studies can reveal how this protein interacts with 
other proteins to restore muscle structure and function. 
 
Targeted overexpression of the Bx in IFM leads to muscle 
deformities. 
        Mef2-Gal4 expresses very strongly in the adult muscles 
including IFM (Roper et al, 2005). Overexpression of Bx using 
single copy of Mef2-Gal4 showed very severe phenotype and 
none of the individuals could survive until adulthood. Pupae 
inside the pupal case showed abnormal development at early 
stage and later shrink in size and do not develop further. Late 
stage pupae were dissected to expose their IFM. Sarcomeric 
organization of the DLM fibre stained with Phalloidin–TRITC 
shows defects in Z-disc (Figure 3 B-B’’) compared to the 
wildtype flies (Figure 3A). Many muscle mutants show defects in 
the sarcomeric organization. However, reasons for muscle 
deformities arising because of altering the levels of a cytosolic 
localized protein Bx requires elaborate study on the role of this 
protein in the development of Indirect Flight Muscles in 
Drosophila. 
 

IV. CONCLUSION 
        Bx gene consists of two LIM domains which are highly 
conserved in the higher vertebrates including humans. 
Overexpression of the LMO genes in humans cause T cell acute 
leukemia (Boehm et al., 1991; Rabbitts et al., 1998). Similar 
results have been demonstrated in transgenic mice and zebra fish 
overexpressing LMO transgene (Larson et al., 1994; Langenau et 
al., 2005). Our result show that Bx expression starts in the 
myoblasts and continues in the developing and adult IFM. 
However, unlike these known LIM proteins in Drosophila, Bx is 
not adhered to muscle fibre and is localized in cytosol.  
        Previous studies on wing morphogenesis reveal that Bx 
regulates the activity level of Ap by competing with Chip. 
However, Bx may not be interacting with same partners during 
IFM development as Ap misexpression in the IFM inhibits 
muscle differentiation. Ap expression is also deregulated in IFM 
in Vestigial (Vg) null mutants leading to muscle apoptosis 
(Bernard et al., 2003). Since altering Bx levels lead to sarcomeric 
defect we believe that unlike Vg mutants, Ap is not deregulated in 
Bx mutants, otherwise it would have shown muscle 
differentiation defect leading to degeneration as seen in IFM 
overexpressing Ap. Nevertheless, Ap is required for proper 
development of the IFM through epidermal cues and functions as 
the selector gene for the formation of direct flight muscles 
(DFMs) (Ghazi et al., 2000). Bx certainly is not involved in 

similar pathway as structural proteins form sarcomeres albeit 
with some defect. However, we need to check Ap expression in 
Bx mutant background. 
        Mechanical overload in muscles lead to activation of a host 
of downstream signaling pathways (Chien 1999; Pan et al., 1999; 
Seko et al., 1999). Mechanical stretch sensors that sense these 
biomechanical strains and transduce downstream effectors are 
largely unknown. Identification of the components of stretch 
activation is of great clinical importance, because these 
mechanisms are part of the adaptive response to cardiac disease 
and heart failure. Work done on MLP knockout mice has 
revealed that they are a key component of the muscle stretch 
sensing machinery (Knoll et al., 2002). MLP associates with T-
cap and are structural component of the sarcomere and MLP 
deficient mice develop dilated cardiomyopathy with 
hypertrophyand heart failure after birth. Similar impaired 
mechano-sensory stress signaling was found in case of missense 
mutation in CSPR3 which codes for MLP and segregates with 
HCM (Geier et al., 2008). Since altering cytosolic localized LIM 
protein Bx levels in Drosophila IFM lead to sarcomeric defect, 
hence one can speculate role of Bx in similar kind of mechanical 
stretch sensing. There is similar report from zebrafish mutant 
main squeeze (msq), which supports that downregulation of the 
stretch-responsive genes leads to muscle defect and heart failure. 
msq is the mutation in integrin-linked kinase(ilk) gene which 
specifically localizes to costameres and sarcomeric Z-discs 
(Bendig et al., 2006). 
        Present study reports that Bx has two isoforms present in the 
IFMs. In early stages of muscle development Bx shows nuclear 
localization in myoblasts and later in development it is cytosolic 
in nature. Mutant flies null for Beadex show muscle deformities 
suggesting an important role in IFM maintenance. Over-
expressing Bx shows Z disc deformities and pupal lethality 
confirming its role in muscle development. Further controlled 
temperature shift and protein interaction experiments can still 
reveal the larger role played by Bx in Drosophila muscle 
development. 
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Figure 1. Expression profile of dLMO in developing IFM. (A) RT-PCR from IFM showing expression of both the isoforms of Bx. 
rp-49 serves as the control. (B-B’’) Double antibody staining with Twi and Bx (dLMO) in the wing disc notum showed that both the 

proteins colocalize in the wing disc myoblasts. Boundary denotes the myoblasts in the notum region (Scale bar~30µm). (C-C’’) EWG 
is transcription factor which specifically localizes in the nucleus. Arrows indicate that Bx localization is less pronounced in nucleus 

than cytosol of developing IFM. Pupal preparations are of 24hrs APF. (Scale bar~30µm). (D-D”) Horizontal section of IFM showing 
myofibrils arranged in parallel bundles stained with Phalloidin-TRITC. Bx is not localized in myofibrils but is dispersed along the 

space between myofibrils and fibres (arrows) (Scale bar 30µm). 
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Figure 2: Beadex null mutant shows muscle deformities. 

(A-A’) Polarized images showing normal IFM of w1118 (A) and Bx7 (A’).     (B-B’) Confocal images show normal myofibrillar 
arrangement in both w1118 (B) and Bx7 (B’). Muscles are stained with Phalloidin-TRITC. (Scale bar~5µm). (C-C’’) Electron 

micrographs show (C’) abnormal sarcomeres (white arrows) and (C’’) shows disrupted M-line (black arrow) compared to wildtype 
(C). 
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Figure 3: Over-expression of Beadex in IFM causes Z disc abnormality. 

(A-B’’) Over-expression of Bx using Mef2-Gal4 leads to deformities in IFM. B-B’’ shows spikes and abnormal Z-disc (white arrows) 
when Bx is over-expressed compared to Control (A). Muscles are stained with Phalloidin-TRITC. Arrows point to abnormal Z-discs 

(Scale bar~5µm). 
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Abstract- Employee engagement is integral to driving successful 
organizations. Employee engagement is a vast construct that 
touches almost all parts of human resource management. 
‘Employee engagement is the emotional commitment the 
employee has to the organization and its goals’. Engaged 
employees are emotionally attached to their organization and 
highly involved in their job with a great enthusiasm for the 
success of their employer, going extra mile beyond the 
employment contractual agreement. The paper focuses on how 
employee engagement is extracting the best of employee and 
retain as long as possible. Employee engagement has a direct 
impact on the Employee’s productivity. The global recession has 
taken its toll on employees as pay freezes, benefit cuts, and 
layoffs permeate the workforce, making it more difficult to 
maintain high levels of engagement. Against this backdrop, it is 
more important than ever for employers to develop and maintain 
a highly engaged workforce. The main causes for a higher 
engagement  were found to be as – the impression that the firm 
cares for and values the employees, free and frank 
communication with immediate supervisor, empathetic attitude 
of the latter towards the former, recognition of one’s 
contributions towards the organizational goals, and freedom to 
participate in the decision making process. Many organizations 
believe that engagement is a dominant source of employee 
retention... And it has demonstrated there may be a strong link 
between engagement, employee performance and business 
outcomes. Striving to maintain a higher level of employee 
engagement not only contributes toward short-term survival 
during economic volatility, but is also a key factor for longer-
term business performance and better positioning when market 
conditions become favorable. 
 
Index Terms- Employee engagement, high performance, 
employee retention. 
 

I. INTRODUCTION 
he concept of engagement has naturally evolved from past 
research on high involvement, empowerment, job 

motivation, organizational commitment, and trust. Obviously, all 
organizations want their employees to be engaged in their work. 
Managers unequivocally agree that this century demands more 
efficiency and productivity than any other times in history. 
Businesses are striving to increase their performance. Managers 
have been grappling with many challenges to succeed putting 
their company ahead of competitors. Thanks to technology, 
nowadays business companies are making use of advanced 

techniques of operation. As sophistication of technologies 
continues to evolve, they pose more challenges for managers 
because organizations will have to need more number of 
employees with increased technical and professional skills. These 
knowledge workers cannot be managed with old styles of 
management. They expect operational autonomy, job satisfaction 
and status. It is because of these facts that attention of managers 
is shifting towards employees’ side of organizations. At that time 
concepts like employee commitment and Organizational 
Citizenship Behavior (OCB) started to appear on the ground that 
efficiency and productivity lie within the employees’ ability and 
commitment. Managers’ eye is on how to keep employees 
engaged in their job.  
       Employers now realize that by focusing on employee 
engagement, they can create more efficient and productive 
workforce. Any initiatives of improvement which are taken by 
management cannot be fruitful without willful involvement and 
engagement of employees.  
       Employee engagement is a newer concept that has been 
adopted by HR professionals within the past decade as global 
competition skyrocketed, “lifetime employment” faded into 
oblivion, and organizations looked to more directly align 
employee performance with business goals. Engagement refers to 
employees’ commitment and connection to work as measured by 
the amount of discretionary effort they are willing to expend on 
behalf of their employer. Highly engaged employees go above 
and beyond the core responsibilities outlined in their job 
descriptions, innovating and thinking outside the box to move 
their organizations forward, and willing to go the extra mile for 
their employer unless they are fundamentally happy in their job. 
Engaged employees are satisfied And feel a sense of attachment 
to their job and employer. They promote the very best in the 
organization to their friends and family and work towards its 
success. Engagement is about establishing mutual respect in the 
workplace for what people can do and be, given the right context, 
which serves us all, as individual employees, as companies and 
organizations and as consumers of public services. It is our firm 
belief that it can be a triple win: for the individual at work, the 
enterprise or service, and for the country as a whole. In uncertain 
times, organizations need to focus on harnessing the 
discretionary effort that engaged employee. This makes a 
difference in how companies are affected during the economic 
downturn, how quickly they emerge from it, and how strong they 
are in the future after the downturn passes. Employee 
engagement initiative has a direct impact on the organization’s 
productivity Also employee engagement is directly influenced by 
growth of the organization, value addition experienced by 
employees and employee perception of the organization. When 

T 
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managers become disengaged, employees are 37% more likely to 
be frustrated with company systems, processes, and procedures. 
Employee engagement has become a hot topic in recent years. 
Many organizations believe that engagement is a dominant 
source of competitive advantage. However, recent research in 
countries shows that there are more disengaged employees than 
there are engaged employees in today’s organizations. Employee 
engagement can and has been found to make a difference.  
 

II.  OBJECTIVES 
1. To understand the employee engagement 
2. To assess the relation between employee engagement 

and performance. 
3. To analyze the strategies used to retain the employee. 
4. To offer the conclusions 

 
Employee Engagement: Definitions 
       Employee engagement does not mean employee 
happiness. Someone might be happy at work, but that doesn’t 
necessarily mean they are working hard, productively on behalf 
of the organization. While company game rooms, free massages 
and Friday keg parties are fun–and may be beneficial for other 
reasons–making employees happy is different from making them 
engaged. 
       Employee engagement doesn’t mean employee 
satisfaction. Many companies have “employee satisfaction” 
surveys and executives talk about “employee satisfaction”, but 
the bar is set too low. A satisfied employee might show up for 
her daily 9-to-5 without complaint. But that same “satisfied” 
employee might not go the extra effort on her own, and she’ll 
probably take the headhunter’s call luring her away with a 10% 
bump in pay. Satisfied isn’t enough. 
       Definition: Employee engagement is the emotional 
commitment the employee has to the organization and its 
goals. 
       This emotional commitment means engaged employees 
actually care about their work and their company. They don’t 
work just for a paycheck, or just for the next promotion, but work 
on behalf of the organization’s goals. 
       The International Survey Research (ISR) defines 
employee engagement as, “a process by which an organization 
increases commitment and continuation of its employees to the 
achievement of superior results.” 
       Kieron Shaw (2005), highlights multiple definitions of 
employee engagement. For the purposes of his research, Shaw 
(2005) also created a definition of employee engagement, which 
is, “translating employee potential into employee performance 
and business success”  
       William H. Kahn (1990) completed some of the earliest 
work on engagement and defined engagement as, “the 
harnessing of organization members' selves to their work roles; 
in engagement, people employ and express themselves 
physically, cognitively, and emotionally during role 
performances.” 
       The Gallup Organization, potentially the most widely 
recognized name associated with employee engagement due to 
their bestselling book, “First, Break All the Rules,” defines 
engaged employees as those who, “work with a passion and feel 

a profound connection to their company” and “drive innovation 
and move the organization forward”  
       Engaged Employees lead to…higher service, quality, and 
productivity, which leads to…higher customer satisfaction, 
which leads to…increased sales (repeat business and referrals), 
which leads to higher levels of profit, which leads to higher 
shareholder returns.  
 
Importance of Engagement: 
       Engagement is important for managers to cultivate given that 
disengagement or alienation is central to the problem of workers’ 
lack of commitment and motivation. Meaningless work is often 
associated with apathy and detachment from ones works. In such 
conditions, individuals are thought to be estranged from their 
selves  .Other Research using a different resource of engagement  
has linked it to such variables as employee turnover, customer 
satisfaction – loyalty, safety and to a lesser degree, productivity 
and Profitability criteria . 
       An organization’s capacity to manage employee engagement 
is closely related to its ability to achieve high performance levels 
and superior business results.  
 
Some of the advantages of Engaged employees are: 

1. It builds passion, commitment and alignment with the 
organization’s strategies and goals 

2. Increases employees’ trust in the organization 
3. Engaged employees will stay with the company, be an 

advocate of the company and its products and   services, 
and contribute to bottom line business success. 

4. Makes the employees effective brand ambassadors for 
the company 

5. Creates a sense of loyalty in a competitive environment 
6. They will normally perform better and are more 

motivated. 
7. .They form an emotional connection with the company. 

This impacts their attitude towards the Company’s 
clients, and thereby improves customer satisfaction and 
service levels 

8. Provides a high-energy working environment 
9. Boosts business growth 
10. There is a significant link between employee 

engagement and profitability 
 
       A highly engaged employee will consistently deliver beyond 
expectations. Thus employee engagement is critical to any 
organization that seeks to retain valued employees. The many 
companies have believed that there is an intrinsic link between 
employee engagement, better performance, and retention. As 
organizations globalize and become more dependent on 
technology in a virtual working environment, there is a greater 
need to connect and engage with employees to provide them with 
an organizational ‘identity.’ 
 
Employee engagement and performance: 
       Employee engagement is interwoven significantly with 
important business outcomes. In this part we will see how 
employee engagement impacts organizational performance in the 
light of various research works done. Studies have found positive 
relationship between employee engagement and organizational 
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performance outcomes: employee retention, productivity, 
profitability, customer loyalty and safety. Researches also 
indicate that the more engaged employees are, the more likely 
their employer is to exceed the industry average in its revenue 
growth. Employee engagement is found to be higher in double-
digit growth companies. Research also indicates that engagement 
is positively related to customer satisfaction (Coffman, 2000; 
Ellis and Sorensen, 2007;Towers Perrin Talent Report, 2003; 
Hewitt Associates, 2004; Heintzman and Marson, 2005; Coffman 
andGonzalez-Molina, 2002). 
       Employee engagement has been shown to impact on 
business performance. Research by Gallup has found low to 
moderate correlations between employee engagement and a 
range of outcome measures, including customer satisfaction, 
profit, productivity, turnover and safety Since then, there has 
been a growing body of research on the links between employee 
engagement and key business metrics. This relationship is most 
noticeable when comparing units within one organization; 
however it can be reliably generalized across companies and 
industries Indeed, business units and organizations are almost 
twice as likely to be successful if they are above average in 
employee engagement .Employees who are engaged with their 
job and employer are more productive because they are 
motivated beyond personal factors. They are more focused and 
more motivated than their disengaged counterparts. This means 
they work more efficiently and with the success of the 
organization in mind.. In fact, it has been found that employees 
that are highly engaged are twice as likely to be top performers 
.In 2009, Harter et al. conducted a meta-analysis encompassing 
199 research studies across 152organisations in 44 industries and 
26 countries. They statistically calculated the available data on 
business/work unit level relationship between employee 
engagement and performance outcomes within in each study. 
The studies covered 32,394 business/work units and 955,905 
employees Their findings quantified significant differences 
between business units ranking in the top and bottom 25% on 
engagement. They found an 18% drop in productivity between 
the top and bottom performers. Additionally, there was a 60% 
drop in quality (measured by defects in products). In a similar 
study into Fortune 100 companies, it was found that there was a 
dramatic 1,000 percent increase in errors among disengaged 
versus engaged employee populations  
       A recent SHRM( Society for Human Resource Management) 
new global employee engagement study in 2006 surveyed 
664,000 employees from around the world and found almost a 
52% gap in the yearly performance improvement in operating 
income between organizations with highly engaged employees 
and organizations having employees with low engagement 
scores. Again, a recent meta analysis of over 7939 business units 
in 38 companies revealed the relationship between employee 
satisfaction engagement and the business unit outcomes of 
customer satisfaction, profit, productivity, employee turnover 
and accidents (Nowack, 2006).Employee engagement has been 
linked to superior performance and higher levels of 
organizational commitment by a number of researchers 
(Woodruffe, 2006; Lockwood, 2006). Engaged employees leads 
to engaged customers, and this, in turn converts into long term 
profitability .Luthans and Peterson (2002) state that Gallup has 
empirically determined employee engagement to be a significant 

predictor of desirable organizational outcomes, such as customer 
satisfaction, retention, productivity and profitability. It was found 
that employees scoring high on engagement (top 25%) performed 
better in the areas of sales, customer complaints & turnover in 
comparison to the employees scoring low on engagement score 
(bottom 25%) (The Gallup Organization, 2004).The Corporate 
Leadership Council (CLC) survey revealed that employee 
engagement leads to 57% improvement in discretionary efforts 
(Corporate Leadership Council,2004). The CLC contends that 
emotional engagement has four times the power to affect 
performance as compared to rational commitment. The 
employers attempt to convert as many employees to true 
believers as they can. (Buchanan,2004).Low engagement among 
employees translates in economic loss for the organization. 
Gallup estimates that in the United Kingdom, unengaged workers 
cost their companies $64.8billion a year. In Japan, where only 
9% of the workforce is engaged, the lost productivity is 
$232billion (The Gallup Organization, 2004). Engaged 
employees within an organization provide a competitive 
advantage to organizations (Joo & Mclean, 2006). Employee 
engagement has a substantial impact on employee productivity 
and talent retention (Lado & Wilson, 1994). Martel(2003) is of 
the opinion that, “in order to obtain high performance in 
postindustrial, intangible work that demands innovation, 
flexibility, and speed, employers need to engage their employees 
Engaging employees – especially by giving them participation, 
freedom, and trust – is the most comprehensive response to the 
ascendant postindustrial values of self realization and self 
actualization”. Employee engagement has also been found to 
bring benefits at the individual level. A research was done by 
Britt, Adler and Bartone (2001). From this study it has been 
found that engagement in meaningful work can yield benefit 
from work. In a recent study it is explored that over the past 6 
years, where the level of engagement had increased, absenteeism 
had decreased among employees (The Gallup Organization, 
2004). In a comprehensive review of literature on employee 
engagement, Stairs et al. (2006) point out that employee 
engagement has also been linked with higher employee retention 
(DDI, 2005; Harter, Schmidt and Keyes, 2003;Wright & 
McMahan, 1992), greater employee effort and productivity 
(Corporate Leadership Council, 2004), increased sales 
(HayGroup, 2001), greater income and turnover (Maitland, 
2005;ISR, 2006; Harter et al.2003), greater profitability (Harter 
et al.2003), and faster business growth and higher likelihood of 
business success (Hewitt Associates, 2004). 
 
Employee engagement and retention: 
       Simply stated, engaged employees are less likely to leave 
their job. If an employee has no emotional Commitment to their 
job, there is a greater chance that they will leave to pursue a job 
that offers, for Example, higher remuneration or more flexible 
work conditions.  Engagement lowers employees’ intention to 
leave. The Corporate Leadership Council found that the most 
engaged employees are 87% less likely to leave their 
organization. The same study found that the 100 best places to 
work (according to their research) had an average voluntary 
turnover rate of 13% as compared with the average of 28.5% of 
other businesses in the same industries. What’s more, other large 
scale research has found that 12% of disengaged employees have 
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no intention to leave, while that proportion rises to 66% in 
engaged employees. Similarly, over half of disengaged 
employees would consider leaving their current job for another 
opportunity, while only 25%of highly engaged employees would 
consider leaving. Considering that replacing an employee can 
cost one and a half times their salary, retention has a significant 
impact on an organization’s bottom line. Not only can the costs 
of replacing employees be a drain on resources, but once new 
employees are in place they can take several years to generate the 
same revenue. 
 
Employee engagement activities – Examples: 

1. Induction programme for new employees 
2. Social activities like family gathering, celebration of 

festivals 
3. A daily column, written by CEO, on the intranet with 

company announcements /Programs. 
4. Employee suggestion systems / quick responses. 
5.  Internal magazine/ newsletter on intranet 
6. CEO spending time in face to face communication with 

staff 
7. CEO based FAQ questions on company business. 
8. ONLINE “ask the CEO” mailbox. 
9. Monthly staff awards 
10. Annual staff awards 
11. Weekly blog related to serious business issues and staff 

to read / comments. 
12. Appointment of disaster management team 
13. Appointment of emergency management team 
14. Problem solving committee 
15. Leadership development activities 
16. Team building activities 
17. Conducting soft skills training program as well as 

required training programs 
18. Online real-time tracking of progress. Employees can 

view company progress Towards targets /goals. 
19. Provide long term strategic vision for business growth 
20.  Indoor Games as well as Outdoor games, like Chess, 

Cricket, Badminton etc. 
21. Celebration of Employees Birthday 
22. Picnic at regular intervals 

 
Strategies of Employee Engagement:  

1. Create a Partnership 
The best way to encourage your people to consistently 
give their very best on the job is to create a partnership. 
Treat each employee as a valuable member of your 
team, and give them the autonomy to make decisions 
and do their work as they see fit, so long as they meet 
their performance standards. 

2. Involve Your Employees 
Involve employees more deeply in your organization by 
inviting them to join cross-functional teams that draw 
on the expertise and talent of people from different parts 
of the organization. Let each team have the authority 
they need to make decisions on their own -- especially 
when the decisions directly affect them. 

3. Let Your Team in on the Plan 

Be as transparent with your people as you can be, in 
terms of providing information on how the company 
makes and loses money, letting them in on any 
strategies you may have and explaining to them their 
role in the big picture. When your employees 
understand the overall plan, they will view themselves 
as an important, vital piece of the puzzle. 

4. Provide Feedback on Performance 
Regularly set aside time to tell your people what they 
are doing right and point out any areas for improvement. 
If performance is not up to par, work with them to 
develop ideas on how to improve. It’s important that 
employees feel they are supported by you and the 
organization, rather than being left behind because of an 
occasional mistake or bad call. 

5. Keep Promises 
Never make a promise you can’t keep, and when you do 
make a promise -- no matter how small it might be -- be 
sure to follow through with it. Even if you think your 
employees don’t care about it, you can be sure that they 
are keeping score. If you aren’t certain that you will be 
able to follow through on a promise, then don’t make it. 

6. Create a Productive Work Environment 
A workplace that is trusting, open and fun will be the 
most productive and successful. Be open to new ideas 
and suggestions that come from your employees, and 
show them that their voices are being heard. Regularly 
set time aside for team-building exercises and meetings, 
and make them fun so your employees actually look 
forward to participating rather than looking for reasons 
to ditch them. 

7. Managing performance  
Effective performance management answers the 
question, “Whatshould employees engage in?” Further, 
performance management is the mechanism that 
translates business performance objectives into set, 
focused individual objectives that enable true employee 
effectiveness. Organizations with high employee 
engagement scores, but low performance management 
effectiveness. 

8. Encourage open communication 
You can get insight into what things are important to the 
employee by using surveys, suggestion boxes and team 
meetings. Be open-minded and encourage them to 
express their ideas and perspectives without criticism. 
This means putting into practice everything you have 
learned about effective listening. Address their concerns 
in the best way you can. 

9. Trust 
Employees need to trust each other as well as their 
leadership. Employees are constantly watching 
leadership to see how their decisions affect the strategic 
direction of the organization and if their behaviors 
reflect what they say. 

10. Support employees in their work and growth 
How many of you have responded to a subordinate’s 
idea as brilliant or even good. Success begets success. 
You can support employee growth by providing 
education and learning opportunities, cross training, 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 392

www.ijsrp.org



coaching, and any other interactions that support 
employees’ personal development. 

11. Career opportunities:  
Engagement continues to be first and foremost about 
employees’ career   paths. This has been Challenging 
for many organizations that have seen delayed 
retirements and  lower turnover  (Stagnant career 
advancement). Nonetheless, companies have significant   
opportunity to communicate a clear    career path, 
prepare employees for the next role, and provide lateral 
growth opportunities for key   employees. It is important 
to note that the line manager is   typically the owner of 
this critical    engagement driver. 

12. Pay:  
Although pay does not show up as the top engagement 
driver, its prevalence in our study indicates  that many 
organizations are struggling with getting this 
fundamental component of the   employment  contract 
right. With pay freezes and a tightening economic 
environment, employees  may be increasingly engaged 
by securing basic pay needs in addition to showing 
decreased   appetite  for pay  at risk. 

13. Give employees’ appropriate training:  
Help employees update themselves increasing their  
knowledge and skills through giving appropriate 
trainings. Generally it is understood that when 
employees get to know more about  their job, their 
confidence increases there by being able to work 
without much supervision from their immediate 
managers which in turn builds their self-efficacy  and 
commitment. 

14. Build a distinctive corporate culture:  
Companies should promote a strong work culture in  
which the Goals and values of managers are  aligned 
across all work sections. Companies that build a culture 
of Mutual respects by keeping success stories alive will 
not only keep their existing employees engaged but also 
they baptize the new incoming employees with this 
contagious spirit of  work culture. 

15. Celebrate both financial and non financial 
achievements 
Employees need to feel validated and that they are a 
valued part of the organization. Leadership needs to 
show how much they care for their employees and show 
recognition for efforts: “If you want something to 
grow, pour champagne on it“. 

16. Thank Them 
A sincere thank-you for a job well done can be a 
powerful motivator for continued success and is an 
essential tool for every manager. Thank your employees 
personally and promptly when you  catch them doing 
something right by writing a quick thank-you email or 
text message, or by dropping by  their office to tell them 
in person. 

 
Factors Leading to Employee Engagement: 
 

1. Career Development- Opportunities for Personal 
Development 

Organizations with high levels of engagement provide employees 
with opportunities to develop their abilities, learn new skills, 
acquire new knowledge and realize their potential. When 
companies plan for the career paths of their employees and invest 
in them in this way their people invest in them. 
 

2. Career Development – Effective Management of 
Talent 

Career development influences engagement for employees and 
retaining the most talented employees and providing 
opportunities for personal development 
 

3. Empowerment 
Employees want to be involved in decisions that affect their 
work. The leaders of high engagementWorkplaces create a 
trustful and challenging environment, in which employees are 
encouraged to dissent from the prevailing orthodoxy and to input 
and innovate to move the organization forward. 
 

4. Image 
How much employees are prepared to endorse the products and 
services which their company provides its customers depends 
largely on their perceptions of the quality of those goods and 
services. High levels of employee engagement are inextricably 
linked with high levels of customer engagement. 
 

5. Equal Opportunities and Fair Treatment 
The employee engagement levels would be high if their bosses 
(superiors) provide equal opportunities for growth and 
advancement to all the employees 
 

6. Performance appraisal 
Fair evaluation of an employee’s performance is an important 
criterion for determining the level of employee engagement. The 
company which follows an appropriate performance appraisal 
technique (which is transparent and not biased) will have high 
levels of employee engagement. 
 

7. Pay and Benefits 
The company should have a proper pay system so that the 
employees are motivated to work in the organization. In order to 
boost his engagement levels the employees should also be 
provided with certain benefits and compensations. 
 

8. Health and Safety 
Research indicates that the engagement levels are low if the 
employee does not feel secure while working. Therefore every 
organization should adopt appropriate methods and systems for 
the health and safety of their employees. 
 

9. Job Satisfaction 
Only a satisfied employee can become an engaged employee. 
Therefore it is very essential for an organization to see to it that 
the job given to the employee matches his career goals which 
will make him enjoy his work and he would ultimately be 
satisfied with his job. 
 

10. Communication 
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The company should follow the open door policy. There should 
be both upward and downward communication with the use of 
appropriate communication channels in the organization. If the 
employee is given a say in the decision making and has the right 
to be heard by his boss than the engagement levels are likely to 
be high. 
 

11. Family Friendliness 
A person’s family life influences his wok life. When an 
employee realizes that the organization is considering his 
family’s benefits also, he will have an emotional attachment with 
the organization which leads to engagement 
 

12. Co-operation 
If the entire organization works together by helping each other 
i.e. all the employees as well as the supervisors co-ordinate well 
than the employees will be engaged. 
 

III. CONCLUSION 
      Employee engagement drives performance by improving 
retention, customer loyalty, productivity, safety, and ultimately, 
profitability. Engaged employees care about their organization 
and work to contribute towards its success. Such employees are 
less likely to leave for another job, or take unauthorized leave. 
They are more likely to work better, faster and more safely. 
Importantly, they are also more focused on the customer 
experience, ensuring that customers are happy and profits are 
maximized. In today’s world of economic uncertainty, engaging 
employees is critical to ensuring an organizational longevity and 
profitability. 
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Abstract- The purpose of the present study was to assess the 
properly managed classroom in secondary level. 66 students 
from two Schools were used as respondents for the above 
purpose. The finding of the experiment is that overall secondary 
classroom management in Bangladesh is at high risk due to some 
environmental and personal factors. Classrooms do not have 
adequate seats; necessary equipments and the classroom sizes are 
very high. A satisfying fact in our classrooms is that most of the 
students feel they have good relations with their peers. Necessary 
steps have to be taken to come out from the problems in the 
classroom management aspect of secondary education. 
 
Index Terms- Classroom management, Schools, Teachers, 
Students. 
 

I. INTRODUCTION 
he educational system in Bangladesh is three-tiered and 
highly subsidized. The secondary level poses to be the most 

important tier of education sector as it builds the foundation of 
other tiers. In our country, the educational system faces several 
problems. One of the prominent problems in school levels is 
ineffective classroom management. As classroom management is 
highly correlated with the academic result of the students. So, if 
the proper classroom management is hampered, it will also affect 
the academic achievement of them. 
       Classroom management is possibly the most difficult aspect 
of teaching for many teachers in Bangladesh. The quality and 
quantity of pupils dropping out or failing the first learning 
certificate examination has gone beyond the expectation. The 
performance of pupils admitted into high school year one with 
the first learning certificate is also below expectations. This 
situation brings to mind certain questions concerned with the 
influence of the type and quality of classroom management. 
Recently, JSC (Junior Secondary Certificate) examination has 
added in our educational system. If any student unfortunately 
cannot done well in JSC exam, he or she becomes frustrated 
which may affect his or her secondary level life. Like this 
student, many need special attention, care and help in classroom 
to get rid of the frustration which can be possible only by an 
effective classroom and potential teacher.  
       Although modern classroom management is a challenge to 
educators, they are still trying their best to go over it and help 
students to be educated. Some important steps might help 
teachers to manage the classes and provide better education to 
the students. First, they should keep the lessons moving and 
allocate the whole time for lesson and not for different matters. 
Second, they must prepare for activities that will energize, 

entertain and educate the students all at the same time. Third, 
teachers must take time to talk to their students and try to find a 
better way in disciplining the students instead of scolding them. 
Finally, which is very important, is to have constant 
conversations with the parents of the students to hear feedback 
from them which can let the teachers know how their children 
are doing in school.  
       Classroom management which is culturally responsive, and 
based on developing connectedness and community fostered 
more class participation, self-discipline, and higher expectations 
by both the students and the teacher. Teachers who manage 
democratic, cooperative classrooms enjoy students who are more 
involved, responsible and academically successful (Evans, 1996, 
and Freiberg, 1995).  
       A most significant and connected part of classroom 
management is discipline. There are three meanings that are 
commonly ascribed as “discipline” which are punishment; 
control by enforcing obedience and orderly conduct; and finally 
training that corrects and strengthens. But, today following other 
developed nations Bangladeshi government strictly discourage 
punishment form of classroom management. Public 
consciousness about this matter is increasing day by day and 
especially parents are becoming strict against corporal 
punishment. The most effective type of classroom management 
involves creating a positive classroom community with mutual 
respect between teacher and student. Teachers using the 
preventative approach offer warmth, acceptance, and support 
unconditionally - not based on a student’s behavior. Fair rules 
and consequences are established and students are given frequent 
and consistent feedback regarding their behavior. 
       In Bangladesh, positive planning and implementation of 
classroom discipline by the teachers are influenced by problems 
with over-populated classrooms, inadequate instructional 
materials, a nonconductive school climate; negative attitudes of 
pupils towards school, and inadequate amount of basic materials 
such as seats for teachers and pupils in order to function 
effectively. Overcrowded classrooms, parental neglect of the 
health condition of their children, and an unhygienic and non-
conducive teaching and learning environment are major causes of 
classroom management problems in high schools in Bangladesh. 
The study is about assessing classroom management in 
secondary level in Bangladesh and the study focuses on two 
schools in Hathazri Upazilla. The schools are Chittagong 
University School and Jobra High School.  
 
Objectives of the Study 
       The purpose of the study was to assess classroom 
management of secondary level in Bangladesh.  
 

T 
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II. METHOD 
Sample design and Participants  
       In this study, the probability sampling technique was 
followed as this technique permits the researchers to specify the 
probability of each sampling unit being included in the sample. 
To determine the sample size from the universe/population, 
standard statistical formula in case of known population as 
mentioned by Kothari (2004) was used. Sample size was 
calculated at 90% confidence level and 10% margin of error.   
 
The formula for calculating the sample size is as follows:   
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       Indeed, the participants of the present study comprised of 66 
students and they were selected randomly from two schools of 
Chittagong. Among them 24 were girls and 42 were boys. Age of 
the respondents varied from 14 to 15 with Mean of 14.50. 

Education level of the students was class 9. Most of them were 
from same economic status that is middle class. It was assumed 
that the intelligence of them is almost same level. 
 
Measuring Instrument 
       The questionnaire was developed to investigate the 
classroom management in Bangladesh. Selected respondents 
were interviewed with semi-structured questionnaire. For 
collecting the data the structured interview schedule was 
developed with balanced combination of both closed and open-
ended questions. There were 33 statements of the questionnaire. 
The items were answered in two type of response format. One 
type was yes- no answer and another type was open answer.  
 
Procedure 
       For collecting data from the participants under study, at first, 
permission from the concerned schools was sought. The 
questionnaire was administered to the students of the selected 
schools individually. Before starting the questions respondents 
were instructed verbally and all possible clarifications were given 
to on request from the respondents. There was no time limit for 
the respondents to complete the questionnaire. After completion 
of the task they were thanked for their participation.  
 

III. RESULTS AND DISCUSSION 
       The results of the participant’s response obtained by 
analyzing the data (Microsoft excel, 2007). The following figure 
shows the percentage of the interrlations among peer group 
 

 
 

Figure 1:  Percentage of the interrlations among peer group 
 
       To find the correlations of the good classroom management 
with the interrelations among the peer groups the figure 1 shows 
the percentage of the students from whom 66.67% students feel 
that they have good relations with their peers. Almost 25.76% 
have very good relations with others. 6.06% students answered 
that they have usual relations among the peer groups. Only 
1.52% reported that they have bad relationship. The percentages 

of the pie indicate that most of the students are satisfied with 
their relationship among their peers. From the result it can be 
said that good interrelations among peers help in well managed 
classroom.  
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Table 1: Factors influence the classroom management 
 

Factors influence the class management                      
        
Yes(%) 

                
No(%) 

 Regular school going 93.94 6.06 
 Attentive 93.94 6.06 
 Good feeling in class session 71.21 28.79 
 Favorable environment during class 39.39 60.61 
 Disturbance of students during class 56.06 46.06 
 Desire neat and clean class 100 0 
 Feel better in clean classroom 59.1 40.9 
 Feel better in adequate light and air 71.21 28.79 
 Have adequate practical instruments 63.64 36.36 
 Get health facility 51.52 48.48 
 Feel mentally relaxed in class gaps 75.76 24.24 
 Enjoy the morning shift classes 69.7 30.3 
 Enjoy the day shift classes 45.45 54.54 
 Have entertainment facility during leisure 3.03 96.97 
 Have adequate seat  54.55 45.45 
 Feel better in organized classroom 71.21 28.79 
 Any class representative 81.82 16.67 
 Representatives have good relations with others 54.55 45.45 
 

 
Boys Girls Both 

Disturb the class 4.55 18.18 77.27 

 

0< 10 
min. 

20>10 
min. 

 Break time between classes 92.42 7.58 
 

           Besides teacher-student and peer group relationships, there 
are some environmental and organizational factors which 
influence the classroom management. The above table (2) 
summarizes such factors and the percentage of the students who 
answered against the factors.  It is a good matter that around 94% 
students are regular school going as well as attentive. Maximum 
students (71.21%) feel good in class session whereas only 
28.79% students don’t feel like that. 56.06% students disturb 
during the class. All the students (100%) desire neat and clean 
classroom. The table also shows that maximum students 
(71.21%) feel better in adequate light and air in their classroom. 
It is remarkable that almost 75.76% students feel relaxed during 
class gaps. From the table it is shown that students do not have 
any entertainment facility during leisure as 96.97% student’s feel 
like that. It is also remarkable that almost 71.21% feel better in 
organized classroom which is very much important factor in 
classroom management. Maximum (77.27%) feel that both boys 
and girls disturb the class. 92.42% answer that they get less than 
10 minutes between classes.  
       From all of the data, table, diagram and pie chart we can 
mention some management lacking which may probably affect 
the classrooms- 

• Much of the teachers cannot control the class properly. 
As a result, it affects the overall classroom management. 

Teachers must know how to have full control over the 
students.  

• Almost half students make disturbance of the class 
discipline. They talk to each other during the class 
sessions which badly affect the classroom discipline as 
well as good management.  

• Our schools do not have adequate practical instruments. 
Almost 1/3 students feel the lacking of sufficient 
practical instruments.  

• It is really disappointing that students do not get any 
entertainment facility during leisure. As they are not 
entertained, they feel bored during class sessions which 
adversely affect the proper classroom management.  

• Almost half students do not get adequate seat facility. 
They cannot sit properly. So they themselves feel 
disturbed and also disturb others. To encourage active 
learning and student involvement, seats must be 
arranged so students can see each other as well as the 
teacher. Maximum classroom space must be arranged 
for proper management.  

 
       These above lacking adversely affect the classroom 
management in secondary level. Despite these shorting, there are 
some factors which help the effective classroom management.  
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• It is a matter of hope that the interrelations among peer 
groups are good (66.67%). The good relationships 
among them help to maintain properly managed 
classroom. 

• Almost all of the students are regular school going and 
attentive in the class (93.94%).  

• Maximum students desire neat and clean, organized 
classroom. If they get such facilities, it is hoped that 
there will be more properly managed classrooms.  

• Most of the classes have classroom representative. They 
help to maintain classroom discipline as well as 
management.  

 
       As the sample and the population size are small, we cannot 
apply our findings from the present study to the total country. 
But, at least it can be said that if the factors which influence the 
classroom management is  balanced, the classrooms in secondary 
level in Bangladesh will be properly managed which is highly 
correlated with academic achievement of the students as well as 
their cognitive and intellectual development.   
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Abstract- In June 2009, the World Health Organization (WHO) 
confirmed that the novel influenza A, H1N1 as a pandemic. After 
six months, as of December 29, 2009, it was reported by WHO 
that more than 208 countries and territories were affected by the 
pandemic accounting for about 150,000 infected cases and at 
least 11,516 deaths. .Effective reproductive number is an index 
which considers the proportion of susceptible people in a 
community. There are different methods for calculation of basic 
reproductive number. The aim of this study was to evaluate the 
reproductive number using data from H1N1 patients in 
Tamilnadu. 
 

I. INTRODUCTION 
ffective influenza surveillance systems are essential to 
understand the epidemiology and seasonality of influenza 

and for optimizing influenza control strategies. Influenza occurs 
in distinct outbreaks of varying extent every year.[1,2] This 
epidemiologic pattern depends upon multiple factors, including 
transmissibility of the virus and the susceptibility of the 
population. [3,4] In temperate regions of the Northern and 
Southern Hemispheres (NH and SH), influenza peaks during 
respective winter months, whereas the pattern of influenza varies 
in tropical and subtropical regions.[5–8] The seasonal 
fluctuations in environmental and social factors have been 
associated with the complex seasonality and transmission of 
influenza around the world. [9,10] While the underlying cause of 
the variable nature of seasonality for influenza in tropical 
countries remains elusive, indoor crowding, lower temperatures, 
and decreased humidity at a given latitude may influence both 
transmission and host susceptibility. [4,9–12].  When a 
communicable disease is going to be epidemic, all susceptible 
individuals are at risk of the disease, thus the disease will spread 
rapidly among populations, will reach a peak and it slows down 
and eventually will be disappeared later. In absence of preventive 
measures, epidemic waves will be repeated for 2 or several times. 
Having data regarding this pattern, next epidemic of the disease 
is predictable. The transmissibility of the disease can be shown 
quantitatively by calculating basic reproductive number and 
epidemic curves of the disease. Basic reproductive number is the 
average number of individuals directly infected by a primary 
infected case during his or her infectious period without any 
preventive measure during the epidemic and when the infected 
person enters a totally susceptible population. This index (R0) is 
useful in assessing the past preventive measures and needs 
assessment for prevention and prediction for future. If R0 is less 
than 1, the disease will eventually die out. If R0 is equal to 1, the 

disease is endemic and when R0 is above 1, there will be an 
epidemic and increasing number of infected persons.1 Effective 
reproductive number (Re) is an index which considers the 
proportion of susceptible people in a community. When, due to 
immunization or health education and increasing awareness, all 
people are not susceptible, the transmissibility of the disease will 
be better explained by calculation of Re using R0. Influenza type 
A (H1N1) is a communicable disease and became pandemic and 
a major health problem in 2009. A great deal of studies on 
influenza H1N1 has been conducted worldwide.[2,5] there are 
some antigenic similarities between seasonal influenza and 
influenza type A. Therefore, because of cross reactions, some 
individuals are immune against influenza H1N1 and 
susceptibility decreased in the population. 
 

II. STATISTICAL ANALYSIS 
Study setting and design 
       Tamilnadu (n = 72138958) is one of the south Indian states. 
We reviewed the surveillance data on influenza A (H1N1) cases, 
which occurred during Jan2012 and December 2012. The State 
integrated disease surveillance project (IDSP) unit, Tamilnadu, 
received information regarding all diseases including A (H1N1) 
from all the 32 districts in Tamilnadu. 
Case definitions: 
       A suspected case of influenza like illness (ILI) was defined 
as the occurrence of acute febrile respiratory illness (fever 
≥38°C) with the onset within seven days of close contact with a 
person who is a confirmed case of pandemic influenza A (H1N1) 
virus infection or within seven days of travel to areas where there 
are one or more confirmed pandemic influenza A (H1N1) cases, 
or resides in a community where there are one or more confirmed 
pandemic influenza cases. A suspected case of ILI with 
laboratory confirmed influenza A (H1N1) virus infection in an 
accredited laboratory through RT-PCR11 was considered to be 
laboratory confirmed case. Death due to A (H1N1) was 
considered when the infection was confirmed by laboratory 
testing, either before or after death. All the case patients who 
were residents of Tamilnadu reported to IDSP from all districts, 
between Jan 2012 and December 2012 were included in the 
analysis. 
Data source, collection and analysis: 
       Active and stimulated passive surveillance was set up 
through IDSP across all the districts in the state. Cases and 
deaths of A (H1N1) were notified to state surveillance unit using 
structured data collection tool developed by Ministry of Health 
and Family Welfare. Pharyngeal or nasopharyngeal swab 

E 
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samples of suspected case-patients were sent to Institute of 
Preventive Medicine (IPM) from all treatment sites across the 
state. The samples were processed and analyzed using RT-PCR 
assay in accordance with the National protocol.15 The 
surveillance data available at the state IDSP cell (abstract line list 
of all cases and individual death reports) and IPM (line list of all 
samples received) was collected, collated and reviewed. Death 
reports had information on demographics, results of laboratory 

tests for A (H1N1), cause of death, time course of illness (date of 
symptom onset, hospital admission, start of antiviral drugs), and 
underlying medical conditions. 
       During the first wave of influenza A, H1N1, 750 cases were 
reported between Jan 2012 and December 2012 and a total 
number of 40 deaths in Tamilnadu as in Table 1 and the Figure 1. 
All patients were referred to public and private hospital. 

 
Month Confirmed cases Death cases 
Jan-Apr 2012 58 2 
May 2012 72 1 
Jun 2012 85 3 
Jul 2012 50 0 
Aug 2012 62 0 
Sep 2012 79 1 
Oct 2012 86 2 
Nov 2012 78 6 
Dec 2012 160 25 
Total 750 40 

                                       
Table 1 

 

 
 

Figure 2 
 

       There are different methods to find the reproductive number 
R0, which is the simplest method as following, 
      R0   =   β / γ                                                     (1) 
       In this formula, beta (β) shows the probability of the disease 
transmission from an infected person to a healthy person. Some 
texts called it force of infection. Using Favier method, it can be 
calculated by epidemic data.[9] Gama (g ) is recovery rate or one 
divided by average period of infection. In previous studies, the 
average period of infection has been reported as 7 days.[6,10] 
The second method for calculation of R0 is as follows .[11] 
    R0 = β / γ + δ                                                  (2)  
       In this formula, beta shows the probability of the disease 
transmission from an infected person to a healthy person. Gama 
is recovery rate or one divided by average period of infection.       

Delta (δ) is the mortality rate which is calculated by the 
following formula  
  δ = γ (CFP / 1 – CFP)                                       (3) 
       The third formula for calculation of R0 is as follows: 
  R0     =   ( 1 +  β / γ )                                        (4)       
       According to the data obtained in the first wave of influenza 
A, H1N1 in Tamilnadu, it is founded that the probability of the 
disease transmission from an infected person to a healthy person, 
is 0.15.  The recovery rate or one divided by average period of 
infection,  is 1/7 days, and the reproductive number is1.033.  
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III. CONCLUSION 
       Based on theory of reproduction number, if Ro >1, then the 
pathogen is able to invade the susceptible population. This 
threshold behaviour is the most important and useful aspect of 
the Ro concept to determine which control measures and at what 
magnitude would be most effective in reducing Ro < 1, and 
providing important guidance for public health initiatives. Here, 
the role of health education when the cost of vaccination is high 
is of great importance because following health regulations and 
isolation of infected individuals have important roles in 
preventive meaures during the infectious period. 
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  Abstract- In the sphere of communication in Sri Lanka using 
English fonts for recording Sinhala discourse during the use of 
Short Message Service or Interlingual Texting is very popular. 
Analyzing such discourse this study argues that the asymmetry in 
the phonologies of Sinhala and English, and the difficulty in 
graphically denoting of sounds of Sinhala in English make the 
deciphering of Interlingual texts complex leading to 
unintelligibility and ambiguity of the messages. Data analysis 
further identifies a formal vs. colloquial dichotomy in the register 
of interlingual texting. The nonvolitional and nonelective transfer 
of fossilized English loan phonology of Sinhala too is evidenced 
in the register. The spread of the language of Sinhala Interlingual 
texting to English print media too is noted in this sociolinguistic 
analysis. 
 
     Index Terms: Interlingual texting, formal vs. colloquial 
dichotomy, Sri Lanka, multiglossia. 
 

I. INTRODUCTION 
In Sri Lanka the majority of the population across all social strata 
uses the Short Message Service (SMS) as it is the least cost-
effective mode of personal communication and disseminating 
information. Mobile phones are affordable and the technology is 
robust and reliable. It works well even in the rural areas with 
patchy coverage. SMS messages can be stored in the network’s 
server and can be forwarded when the phone appears within a 
signal range (de Silva et al., 2011)[1]. But at present texting using 
the fonts of the two vernaculars of Sri Lanka: Sinhala and Tamil 
is not possible. Thus Interlingual texting is a popular mode of 
communication and texting is done in this unique manner. 

Interlingual texting is a record of discourse of one 
language by means of graphemes of some other language using 
the medium of SMS. In the context of this study it can be defined 
as the texting of Sinhala or Tamil discourse using English fonts 
or English fonts being used to type Sinhala or Tamil messages 
phonetically by consumers of the SMS on mobile phones in Sri 
Lanka.  

This mode of communication differs from the normal 
texting where English font and a multitude of abbreviations are 
used to denote English words. In interlingual texting while the 
graphemes seen on screen are English the grapheme to phoneme 
conversion results in Sinhala or Tamil discourse. Thus what is 
evidenced at present is that interlingual texting generates 
uncertainty of the accuracy of the messages when translated back 
to Sinhala or Tamil.  

According to Karunarathne et al1 (2013: 1) [2], 
The majority of SMS writers in Sri Lanka transliterate 
messages because of language barriers, which create 
various communication problems and ambiguity of 
messages.  

 
Yet do all users of interlingual texting ‘transliterate 

messages because of language barriers’? This study argues that 
though interlingual texting in Sri Lanka is used by a majority to 
overcome language barriers others do so for diverse reasons. 

From the president’s New Year message through 
various information dissemination promotions to personal 
communiqué interlingual texting is used for communicating in 
Sinhala or Tamil in Sri Lanka. In the first two instances above it 
is a popular and trendy mode of communicating and creating an 
affinity with the masses. The use of interlingual texting for 
personal communication is considered quicker by many users as 
less time is needed to compose the text. This is due to the fact 
that though many Sri Lankans are bilingual the dominant 
language in their repertoire is their mother tongue: Sinhala or 
Tamil. Thus thoughts come easier in their mother tongue. 
Furthermore for most bilinguals translating these thoughts to 
English is a time consuming hunt for translation equivalents in 
English. Therefore using interlingual texting saves time. 

But on the downside, this study argues that a multitude of 
communication problems occur due to the lack of intelligibility 
and ambiguity of most messages. One reason for this is the 
disparity in the phonologies of Sinhala/Tamil and English 
influencing the graphemic representation of Sinhala or Tamil 
sounds in English during interlingual texting.  

Henceforth this paper restricts its discussion and analysis 
mainly to interlingual texting in Sinhala. 
 

II. THE REGISTER OF INTERLINGUAL TEXTING 
IN SINHALA 

This paper analyses interlingual texting as a genre within the 
registers of multiglossic Sinhala. A register is one of many styles 
or varieties of a language used for a particular purpose or in a 
particular social setting. More generally, a register is also used to 

1 This research of Karunarathne et al (2013) is an attempt to predict 
Sinhala sentences in mobile short messages. This is a timely necessity in 
Sri Lanka. The main advantage of the research is developing an 
effective algorithm for reducing the typing effort, saving time and 
avoiding language ambiguity. 
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indicate degrees of formality in language use. According to Agha 
(2007: 144)[3] ‘a register is a cultural model that reflects social 
relationships and shared community ideologies through linguistic 
features’. The register of interlingual texting in Sri Lanka is a 
worthy example which reflects all the above criteria. It can be 
broadly divided into a formal register which is used in formal 
settings where the format is generally impersonal while the 
informal register reflects idiomatic usages and lexico-
grammatical features of Colloquial Spoken Sinhala (CSS). This 
reflects the diglossic nature of Spoken variety within the 
multiglossic Sinhala. Gair (1998)[4] discussing diglossia in 
Spoken Sinhala states that the Formal Spoken Sinhala lacks 
subject-verb agreement of Literary Written Sinhala. He further 
states that though the basic word order of both varieties can be 
categorized as SOV, it is much more flexible in the former. Gair 
(ibid: 226) recognizes the following glosses in Spoken Sinhala, 

 
1) Formal spoken Sinhala, which makes use of one or more 

grammatical features of literary Sinhala (other than verb 
agreement) with relative consistency. It characteristically 
makes considerable use of a formal lexicon shared with 
literary Sinhala.  
 

2) Colloquial Spoken Sinhala, which is the language of 
ordinary conversation.  

 
One feature of Colloquial Spoken Sinhala is the high 

occurrence of assimilated loanwords from English. Analyzing 
interlingual texting based on the above classification it can be 
suggested that the influence of this Formal/Colloquial dichotomy 
is reflected in its register features. 
 
III. STANDARD USE OF ENGLISH FONTS TO DENOTE 

SINHALA DISCOURSE IN LITERATURE VS 
INTERLINGUAL TEXTING: A REGISTER ANALYSIS 
 

This linguistic analysis of register feature distinction is based on 
differences in the relative distribution of linguistic features. Any 
linguistic feature that has a functional or conventional association 
can be distributed in a way that distinguishes registers. Such 
features come from many linguistic classes, including the target 
area of this study: phonology, as the register of interlingual 
texting is phonetic. This study constructs a premise that the 
origin of interlingual texting can be traced to the phonetic 
representation of spoken Sinhala through English fonts in 
literature. 

 
Linguistic documentation of Sinhala in literature over the 

ages has used transliteration and it can be suggested that a 
standard has evolved. I cite examples for a current standard 
through extracts from literature.  

 
a) Zubair (2011: 42) [5] states that data in his paper is solely 

from CSS. The following analysis identifies usages which 
denote the rules for transliterating CSS in his research. 

 

 
      
         

       [Rambutang2, in this season?    Were they even ripe?]    
(Zubair, ibid)  

 
Note the mid word, upper case T used to denote the retroflex 

plosive  (  in Sinhala) graphically in the first word in the 
above utterance. This differentiates the retroflex plosive from the 
voiceless dental plosive  (  in Sinhala) which is denoted by 
Zubair (ibid) graphically as th. But note that the voiced dental 
plosive  (  in Sinhala) is represented by d. Also note the use 
of the symbols of the International Phonetic Alphabet (IPA) for 
the velar nasal . But the most significant usages are the letter 

 for the open central vowel /a/ and the IPA symbol ǝ for the mid 
central vowel  thus differentiating the two sounds in the 
transliteration. This differentiation between these two phonemes 
is deemed necessary especially when they occur as vowels 
inherent to consonant graphemes of Sinhala. Also note the use of 
double vowel letters to designate a long vowel sound: mee /me:/ 

 
2.   
          

 [I cooked food myself.] (ibid) 
 

In the example above the IPA symbol for the front mid vowel  
(  in Sinhala) is used to differentiate the pronunciation from 
other contenders as /a/ and .  
 
b) Hilpert (2006: 267)[6] too uses similar symbols for 

transliteration. But the dental plosives  and  are 
denoted as t and d respectively as seen in the example 
below. 

1.  
  
  home   go! 
        [Go home!]  
 

 

 
 The frog     from the bottle   escaped 

[The frog escaped from the bottle]  
 

c) Chandralal (2010: 31)[7] discussing the Romanization used in 
his book titled Sinhala identifies the usages t3, d4, T5, D6 for 
the phonemes  respectively. 
 

 
        
        fence                along           flowers 

[(there are) flowers along (the) fence] 
 

2 Lychee: a small fruit originally from China, with sweet white 
flesh and a single large seed inside.  A seasonal fruit in Sri 
Lanka.   
3  in Sinhala. 
4  in Sinhala. 
5  in Sinhala. 
6  in Sinhala. 
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What is evidenced in the above transliterations is the 
strategic use of IPA symbols/uppercase graphemes to 
differentiate between phonemes. This minimizes ambiguity.  

As this study traces the origin of interlingual texting through 
transliterations recorded in literature on Sinhala it cites the 
following usages in other scholarly work on Sinhala where, for 
example, the English graphemes th, dh are used to denote the  
aspirated sounds  respectively.    

Karunatillake in 2001 conducted a diachronic analysis of the 
evolution of the phonology of Sinhala. He discusses the merger 
of the dental stops with the aspirated equivalents in Old Indo 
Aryan which coalesced as dental stops in Old Sinhala and 
backdates to 1c. BCE. The transcription used for the phonemes 
denotes the dental stop written as t and its aspirated equivalent as 
th graphemically: tera7; sthavira8 (Karunatillake, 2001: 11)[8].  
He (ibid) further differentiates between the dental and the 
retroflex sounds. For example the retroflex  ( , ) 
respectively in Sinhala) are graphically represented by  
respectively with a dot diacritic below the letter. Note that Zubair 
(2011)[9], Hilpert (2006) [10] and Chandralal (2010) [11] use T and 
D instead. 

In other literature too the graphemes th are used for 
transcribing the aspirated sound  and dh for . But recall 
that Sinhala has a diglossia between written and spoken 
language. Thus though the aspirated graphemes occur in written 
Sinhala they do not carry a phonemic value.  

In most informal interlingual texting at present the register is 
Spoken Sinhala and deciphering th as carries validity. But the 
use of the graphemes th to signify the phoneme would lead to 
ambiguity if the register of interlingual texting gains in formality 
and aspires to represent the aspirated letters, for example, 

of Sinhala.  
Based on the above analysis it can be suggested that one 

main reason for the ambiguity in the register of interlingual 
texting is that the user’s scope of word entry is restricted to the 
fonts of the 26 letters of the English alphabet. This creates a 
multitude of problems when deciphering interlingual texts. Table 
1 below highlights some areas which are liable to create 
ambiguity during interlingual texting. 

 
Table 1: Several Sinhala letters with a high frequency usage 

which create ambiguity during interlingual texting 

 
 

7  
8  

Thus analyzing the register of interlingual texting what is 
noted is that the use of th for the voiceless dental plosive   
and t for the voiceless retroflex plosive  denotes an accepted 
norm. But the other five usages result in ambiguity during 
deciphering. Moreover this is only one area which gives rise to 
problems in decoding interlingual texting. Two other areas 
identified in this study are misspelt English words and the 
occurrence of deviations from Standard Sri Lankan English 
pronunciation in loanwords assimilated from English to Sinhala. 
These features many arise in the informal register of interlingual 
texting but not in its formal counterpart. 
 
IV. FORMAL REGISTER OF INTERLINGUAL TEXTING 
Stylistic variations in language cannot be judged as appropriate 
or not without reference to the participants in the 
interchange.  The formality of interlingual texting too is 
generated through the sender-receiver status. Note the formal 
nature in the Sinhala segment of the New Year greetings sent in 
2014 (Figure 1 below) where the sender is the then president of 
Sri Lanka.  

Note that ‘Oba Samata Suba Nawa Vasarak Wewa!’ utilizes 
English font to type Sinhala words. In ‘Ungal Anaivarukkum 
Puththandu Nalvaithukka!’ English font is used yet again to type 
Tamil words. Thus the text in Figure 1 below uses a trilingual 
mode of transliteration.  

 
Figure 1: The 2014 New Year message from the president 

of Sri Lanka9. 
 

Following are some short examples of other formal SMSs10 
shortlisted from the mobile phone inboxes of 15 randomly 
selected Sri Lankan bilinguals on 6 June, 2014. They are broadly 
categorized as formal dispatches as they typify promotional 
communiqués sent by service providers in Sri Lanka to 
consumers. 

i. STAR FRIENDS   thulin    obage   priyathama  tharuwa11 …  
Star Friends        through your    favourite star12  

 
samaga      SL   vs      SA                      cricket match          eka … 
with Sri Lanka vs. South Africa       cricket match      the 

 

9Source:https://www.google.lk/search?q=texting+in+sinhala&tbm=isch
&tbo=u&source=univ&saom%252F2013%252F05%252Ftea-be-or-
not-tea-be.html%3B213%3B320     

 According to the editorial of the Daily Mirror the current President 
Maithripala Sirisena’s new year ‘message was identical to the one 
Rajapksha sent on January 1, 2014’  

http://www.dailymirror.lk/69399/editorial-avurudu-text-andunanswered-  
10 Henceforth all words of SMSs are highlighted. In each selection the 
highlighted section denotes the original appearance of the text with 
English fonts used to type Sinhala words. 
11 A film star. 
12 The second line records the closest broad signification of each word. 
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narabeemata     awasthawak!!!  Kondesi   adalewe.  
to watch            an opportunity. Conditions apply. 
  
[An opportunity to watch the cricket match Sri Lanka vs. South 
Africa with your favourite star through Star Friends. Conditions 
apply.] 13 

 
ii. Anuradhapure      yanna          365      amatha      Mobitel14 …  

To Anuradhapure     to travel     365        call            Mobitel 
 
m-ticketing  wethin    denma      dumriya      praveshapath ……  
m-ticketing  through   now  train tickets 
 
wenkara    ganna. Gasthu        ha   kondesi        adala     we. 
 reserve  payments  and    conditions      apply 
 
[To travel to Anuradhapura call Mobitel (and) through m-
ticketing book train tickets now. Payments and conditions apply.] 
 
A. Informal register of interlingual texting 

The following personal communiqués are categorized under 
Informal register as the rhythm and idiom of CSS is more 
evidenced when compared to the promotional communiqués 
discussed above. Additionally code mixing is more prevalent in 
these texts. 

 
i. mee  api    tama     at    hom.     tatta     yanne     ne.  

   Here,  we     still       at   home.    Father  going      not 
          
[We (are) still at home. Father (is) not going.]  

Note the misspelt hom in the above text. 
 
ii.    mama    kata   kerapu    3 wil     eka            aava. 

       I        called  three wheeler         came 
               [The three wheeler I called came.] 
 

iii.     ane  mis  ada      exam        liwa. 
       Oh!15 miss today     exam       wrote 

[Oh! miss I wrote for the exam today.] 
 

iv. mage  yaluwek    konde      firm   kala.   shook. 
 My friend        hair     permed. Nice. 

[(one of ) my friend(s) permed her hair. (It is) nice.] 
 

The word firm in example iv above illustrates substitution of 
f for p which is a characteristic in weak bilinguals who deviate 
from Standard Sri Lankan English (SSLE) pronunciation. 
Personal communication with the sender led to the discovery that 
the word firm was used for perm an abbreviation for a permanent 
hair style. 
 

13 The restructured sentence broadly following the grammatical word 
order of English is indicated by [] and is given in the third line..  
14 A mobile telephone company in Sri Lanka. 
15 This is the closest transliteration in the given context which conveys 
dissatisfaction on the performance at a particular examination. 

 
Figure 2: A text sent in the morning to room occupants of a 

restaurant  
Source: http://www.cutesmszone.com/sms/sinhala-sms/ 
 

Note the misspelt loanword paste in Figure 2 above. 
The repeated use of 1k16 for Sinhala ekak too gains attention. A 
high frequency of code mixing is also evidenced. 

 
Good Morning Restaurant Menu 
Welcome to Good Morning restaurant Menu: 
Brush17 1k ekak (one)  
Sithala18 (cool) tooth past19 1k: ekak (one) 
Dum dana (steaming) water godak (a lot) 
Unu unu (hot hot) tea coppayak (cup) 
Ayeth enna (come again) 

 
Although the above formal/informal messages may lead to 

slow deciphering the context, for most Sri Lankan recievers, 
generate clarity of the intended meaning. But it is noticed that a 
high rate of ambiguity is generated in most interlingual texts 
resulting in communication problems. 

 
V. COMMUNICATION PROBLEMS GENERATED 

THROUGH AMBIGUITY OF MESSAGES 
Ambiguity is clearly evidenced in the following extract which 
was posted on internet. Though my mother tongue is Sinhala 
transliterating the message was tedious and was without an 
acceptable outcome.  
 
Just got a text-message with what I think is Sinhala or Tamil. 
Curious what it means!  
raththaran dannana kawruth hariyatama danaganda gramasawak 
kanaggan ahanda kiyanda wana ayata mathaka na hari yatama 
hoda tc bay jP sorry hoda man danna20 

 
I was equally curious. I record my attempt at transliteration. 

The underlined words represent guesses at a probable word. As 
indicated below the first section of the extract can carry two 
transliterated meanings: 

 
i. raththaran    dannana    kawruth  hariyatama    danaganda … 

 
Gold          knows  everybody        exactly    to know 
[Everybody who knows gold to know exactly should …..] 

16 In Sinhala 1 is eka. Thus1+ k = eka + k = ekak. 
17 This is a tooth brush. 
18 I would transliterate ‘cool’ as siithala . sithala  could 
generate the meaning ‘thought’ out of context. 
19 paste 
20http://www.reddit.com/r/translator/comments/1gik5s/just_got_a_textm
essage_with_what_i_think_is/. ( Retrieved 13 June, 2014) 
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gramasawak            kanaggan        ahanda  kiyanda… 

 
Gramasewaka           (from a)     ask    tell (to) 

       [Tell to ask from a gramasawaka21] 
 

ii. raththaran            dannana                 kawruth.22  ……    
 

Raththaran,23          do not know  nobody.  
[Dearest, nobody knows.] 

 
 hariyatama danaganda       gramasawaka          kanaggan….           

 
exactly       to know      gramasewaka          (from a)               
ahanda      kiyanda.  

 
   ask       tell (to) 
       [To know exactly tell (to) ask from a gramasewaka.] 

 
Of the two transliterations above the second is more logical  

as the responsibilities of a gramasewaka does not include giving 
information about the price of gold. The rest of the extract 
though equally difficult to transliterate is less ambiguous as seen 
below. 

 
wana ayata    mathaka       na   hariyatama       hoda… 

 
  Others                   remember     cannot      exactly       okay 

[Others cannot remember exactly okay!] 
 
tc bay   jP                      sorry    hoda           man  danna 

 
Take care  bye blessings of Jesus  Sorry okay        I don’t know 
 
[Take care, Bye! Blessings of Jesus! Sorry okay, I don’t know] 
 
Note the usages bay and jP especially the latter which is a unique 
abbreviation in Sinhala interlingual texting24 for jeesu pihiTai. 

 
Linguistically these interlingual text messages create a new 

register in Sinhala and accelerate the rise of Colloquial Spoken in 
Written Sinhala communiqués in fuctional domains. While some 
Sinhala texts written in English font can be confusing to many 
proficient users of Sinhala, including myself, most habitual users 
of this form of texting know how to do a speedy transliteration. 

21 A gramasewaka or Grama Niladhari is a Sri Lankan public official 
appointed by the central government to carry out administrative duties in 
a Grama Niladhari division, which is a subunit of a divisional 
secretariat. The duties of a Grama Niladhari include issuing of permits, 
gathering statistics, maintaining the voter registry and maintaining peace 
by settlement of personal disputes. They are responsible to keep track of 
criminal activity in their area and issue character certificates on behalf of 
residents when requested by them.  
http://en.wikipedia.org/wiki/Grama_Niladhari (Retrieved 13 June, 2014) 
22 Punctuation is added from this point to get the sense of the extract. 
23 An endearment for someone highly valued such as dearest but loosely 
used in this context.    
24 I needed help during deciphering jP. 

But it has to be noted that there is a high frequency usage of 
assimilated English loanwords in Sinhala especially in personal 
communiqués. 
 
VI. ENCROACHMENT OF INTERLINGUAL TEXTING 

FORMATS TO CURRENT ENGLISH PRINT MEDIA  
On the other hand what is linguistically disturbing is the 
encroachment of interlingual texting to current print media. 
Below is an extract from the Sunday Times of Sri Lanka which is 
a premier upmarket English-language publication with a wide 
readership.  

The caption which is the title line of this feature article in 
Figure 3 below bears evidence of the encroachment of Sinhala 
words typed with English letters into English print media. The 
register is CSS which is trendy but reflects erroneous usage of 
Sinhala which creates humour as it conveys that the writer, 
though a proficient user of English, is a user of ‘broken 
Sinhala’25.  

 

  
Figure 3: A caption which uses English font to write Sinhala 

words from a featured article in print media26 
 
In the caption extracted from Figure 3 cited below the word 

ekkak /ekkak/ results in the gemination of the letter k and maddhi  
has a non aspirated d and an aspirated dh signifying the 
following in Sinhala. 

 
Aney27…   ekkak        maddhi    de28? 

25 In Sri Lanka the emergence of deviations from SSLE is termed as the 
practice of using ‘broken English’. An equivalent can be found in 
‘murdering Queen's English'.  
26 The photo depicts a midwife tucking into ‘a creamy ice cream cone 
while clutching another one most probably for a colleague’. 
27 Other possible significations in the given context obtained from a 
Madura online dictionary are: Oh, dear, dear me! Or the word may be 
used for chastising someone for a mischievous deed. 
 (transliteration is from Madura dictionary  
http://www.maduraonline.com/?find=+dear) 
28 A question marker in Sinhala. 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 406

www.ijsrp.org

http://en.wikipedia.org/wiki/Divisional_Secretariats_of_Sri_Lanka
http://en.wikipedia.org/wiki/Divisional_Secretariats_of_Sri_Lanka
http://en.wikipedia.org/wiki/Grama_Niladhari
http://www.maduraonline.com/?find=+dear


 
Ah!      one             not enough  

[Ah! Is one not enough?] 
 
But the irony is that the words should be ekak /ekak/ and 

madi /mad̪i/ and the correct Sinhala question is: 
 

 Aney ……. ..      ekak              madide? 
 

                   
Thus what is witnessed is while the learner English users 

resort to a high frequency usage of assimilated loan phonology in 
interlingual texting most bilinguals who are proficient in English 
evidence learner user features of Sinhala, even in CSS, during 
their attempts at producing Sinhala words typed with English 
letters.  

VII. SUMMARY STATEMENT 
In sum what can be concluded is that the advent and 

establishment of CSS is strongly evidenced in areas where 
written discourse was formerly Formal or Literary. Disanayaka, 
way back in 1976[12], had perceived the first notions of this 
sociolinguistic evolution in Sinhala.    

The gradual but steady influx of patterns of Spoken 
Sinhala into writing, coupled with changes within 
literary Sinhala itself, has brought about a number of 
variants in literary usage (ibid: 31). 

 
Furthermore according to Disanayaka (ibid: 32) the 

formulation of a literary Sinhala standard has led to an impasse 
‘between the two main schools of thought, the puristic, which 
maintains that the pristine purity of the language must be 
preserved at any cost, and the pragmatic, which recognizes 
change in language as a natural phenomenon’.  

Even if interlingual texting is given recognition under ‘the 
pragmatic which recognizes change in language as a natural 
phenomenon’ in this instance the change is controlled by a large 
population of mobile phone users with differing levels of 
proficiency in Sinhala and English.  Furthermore the register is at  
present denied a standard which is difficult to achieve due to the 
restrictions imposed by the number of letters and symbols which 
could be used during message construction. It is evidenced that 
interlingual texting flouts even the norms of usage in 
the phonological grammar of CSS in literature. Moreover what is 
of importance is that the rise of interlingual texting results in the 
acceleration of  the use and the fossilization of ill spelt English 
words and deviations from SSLE pronunciation in assimilated 
loanword phonological contours especially in weak Sinhala/Sri 
Lankan English bilinguals.  The nonvolitional and nonelective 
transfer of fossilized loan phonology to English speech discourse 
will further alienate these bilinguals from SSLE pronunciation. 
Though most English loanwords when used in a matrix of 
Sinhala flout SSLE norms, according to Senarathne (2009) [13], it 
is acceptable in CSS discourse. Senarathne (ibid: 55) discussing 
such usages in a Sinhala matrix states, 

It is important to note that as lone lexical items 
occurring in predominant Sinhala utterances these 
nativizations are not considered as mistakes or errors.  

 
She further observes that these nativizations have occurred 

in the integration of lone words into Sinhala creating unexpected 
phonological patterns. Based on this premise flouting the norms 
of SSLE pronunciation in English loan assimilations occurring as 
lone words in a Sinhala matrix, for example in interlingual 
texting, which are utterances in CSS discourse would be  
acceptable.  

Thus at present in the evolutionary status of Sinhala there is 
a vigorous preference for the pragmatic which requires a shift 
from literary to CSS in most registers in functional 
domains. Sociolinguistically this can be identified as a 
withdrawal from the linguistically difficult code to the 
undemanding. In the context of interlingual texting the entry of 
its register with a high rate of assimilated loanword phonology to 
written formats which depict CSS is not only detrimental to the 
struggle to protect the purity of Sinhala it will also accelerate the 
rate of occurrence of deviations from SSLE pronunciation in 
S/learner SLE bilinguals. 
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Implementing ISO 9001:2008 in the Ventilation 
Company 
Lefayet Sultan Lipol 

 
Abstract- This is an assignment report of the Quality and 
Environmental Management course [course responsible was 
Gunn-Mari Lofdahl and Jessica Magnusson at University of 
Boras] about sales and installation of the ventilation equipment. 
There are several ventilation equipments but we deal mainly with 
air conditioning and air cooling machine. Our company’s name is 
Vent AB. It is situated at Knalleland, Boras. We are supplying 
and installing the ventilation equipment to the Textile industries 
in Sweden. Our big customer is Yusi Textile Industries located in 
Boras. The number of employees in our company is twelve. Our 
company is located at Knalleland, Boras. In this report, we are 
going to illustrate about the quality aspect of our company. 
 
Index Terms- Non-conformity, Ventilation, PDCA approach, 
ISO 9001:2008, QMS, SDCM [Supply and Demand Chain 
Management]. 
 

I. INTRODUCTION 
s we are an organization consists of only 12 employees, we 
cannot produce ventilation equipment. We are buying the 

goods from our supplier and then delivering it to the customers 
including installation service. It is mentionable that our suppliers 
have ISO 9001:2008 certified quality management system but we 
are trying to implement it in our company. Moreover we are 
going to audit our suppliers work as we are concern more about 
our image. Our motto is to sell best quality air conditioning 
machine at minimum price that ensure the world standards. We 
have experienced personnel’s to install the machine in our 
customer place. The Ventilations Equipment includes: 
o Large Diameter Industrial Fan. 
o Centrifugal roof ventilators. 
o Propeller and wall Ventilators. 
o Kitchen Exhaust air purification or cleaning system. 
o Air Conditioners [air cooled, water cooled, low temperature, 

server and mobile cooled] etc.  
 
       The Company also offer minor services to this equipment on 
quarterly basis or as requested by customer. In a situation where 
major repairs are required the manufacturer is always informed at 
the client’s expense. 
Air conditioning machine is our major equipment. 
 
1.1. Goals of our company: 
       To produce better service, we have set up some goals for our 
company which is mentioned below: 
o To delight the Customer. 
o To enhance our reputation for services that are better than 

expected 
o To deliver products on time without error. 

o To continue to meet the customer's services need every time. 
o To improve continually - all systems, all processes, and all 

products. 
o To promote our company’s culture that thrives on improving 

services and processes. 
 
1.2. Why we shall develop Quality management system: 
       Our quest to solve the present and unforeseen future 
challenges and continual improvement of the organization 
management processes, made it mandatory to implement Quality 
management system. In view of the market competitiveness 
which arise from customer satisfaction, supply chain 
management, profit margins, increase in customers and in 
compliance with quality and environmental standards etc, the 
company cannot afford to operate without the QMS. We would 
like to have branches across the country and other EU countries 
putting into consideration the standard qualities and 
specifications of goods and services.  So we would like to 
actualize our organizational goals through implementing the 
Quality management system by measuring our customer’s 
expectations and needs as the input and customer’s satisfaction 
as the output with continual improvement as well as employee 
satisfactions. We are a very small company of 12 employees. As 
a consequence, we have few customers and few profits. But we 
want to improve as a company day by day by implementing 
quality management system. We are trying to implement PDCA 
[plan-do-check-act] wheel approach within our process. As we 
are service providing company, we committed to fulfill all 
requirements, including those specified by our customers, 
industry standards and statutory regulations. We are committed 
to the continual improvement of products, services and 
processes; including improving the effectiveness of the Quality 
Management System. We are committed to provide Customer 
Satisfaction through the achievement of Quality Objectives 
consistently. 
 
1.3. Which areas we will have to develop: 
o Lack of training for the employees. 
o Problems in forecasting of customer demand. For 

instance we need a model 25 pieces but we have 14 
pieces and vice versa. 

o We cannot provide the customer at highest chief price 
as we are not able to make the equipment. We are 
buying it from others and they are getting profit from us 
as well. 

o Lack of information process. As a result, lack of co-
operation. 

o Problems in design control. If the customer wants to 
change a design, we cannot implement it to our 
supplier’s production rapidly. 

o Top management can not handle all things together. 

A 
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o Increase in the running cost of the company. 
o Inconsistency in the expected time of delivery of 

products to customers. 
o Reduction in the turnover of the company. 
o Inability to meet customer present expectation and 

needs. 
o Time management and lack of managerial skill and 

strategies. 
o Variability in the schedule of delivery of products by 

our supplier. 
 

II. HOW WE DEVELOP QMS 
       2.1. Establish process: To make a process, we have to think 
about the problem that can happen when it will run and how to 
handle the problem or prevent it to happen further. As example, 
Chernobyl accident. There the employees were performing a test 
of nuclear reaction under low power which results in accident. 
They could not forecast the total work process. 
 
2.1.1. The TQM consists of ten steps:  
 Pursue new strategic thinking.  
 Know your customers.  
 Definition of client needs. 
 Focus on prevention, not correction. 
 Reduce chronic waste. 
 Pursue a continuous improvement strategy. 
 Use structured methodology for process improvement.  
 Reducing variation. 
 Use a balanced approach.  
 Apply to all functions. 

 
       To find problem in each process we can use “what if 
analysis” technique. For example, we are showing it in case of a 
genetically modified organism. 
       What if… modified genes are spread to other     organisms? 
       What if… the GMO has a higher survival capability than 
others? What if…the GMO produces toxic components? 
       What if… the modified genes are instable? 
       What if…the genes are pathogenic, causing illness in other 
organisms? What if… the GMO proliferate rapidly? 
 
       On the other hand, we can perform different risk analysis 
task for a process. For instance, “FMEA approach” for a process. 
The process is described below: 
 
Risk Priority Number, RPN= S*O*D 
S= Severity ranking [consequence] and scale 1-10 [10 highest].  
O= Occurrence ranking [probability] and scale 1-10 [10 highest]. 
D= Detection ranking [early warning possibilities] scale 1-10 [10 
highest]. We shall look to reach a low RPN. 
 
       We can make “cost-effective analysis” for a new process: 
CEA is a technique for comparing the relative value of different 
strategies. In its most common form, a new strategy is compared 
with current practice (the low cost alternative) in the calculation 
of the cost- effectiveness ratio. 
       CE ratio= Costnew strategy- Costcurrent practice/Effectnew 
strategy- Effectcurrent practice 

       Moreover we shall try to introduce lean and agile approach 
within our process. 
       2.2. Perfect documentation: We shall keep the document of 
our design, process, and manufacturing, installation information 
in a decent way. It is very essential for a company. Because if 
one company wants to produce a new product that was made in 
the company few years before or something match almost with 
that, it will help the company to produce easily. But we have to 
put the files in an organized way. It is mentionable that, the 
documents before using should be checked by expert person. 
       2.3. Management commitment: The top management 
should be committed to develop the quality of product 
continuously, also customer requirement, and customer 
satisfaction. They must have proper knowledge about the total 
scenario of the company process and ability to direct it others 
clearly. 
       2.4. Communication: We are using e-mail via internet in 
our company for communication. As we have few employees, it 
helps us to perform our communication with customer, supplier 
and within the organization. We can make internet webpage of 
our company where everyone will get required information about 
our company including we can establish related departments 
close to each other. There should be a time keeping machine and 
entrance card for each employee. 
       2.5. Resource management: Top management should have 
a proper plan to use the resource perfectly. For example, 
employees, raw materials. 
       2.6. Involvement: Top management should arrange meeting 
weekly or monthly within the company. There all will participate 
and express about their working. Everyone will be warned about 
their responsibility and importance to perform the job. Because 
the industry is dependent on its entire unit for a complete 
production. As a result, they will be sincere about their duty. 
       2.7. Competence: It is very essential to have competence 
within the worker of a company as well as among different 
companies. If it is available, then the industry will improve 
automatically. Top management can deposit bonus money for 
good performance. 
       2.8. Emergency: As we are working with installation of 
ventilation equipment, it is very necessary for our technicians to 
know how to protect them from any imminent danger. It will 
protect our materials as well as employees. For instance, if any 
fire occurs in company, pesonnels cannot use lift. 
       2.9. Training: We need to arrange training for the 
employees regularly to make the more qualified and competitive 
in the business field. We can arrange practical and theoretical 
training for them to make them fit for doing the job properly. 
Now a day’s many companies are hiring advisors to learn the 
employee’s theoretical knowledge. We will train them about how 
to go into a company and audit the work. To say, if a worker is 
very conservative then you have to ask them the polite questions 
at first about his work and then gradually you can go to your 
main questions. If a worker is cordial enough, you can ask him 
questions but you have to listen him carefully. 
       2.10. Infrastructure and working condition: We must 
have a proper structure of the company. It should have more 
space for documentation, sufficient and good communication 
facilities etc.. We must protect our company from problematic 
sound. We should have proper lighting for customer to look the 
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air conditioning machine and helpful for employees to work. The 
management can set air conditioning machine to control the 
temperature within the company. We have to look that whether 
we have acceptable employees to accomplish the work or not. Do 
we have necessary equipments to do the work? When we will go 
to install air conditioning machine to our customer of Textile 
Company. We know that in Textile Company they are using the 
air conditioning machine mainly in the laboratory. It is necessary 
to keep the temperature optimum in the laboratory to keep the 
machine and chemicals fit. The air cooling machine sucks the 
dust from the internal environment. So if the dust is high in the 
room. It can not control the temperature and humidity properly. 
So the room should be always cleaned regularly. 
       2.11. Purchasing product: We shall make a proper 
identification, location, description of a product that we will store 
in our company. We shall check that purchased goods were 
purchased on demand and it has the right quality to meet the 
customer expectation. 
       2.12. Increasing in productivity: By improving the quality 
we will have fewer defects or delay in our service [production] 
process, consequently we will reduce costs. In other words, we 
will increase productivity. Your staff will be satisfied in their job. 
Existing customers will find our product with fewer defects so 
the new customers will be attracted to our products. 
Improved quality → Reduced cost → increase in productivity → 
more customers because of better quality and lower price → 
improve in our business 
       2.13. Reduce Waste: We can implement lean to reduce 
waste; this philosophy says that we can reduce 7 kind of waste 
[over production, waiting time, transport, extra processing, 
inventory, extra steps, and defects]. We have to use a pull 
process to reduce waste in our company. 
       2.14. Authenticity: Company shall provide dependable 
information to the customer and everything will be very easy to 
trace for all. But if it is confidential information, it should be 
hidden like manufacturing techniques and installation techniques. 
       2.15. Monitoring: Top management should always monitor 
the production process and make amendment where it is 
necessary. They will look whether the workers are working on a 
safe environment or not. They will have to make a proper 

instruction about the maintenance department. For instance, 
some places may require schedule maintenance and some others 
may need preventive maintenance. In addition, they will always 
try to innovate some better ways of work. In fact it will eliminate 
the non conformity during the work process. 
       2.16. Continual improvement: We are implementing total 
quality management system in our company to get the 
improvement consistently. It will be established by reviewing 
non conformities reason and make a reasonable platform to avoid 
this. Including, it will achieve by innovation of some new 
techniques, improvement of skills and outstanding leadership. 
       2.17. Price Control system and time Management: Over 
the years there have been big burden on the Company as a result 
of continual increase in price of product supplied. The Company 
was initially, of the opinion to either to be exporting the product 
from a manufacturing Company in Asia at cheaper rate and of 
the same quality for customer satisfaction. But considering the 
time required for the shipment and other logistics involved, we 
decided to produce locally. Due to the high market 
competiveness of the product, it would be of paramount 
importance price control system within the company. We have 
selected our supplier by arranging a bid of several suppliers. 
From them, we have chosen the cheapest but qualified one. 
       2.18. Setting up of Staff care [Confidential counseling]: 
The Company recognizes that from time to time staff may 
require support in the form of professional counseling in order to 
help them in resolving personal and other issues like behavioral 
and emotional that may impact on their working life, and affect 
their performance or attendance at work .The Counselor schedule 
visit on weekly basis to help about challenges facing the 
employees. [3] 
 

III. THE STRUCTURE OF OUR QUALITY MANAGEMENT 
SYSTEM 

       We have made the structure by taking help from the ISO 
9001:2008 standard. So it is very helpful for the product quality 
and customer satisfaction. 
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Figure-1: The structure of the QMS of Vent AB, Knalleland, Boras Company established by taking help from the QMS 
structure of SS-EN ISO 9001:2008 compendiums. 

 
       We are trying to implement PDCA approach not only for our 
company but also for our supplier. Firstly, we are studying about 
the demand and specification of our customer. We have internet 
web shop for the customer to express their demand to us. Then 
we make a possible design of the products. We are also making a 
flow diagram of the process to fulfill the product manufacturing. 
Secondly, we are producing the product and adding value to the 
product according to customer requirements. Thirdly, we are 
scrutinizing the quality standard of the product and instructing to 
the producer if any changes are required. At last, we are getting 
the output [Product]. 
 
3.1. ISO 9001:2008 covers: 
       ISO 9001:2008 standard covers all features of a company 
activities that include identifying its key processes, explaining 
roles, responsibilities, policies, objectives, requirements for 
documentation, understanding and meeting customer 
requirements, resource requirements, training for staff, product 
and process planning, design the processes, purchasing, 
production and service, measurement of products and processes, 
customer satisfaction, internal audit, management review, and 
improvement processes. 
 
3.2. The benefits of implementing ISO 9001:2008: 
       As many organizations initially implemented ISO 9001:2008 
because they had to, their customers demanded it or their 
competitors had it. But these companies soon understand that if 
ISO 9001:2008 properly implemented, then it gave them many 
significant and noticeable benefits. 

       For management a significant benefit has always been 
improved financial performance. Several studies have shown that 
those companies implementing a quality management system 
have appreciated cost savings through improved process 
effectiveness and efficiency. As well, benefiting the bottom line, 
companies also grasps many other advantages, including 
enhanced employee and customer satisfaction, resulting from 
better defined and implemented business processes. 
       As we are service providing company, so we implement a 
Quality Management System in our company, it will encourage 
team members by defining their key roles and responsibilities. In 
this way we can save the cost by improving our efficiency and 
productivity, as service deficiencies will be highlighted. As we 
apply ISO 9001:2008, our company progress can be developed, 
resulting in less waste, rejected work and fewer complaints. 
Customers will observe that orders are met consistently, on time 
and to the correct specification. QMS can open up the market 
place to increased opportunities for our company. [1] 
 
3.3. Direct benefits for a company apply ISO 9001:2008: 
o Financial performance improvements –as studies have 

consistently exposed that ISO 9001:2008 certified 
outperform non-certified companies. 

o This gives motivated to staff- understands their roles and 
how their work affects quality of service of company. 

o Increase customer satisfaction – as delivery of products or 
service that consistently meet customer requirements 

o Enhanced management and operational processes which 
resulting in less waste of time and materials, increased 
productivity, efficiency and cost savings. 
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3.4. Derivative benefits are: 
o Enhanced reputation. 
o Repeat business- as customer satisfied with quality of 

service. 
o Skill to compete more effectively globally, both on 

quality and price   
o Access to new markets, you can work those customer 

who just work with ISO 9001:2008 certified companies. 
o We can improve customer and supplier relationships. 
o We can improve employee morale. [2] 

 

IV. HOW TO GET A CERTIFICATION 
       Before to get a certification the company shall clear which 
management system is going to implement, for that we have 
some tips to begin: 
       Make sure that the company begins with the best attitude. 
       We use the ISO 9001:2008 as a guide template to define the 
system management. Know what application and implications of 
the standard will mean to our company. 
       Keep in mind all the risk and processes that affect our 
company [American Society for Quality]. 
 

4.1. General steps to get certification: 
 

 
 

  4.1.1. Planning: 
o Obtain a standard: To obtain the standard the company shall 

read it for a time being to decide if certification to this standard 
makes good sense for. It is really important step because this 
step is the base of the certification and without a good base the 
project could fall in every moment. 

 
o Review literature and software: The Company shall be 

supported by itself with some information. This information is 
designed to assist the company in understanding and 
implementing a standard. 

o Assemble a team and define your strategy: The Company 
shall define the strategic decision how the company is going to 
adapt a management system. They decide the business strategy 
that an efficient management system should support. To get the 
easy way is vital to define a group work which one is dedicate 
to develop and implement  their management system. 

o Determine training needs: The members of the group work 
shall know the full details of the applicable standard. For this 
are a lot of companies which they offer some courses. 

o Human resource and training needs: We will frequently 
provide appropriate changes to train our staff’s skill, improving 
their techniques, and give them some related knowledge. We 
will make effort to make our stalls aware of the relevance and 
importance of their activities and how they contribute to the 
achievement of the quality objectives. We have a process to 
motivate our employees to achieve quality objectives and make 
continual improvements, which is used the ISO 9001:2008 as a 
quality standard. 

o Develop a management systems manual: Manual is used for 
a quality document, let everybody know its responsibility and 
instruct their operation. So the manual is the crucial things to 
control the quality system. 

o Develop procedures: Our products focus on customers need. 
We will use least time to produce qualified products through 
lean production. 
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o Implement management system: Communication and training 
are key to a successful implementation. During the 
implementation phase, our organization will be working 
according to the procedures that were developed to document 
and demonstrate the effectiveness of the management system. 

   
  4.1.2. Doing: 
       Effectiveness of the plan: We shall evaluate the 
performance of our plan by performing few sample works by 
following ISO 9001:2008. It will help us to know our value of 
work. For instance, in textiles company before going to bulk 
production they produce few samples to look whether it is ok or 
not. 
  4.1.3. Checking: 
       Internal audit: Management will see the performance and 
check whether it is ok for us to apply for an ISO 9001:2008 
certificate or not. For instance, when the Textile Company 
produces sample for buyer, they first send a swatch to the top 
management to look at it. If it is correct, they arrange to send it to 
the different certified test centres to get a certificate. After that, 
they send it to buyer for final evaluation. 

  4.1.4. Acting: 
       Consider a pre-assessment: We can arrange to have a 
preliminary evaluation of our QMS by a certification body. The 
target of this is to identify areas of non-conformity and allow us 
to correct these areas before we begin the accredited certification 
process. Receiving a non-conformance means that a particular 
area of our management systems is not compliant with the 
requirements of the standard. 
       Select a certification body: The function of a certification 
body is to audit our company’s person, product and system. 
When the product is finished, certification body will verify it. If 
the product has not passed the certification, it cannot be put in 
the market. [3] [Det Norske Veritas, 2009]. 
4.2. Schedule for implementation: 
       The VENT AB is a small company so it will take maximum 
14-15 months to implement ISO standard 9001:2008 within our 
company. Below are the time frames in which we will get the 
certificate from ISO: 
 

  
  Obtain a standard………………………………………………..1 month.  
   Review literature and software…………………………...........1 month.  
   Assemble a team and define your strategy……………………1 month.  
   Determine training needs………………………………….........1 month.  
   Develop a management system manual……………………....2 months. 
   Implement management system……………………….............1 month. 
   Effectiveness of the plan…………………………………………2 months.  
   Internal audit……………………………………………………..2 months.  
   Consider a pre-assessment…………………………………......1-2 months.  
   Select a certification body or registrar………………………….2 months. 
   Certification……………………………………………………1-2 months. 
 
 [3][Quality management system requirements [SS-EN ISO 9001:2008]].  
 

V. DISCUSSION 
       The Vent AB will never be a complete satisfactory company 
according to us unless it can establish control over its supplier 
fully or they will have to do everything themselves. 
       For instance, they cannot make a rapid change in the 
manufacturing process of supplier instantly including they cannot 
buy the equipments from supplier cheaply and they cannot 
control the lead times for delivery to customer although we have 
mentioned a way of bidding to get rid from it to a little extent. So 
in this competitive world, it is very difficult to satisfy customer 
and earn money spontaneously. It is very essential to reduce 
waste and save time and money. As we are using QMS which 
includes PDCA approach within the company, it will help us a 
lot to do it. Because firstly, we are making sample. So we will be 
able to make product according to customer satisfaction without 
wasting it. If we get ISO 9001:2008 certificates, it will help us to 
enrich our sells to a great extent. In order to get this certificate, 
we are developing our employees by training, good management, 
better communication, ultimate emergency response, co-
operation of working, removing non-conformity and so on. Infact 
we are developing day by day. As we are improving our 

customer service due to that mission, it will help us to get few 
new customers as well. 
 

VI. CONCLUSION 
       It is very prolific for a company to have ISO 9001:2008 
certifications as the markets are very competitive, customers are 
tantalizing, and the suppliers are always trying to increase the 
price of their products by innovating something new and make a 
control over us. If we have ISO 9001:2008 certificate, we will be 
authentic about quality to our customer and others as well. To 
success this mission, we have changed our total SDCM with 
improved QMS. It helped us to improve in different areas, to say- 
communication, coordination, skills, lead time management, non-
conformity within the process, emergency handling etcetera. We 
have a plan to get ISO 9001:2008 certificates within 14 months. 
If it success, it will enhance positive view of our customers about 
us. In the long run, it will open an opportunity to get few new 
customers, to increase the demand and price of our products, to 
increase the dimension of our company. But we have a 
suggestion to the Vent AB that they should try to be a big 
company depending on their caliber otherwise they can fall. 
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Because most of the companies around the world who thrive fast 
did not last long. 
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Abstract- We utilized root systems, via correspondence, in other 
areas of study. In particular, we considered quiver 
representations , invariant theory and Coxeter groups.   
 

I. PRELIMINARIES 
reflection is natural geometric concept. It is a linear 
transformation of Euclidean space that fixes a hyper plane 

 points wise and sends its orthogonal vectors to their opposite 
with respect to .  
      Here we will introduce Coxeter systems and Weyl group and 
their classifications. While the finite reflection groups have a 
special type of root system. To clarify that we consider the 
following concepts:  

 
(i) Let  be Lie algebra then the Killing form on  is defined by  
 

 
 
(ii) The Lie algebra  is semisimple if and only if  is non- degenerate.  
and 
 
(iii)  where  is Cartan sub algebras, then we can define abstract root systems as follows:    
 

II. ABSTRACT ROOT SYSTEMS  

      If  is non – degenerate on  , so there is an induced isomorphism  . by definition,   
Let's calculate  
 

                       (  Symmetric)   
 

                      =         (  invariant)  
 

                       =   
 
                        =                           (   
 

                         =                                  (  invariant)  
 

      Thus, we have that   ,  also compute  
 

    …………….. (1) 
 

      Inparticular, letting , we get  . this is sometimes called the co-root of  , and denoted  . then we can use (1) 
to rewrite this fact  

A 
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      For ,    and                   (set of roots)  
 

      Now we can define   by  . this is the reflection through the plane orthogonal to  in . The 

group generated by the  for   is a Coxeter group .  
 
Properties of root system :  
      Basic properties of the root decomposition are :  

1.   

2.  if    

3.    is non – degenerate  
4. is non – degenerate  
 
Definition (2.1) :  
 An abstract reduced root system is a finite set  which satisfies :  
1.  spans   

2. If  then  and   

(i.e.   with )  and  

3. If  then  (this is the reduced part), the number  is called the rank of .  
Notice:  
      That given root system is , and  , we get that     is root system .  
 

III. REFLECTION GROUPS  

 Suppose  and  are two mirror,  is two half planes where  is disjoint union of two half planes ,define the angle  
 with measure , Here  .  

 
      Let ,  . The composition  is the counterclockwise rotations about the angle  if  and a 

translation if  .  

 
 is group generated by the two reflections . 

 
Definition (3.1):  
      A reflection group in a space of constant curvature is a discrete group of motions of  generated by reflection.   
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Theorem (3.2):  
 Let  be a reflection group in . There exists a convex polytope  such that :  
i.  is a fundamental domain for the action of  in ;  

ii. The angle between any two half spaces   is equal to zero or  for some positive integer  unless the angle is 
divergent.  

iii.  is generated by reflections . 
 
Definition (3.3):  
      A finite reflection group is a pair  where  is Euclidean space,  is a finite subgroup of  and  
generated by all reflections in .  
 

Generation means : , then  genertaes  if  where  is defined as one of the following equivalents definitions: 

i.                                  (semantic)  

ii.    (syntactic)  
 
Equivalence :  

 if there is an isometry  s.t.   
 
Example (3.4):  

  is field of two elements. Consider action of   on  basis of .  

  
 

Consider semi direct product , the product is  

 
 

 acts on :  

 
Let us check that this is the action of :  
 

  
                             =   

                              
                              

 

It is reflection since  and , . ,     
 

IV. COXETER SYSTEMS 
Definition (4.1):   
 A group  is a Coxeter group if there exists a subset  such that 
 

 
 
where  and  for all . The pair (W, S) is then called a Coxeter system.  
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1. Let  be a Coxeter system. If  is finite then we say that  is finite. If and . Where 
and  is Coxeter system for  , one say that  is reducible. Other wise  is irreducible.    

2. Let  be a Coxeter system. The Coxeter graph  assigned to  is constructed as follow:  
(i) The elements of  form the vertices of ;  

(ii) given , there is no edge between  and  if ;  
(iii) given , there is an edge labelled by between  and  if  
 
Example (4.3):  

Use the definition(4.1) to find the Coxeter system for  

.   
 
Example (4.4):  
 The Coxeter graph of  following : 

           
 
Theorem (4.5):  
 

 If  is a finite irreducible Coxeter system, then its Coxeter graph is one of 
the following : 

 
 
 
Theorem (4.6):  
      Each of the Coxeter systems represented by the Coxeter graphs  arises from a finite reflection group. Hence 
the map is surjective and we get a bijection  
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V. WEYL GROUPS 
      Here we will study Weyl groups as special case of finite reflection groups. Indeed they are finite Euclidean reflection groups 

defined over  instead of .  
 
Definition (5.1):  
      A lattice of rank  is a free - module . A weyl group is a finite Euclidean reflection group  admitting a - 
invariant lattice ,where  
 

 . 
 

Note that for all  we have the following identity  
 

 , 
 

Where  is the angle between these vectors. Thus we have  
 

 
 

Since the only root system  is crystallographic, we must have  or . 
 

Hence the only possibilities for  are  and .  
 

VI. DYNKIN DIAGRAMS 
 
Definition (6.1): 
       Now if we change the notaion for Coxeter graphs, we get a Dynkin diagrams. Namely, for  an essential crystallographic root 
system and  a fundamental system of , we assign a graph  to   as follows :  
      The elements of   from the vertices of .  

 Given  and  the angle between them, we assign  or  edge(s) between  and  by the following rule  
 

 
No edge  

 

1 edge  

 

2 edges 

 

3 edges  

 
Lemma (6.2):  
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       If  is irreducible, then at most two root lengths occur in . If two root lengths occur in , we call the roots short and long. We 
denote it in the Coxeter graph of  by an arrow pointing towards the shorter root.i.e., if  we have  

 
A Coxeter graph with such arrow is called a Dynkin diagram.  
Theorem (6.3):  
 If  is an irreducible essential crystallographic root system, then its Dynkin diagram is one of the following:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Theorem (6.4):  
       There exists a crystallographic root system having each of  as its Dynkin diagram.  
 

VII. CONCLUSION  
      A finite reflection group with a special type of root system 
has a Coxeter graph made a Coxeter system that we can 
represented it by a Dynkin diagram with such an arrow. a group 
can have more than one Coxeter system.  
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Abstract- Detailed petrographic analysis of Talchir sandstones of 
Lotma nala section has been used to ascertain tectonic setting, 
source area lithology and climatic conditions prevailing at the 
time of deposition. Quartz, feldspar and rock fragments are the 
dominant framework components of the studied specimens. 
These sandstones are mineralogically and texturally immature 
and have been classified as arkose and lithic arkose on the basis 
of QFR diagram. Quartz in these sandstone samples is of 
monocystalline and polycrystalline nature and feldspars are 
represented mainly by orthoclase and plagioclase. A wide variety 
of lithic fragments like granite, schist, shale, siltstone, quartzite, 
phyllite and gneiss have been recorded in these sandstones. QtFL 
and QmFLt plots indicate derivation mainly from transitional 
continental region of continental block provenance. The 
Precambrian granitic/ gneissic basement has been established as 
a source for these sediments. The bivariant log-log Qt/F+R and 
Qp/F+R plot of the studied sandstone specimens indicate that 
semi humid climatic conditions prevailed at the time of 
deposition of these sandstones. The petrographic data thus 
suggests that the transitional continental region comprising of 
acid igneous, sedimentary, metasedimentary and metamorphic 
rocks may have been the source of these sandstones. 
 
Index Terms- Provenance, Tectonic setting, Paleoclimate, 
Talchir Formation, Petrography. 
 

I. INTRODUCTION 
etrital mineral composition of silisiclastic sedimentary rocks 
has been the main focus in provenance analysis studies for 

interpreting source rock composition, tectonic setting and 
paleoclimatic conditions. However, various processes like 
sediment transport distance, depositional environment, diagenetic 
processes etc. alter the original source rock composition 
(Dickinson, 1985; Le Pera and Arribas, 2004; Pettijohn et al. 
1987; von Eynatten & Gaupp 1999). Provenance reconstruction 
through detrital mineral composition is based on the assumption 
that these processes do not significantly alter source rock 
composition (Basu, 1976).  
       Gondwana Supergroup (Permo-Carboniferous to Early 
Cretaceous) marks the recommencement of sedimentation in 
Peninsular India after a long hiatus ranging in age from 
Proterozoic to Upper Paleozoic. Deposition in the Gondwana 
master basin of Peninsular India occurred on a Precambrian 

basement between the Tethyan margin and interior of 
Gondwanaland province of Pangea (Veevers and Tewari, 1995). 
The Lower Gondwana sequences were deposited in initial master 
sag basin which gradually grew in size. This master basin was 
split into smaller basins due to rifting along reactivated ancient 
shear zones. The later sequences were deposited in the evolving 
basins as syn-rift fills (Biswas, 1999). Deposition was ceased due 
to breakup of Greater India from rest of the Gondwanaland in 
Late Jurassic and Early Cretaceous (Veevers and Tewari, 1995).  
 

 
 

Fig.1: Map showing distribution of Gondwana Basins in 
Peninsular India, (after Casshyap and Khan, 2000). 

 
       A major part of the Gondwana sediments are confined to 
Koel-Damodar, Son-Mahanadi, Pranhita-Godavari and Satpura 
basins in peninsular India (Fig. 1). Sedimentation in the 
Gondwana basins in India started with the deposition of 
lowermost Talchir Formation of Permo-Carboniferous age which 
unconformably overlies the Precambrian basement. The Talchir 
Formation shows distinctive characters throughout the 
Gondwana basins of India which are diagnostic of deposition 
under glacial regime. (Ahmad, 1975; Crowell and Frakes, 1975; 
Rais, 1985 and Veevers and Tewari, 1995). 
       The present study deals with the petrographic analysis of 
Talchir sandstones of Lotma nala section of Son valley basin. 
Detailed petrographic analysis has been carried out to reconstruct    
the    tectonic     setting,    provenance lithology and climatic 
conditions prevailing at the time of deposition of the sediments in 
the area. 

D 
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II. GEOLOGY 
       The present study area forms a part of Son valley basin 
which is a sub- basin of funnel shaped north-west south-east 
oriented Son-Mahanadi valley master basin. Rocks of Talchir 
Formation are well exposed on the northern slope of Mainpat 
ridge   along   Lotma   nala,   a   small   tributary  of Gungutta  
river,  close  to  village  Darima (22°59’N : 83°11’E) in district 
Sarguja, Chhattisgarh, India (Fig.2). Rais, (1985) surveyed this 
Talchir section and proposed a stratigraphic succession (Fig.3). 
       Total thickness of Talchir sediments in this section is about 
97 metres. Talchir Formation starts with basal massive and 
unstratified tillite unconformably overlying Precambrian granite. 
Beside this tillite facies, there are three other tillites found 

exposed at different stratigraphic levels in the sequence. 
Sandstones, khaki shale (needle shale) and siltstone (varves?) 
with frequent dropstones are found sandwiched between these 
tillites (Fig.4). 
       The Son basin shows half graben geometry where the 
southern margin is faulted and northern margin is depositional in 
nature (Tewari, 2009). This basin is delimited by Deccan trap in 
the west, Proterozoic Chhattishgarh group of rocks in the 
southwest, Precambrian basement rocks in the southeast and east 
and Palaeoproterozoic Mahakosal metavolcanics in the north 
(Singh et al., 2013). The Gondwana outcrops in this part of the 
basin are represented by isolated outliers. This may be due to 
post depositional faulting and subsequent peneplanation. 
 

 
Figure 2: Map showing location of study area with rail and road access 

 
 
 

 
Precambrian granite 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 423

www.ijsrp.org



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Vertical profile of Talchir sandstones, Lotma nala, (after Rais, 1985). 

(Not to scale) 
 

 
 

Figure 4: Lithostratigraphic map of study area, (after Rais, 
1985). 

 

III. METHODOLOGY 
       25 sandstone samples were collected from Talchir Formation  
exposed along Lotma nala section. From these rock samples, 17 
representative fresh sandstone samples, covering entire study 
area in space and time, were subjected to petrographic analysis. 
Framework grains in thin sections were counted using Gazzi-

Dickinson method to minimize the effect of grain size on 
composition (Dickinson, 1970; Ingersoll et al., 1984). The altered 
grains were recognized and counted as original grains. More than 
300 points in each thin section were counted depending on grain 
size. The grid spacing was adjusted based on grain sizes in these 
thin sections to avoid grains being counted more than once. 
Framework parameters following Dickinson (1985) and Suttner 
and Dutta (1986) are adopted in the present study and presented 
in Table 1.The modal analysis data was recalculated (Table 2) 
and used for sandstone classification as per scheme of Folk 
(1980) and ternary diagrams of Dickinson (1985) for provenance 
and tectonic setting analysis. 
 

IV. PETROGRAPHIC ANALYSIS 
       These Talchir sandstone samples are coarse to medium 
grained and poorly to moderately well sorted (Folk, 1968; 
Longiaru, 1987). These sandstones have subangular to rounded 
grains (Powers 1953). Quartz, feldspar and rock fragments are 
the dominant framework components with minor amount of 
micas and heavy minerals. Quartz is the most abundant 
constituent in these sandstones ranging from 39.3%- 57%. 
Monocrystalline quartz grains (30.3%-56.6%) are medium in size 
[Plate 1(a)] and are much more abundant than polycrystalline 
quartz (0-11.8%). Some monocrystalline quartz grains show 
undulatory extinction. Feldspar (12.1%-32.9%) is the second 
most abundant constituent of these sandstone samples with 
plagioclase ranging from 2.3% to 17.1% [Plate 1(a)], orthoclase 
2.5% to 18.8% [Plate 1(c)] and microcline 0 to 12.6% [Plate 
1(f)]. Feldspar grains are mostly fresh with a few coarser grains 
exhibiting alteration along cleavage planes. Perthitic 
intergrowths are common [Plate 1(d)]. A few myrmekitic 
intergrowths have also been observed in these thin sections. 
Lithic particles (2%-15.3%) showing a wide variety in 
composition such as granite, schist, shale, siltstone, quartzite, 

Shale showing cross and graded bedding, occasional sandy lenses, rare occurrences of dropstones                 14 m                                                                                                                                                                     

Coarse to fine grained pebbly sandstone, graded and poorly developed cross bedding, dropstones,                 10 m                                                                                                               
few calcareous lenses                    

Tillite, generally massive, traces of stratification at some levels                                                                           5 m                                     

Intensely folded thinly bedded shale and sandstone with lenticular calcareous lenses                                       21 m                                        

Tillite, clayey to sandy matrix                                                                                                                               8 m                                             

Shale and medium grained sandstone with cross and graded bedding, few poorly developed                           20 m           
ball and pillow structures, occasional occurrences of dropstones                                                                                                                                                              

Tillite, generally massive, poorly sorted matrix                                                                                                    6 m                                                                                                                                               

Alternating medium grained sandstone and shale with randomly rafted clasts of varying size                             5 m                                                                          
Basal massive tillite, occasional sandstone and shale lenses                                                                                 8 m                                                                                                                                
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phyllite and gneiss are present in these sandstones [Plate 1(e), (f), 
(g), (h)]. Small amount of mica is also noted with muscovite in 
the form of bended flakes. The heavy minerals observed in these 
Talchir sandstones are garnet, zircon, rutile, epidote and opaques. 
Matrix in the samples seems to be of primary origin which was 
transported and deposited with the detrital components. The 
samples show moderate degree of compaction as indicated by the 
presence of some long and sutured contacts in the thin sections, 
otherwise the grains are usually found scattered in the matrix. 
       As per Folk’s (1980) classification scheme, these Talchir 
sandstones are of arkose and lithic arkose types (Fig.5), thus 
pointing to their compositionally immature nature. High relief 
and rapid erosion gave rise to typical quartzofeldspathic arkosic 
sands. However, sandstones with larger number of lithic 
fragments indicate partial derivation from sedimentary or 
metamorphic rocks that partly covered the basement gneisses and 
granites (Dickinson and Suczek, 1979). 
       Most of the sedimentary rock fragments of shale and 
siltstone, most probably derived from intrabasinal sources, were 
differentiated from extrabasinal components and were excluded 
from modal analysis data while plotting various ternary plots 
which would otherwise give erroneous results (Dickinson, 1985; 
Zuffa, 1985). 
 

Table 1. Framework grain parameters of 
sandstones used in this study, (after Dickinson, 1985 and 

Suttner and Dutta, 1986). 
 
QFR 
Q Total quartzose grains (Qm + Qp) 
F Total feldspar grains (P + K) 
R Total rock fragments and chert 
 
QtFL 
Qt Total quartz grains (Qm + Qp) 
F Total feldspar grains (P + K) 
L Total unstable lithic fragments  
 
QmFLt 
Qm Monocrystalline quartz grains 

F Total feldspar grains (P + K) 
Lt Total lithic fragments 
 
QmPK 
Qm Monocrystalline quartz grains 
P Plagioclase feldspar grains 
K K-feldspar grains 
 
Qp/F+R  vs  Qt/F+R 
Qt Total quartz grains (Qm + Qp) 
Qp Polycrystalline quartz grains 
F Total feldspar grains (P + K) 
R Total rock fragments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 2: Recalculated Compositions of Talchir Sandstones, Lotma nala 

Sample 
QFR QtFL QmFLt QmPK 

Qp/(F+R) Qt/(F+R) Q F R Qt F L Qm F Lt Qm P K 
L01 70.0 21.4 8.6 70.0 21.4 8.6 67.1 21.4 11.4 75.8 12.9 11.3 0.1 2.3 
L02 55.4 29.2 15.4 55.4 29.2 15.4 50.8 29.2 20.0 63.5 9.6 26.9 0.1 1.2 
L03 60.9 26.1 13.0 60.9 26.1 13.0 56.5 26.1 17.4 68.4 7.0 24.6 0.1 1.6 
L1 70.7 28.9 0.4 70.7 28.9 0.4 69.2 28.9 1.9 70.5 7.8 21.7 0.1 2.4 
L10 54.2 42.4 3.4 54.2 42.4 3.4 39.0 42.4 18.6 47.9 22.9 29.2 0.3 1.2 
L11 54.3 34.3 11.4 58.6 34.3 7.1 48.6 34.3 12.9 58.6 8.6 32.8 0.1 1.2 
L14 61.4 31.8 6.8 61.4 31.8 6.8 56.8 31.8 11.4 64.1 10.3 25.6 0.1 1.6 
L15 60.3 34.9 4.8 60.3 34.9 4.8 55.6 34.9 9.5 61.4 24.6 14.0 0.1 1.5 
L16 73.3 17.1 9.6 73.3 17.1 9.6 65.8 17.1 17.1 79.3 5.0 15.7 0.3 2.7 
L17 72.7 18.0 9.3 72.7 18.0 9.3 65.3 18.0 16.7 78.4 4.0 17.6 0.3 2.7 
L19 68.5 27.8 3.7 68.5 27.8 3.7 68.5 27.8 3.7 71.2 5.8 23.1 0.0 2.2 

Q

Arkose Lithic arkose
Feldspathic
litharenite Litharenite

F R

Quartz arenite

Sublitharenite
Subarkose

 
Figure 5.  QFR Ternary Diagram for Sandstone 
Classification of Talchir sandstone, Lotma nala, 
(after Folk, 1980). 
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L20 64.2 29.2 6.6 64.2 29.2 6.6 64.2 29.2 6.6 68.7 7.1 24.2 0.0 1.8 
L21 61.8 29.4 8.8 63.2 29.4 7.4 54.4 29.4 14.7 64.9 10.5 24.6 0.2 1.6 
L22 58.7 30.7 10.7 61.3 30.7 8.0 50.7 30.7 16.0 62.3 6.6 31.1 0.2 1.4 
L24 54.4 34.2 11.4 55.7 34.2 10.1 48.1 34.2 16.5 58.5 9.2 32.3 0.1 1.2 
L27 70.4 26.3 3.3 70.4 26.3 3.3 70.4 26.3 3.3 72.8 5.8 21.4 0.0 2.4 
L28 69.1 23.5 7.4 69.1 23.5 7.4 62.5 23.5 14.0 72.6 4.3 23.1 0.2 2.2 

 

V. DISCUSSION 
1. Source Area Lithology 
        Monocrystalline quartz grains with straight to slightly 
undulose extinction noted in these thin sections indicate granitic 
source (Pettijohn, 1987). Presence of a few undulatory quartz 
grains suggests metamorphic source. Polycrystalline quartz with 
equidimensional subgrains having straight boundaries indicate 
derivation from gneissic and other highly metamorphosed rocks. 
Whereas the elongated grains with sutured boundaries are 
suggestive of a metamorphic source, most probably schistose 
(Folk, 1980; Blatt, 1967). Overall quartz in the studied samples 
suggest granitic, schistose and gneissic provenance.   
        High abundance of feldspars in these samples suggests 
derivation from crystalline rocks (Folk, 1980). Abundance of K 
feldspar is indicative of derivation of these clastics from acid 
igneous rocks like granite and/or gneiss (Basu, 1975; Ghosh, 
2000). Source for plagioclase in these thin sections may probably 
have been low grade metamorphic rocks (Krainer and Spotl, 

1989). Presence of perthitic and myrmekitic intergrowths suggest 
derivation from an igneous source, however, perthite grains were 
most probably derived from granites (Folk 1980). 
        The lithic clasts, being an unambiguous indicator of the 
provenance, point towards a mixed source comprising of felsic 
plutonic, sedimentary, metasedimentary and metamorphic rocks. 
Presence of zircon and rutile also support an acid igneous source 
(Pettijohn, et al., 1987). Presence of mica indicates derivation 
from low grade metamorphic rocks like quartzite, schist, gneiss 
and granite (Ghazi, 2009). 
        The Precambrian basement, apart from being a source of 
granitic and gneissic rocks, was also a source for a variety of 
sedimentary, metasedimentary and metamorphic rocks depending 
upon the depth to which the source terrain was dissected and 
exposed. 
        Overall the petrographic study suggests a provenance with a 
mixture of acid igneous, sedimentary, metasedimentary and 
metamorphic rocks for these sandstones. 

 

 

 

a
 

b
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) 
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Plate 1 : Photomicrographs (5X) of sandstones of Talchir Formation, Lotma nala, showing: 
Monocrystalline quartz (yellow arrow), Plagioclase (red arrow), Microcline (blue arrow)  b) Altered feldspar  c) Orthoclase 

(red arrow), Chert grain with inclusion of quartz (blue arrow)  d) Perthite  e) Biotite (red arrow), Pelitic rock fragment (blue 
arrow)  f) Microcline (red arrow), Schist rock fragment (blue arrow)  g) Siltstone rock fragment  h) Granite rock fragment 

 
 
2. Tectonic Setting 
        Tectonic setting conditions are deduced based on the 
assumption that sandstones derived from similar tectonic settings 
have similar chemical compositions (Dickinson, 1985). Effect of 
tectonic setting on detrital mineralogy has been shown quite 
early by Krynine (1943) and since then has undergone many 
modifications (Bhatia, 1983; Johnson, 1993; Seiver, 1979). 
Various ternary diagrams (Dickinson and Suczek, 1979; Ingersoll 
and Suczek, 1979; Dickinson, 1985) are used to establish 
relationship between detrital mineralogy and tectonic setting. 
In QtFL plot (Dickinson, 1985) the sandstones of the study area 
fall in transitional continental region of continental block 
provenance field (Fig.6). This indicates derivation of the detritus 
from areas transitional between craton interiors and basement 
uplift blocks. Craton interiors are shield areas of low lying 
granitic and gneissic exposures which on erosion yield quartzose 
sands whereas fault bounded basement uplifts shed arkosic sands 
into adjacent basins. These sediments have compositions 
intermediate between craton derived pure quartzose sand and 
uplifted basement derived  arkosic sands. Some of the samples 
also fall in recycled orogen provenance field. This may be due to 
derivation of the detritus from poorly exposed uplifted basement 
which resembles the detritus derived from recycled orogen 
(Mack, 1984). In QmFLt plot (Dickinson, 1985) also, most of the 
samples fall in transitional continental region with some samples 
also plotting in mixed and basement uplift fields (Fig. 7). In 
QmPK diagram (Dickinson, 1985) samples plot close to 
quartzose end indicating increasing maturity or stability for 

detritus derived from continental block provenance (Fig.8). 
Angular grains of detrital components, including the majority of 
heavy minerals and textural and mineralogical immaturity, 
indicate that the sediments were mostly of first cycle origin. 
Abundance of unaltered feldpars and lithics in these sandstones 
also support the idea of derivation from a source of moderate to 
high relief and rapid erosion and deposition in nearby basins with 
negligible reworking. The feldspar rich arkosic lithology of these 
sandstones is typical of local or residual deposits derived from 
granitic basement rocks (Pettijohn et al., 1972; Schwab, 1981; 
Miall, 1984). Overall gradual decrease in immaturity and size of 
grains up the stratigraphic section indicates peneplanation of 
uplifted basement with time.  
        Paleocurrent analysis, as carried out by Rais (1985), 
suggests a source terrain to the south-east of the study area. The 
drainage was directed dominantly from south-east to north-west. 
Chhotanagpur highlands including Ranchi and Mainpat plateaus 
to the south-east of the study area might have provided detritus 
for the Talchir sandstones of the basin with minor contribution 
from locally exposed sedimentary rocks. 
 

e
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Figure 6.  QtFL Provenance Field Ternary Diagram for 

Sandstone Classification of Talchir sandstone, Lotma nala, 
(after Dickinson, 1985). 
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Figure 7. QmFLt Provenance Field Ternary Diagram for 

Sandstone Classification of Talchir sandstone, Lotma nala, 
(after Dickinson 1985). 
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Figure 8.  QmPK Provenance Field Ternary Diagram for 
Sandstone Classification of Talchir sandstone, Lotma nala, 

(after Dickinson, 1985). 
 
 
3. Paleoclimate 
       Although tectonics is the dominant factor affecting 
framework mineralogy but climate also plays a significant role 
(Suttner and Dutta, 1986) and the climatic signatures are well 
preserved in the deposited sediments. Low values of 

compositional maturity index, as given by Qt/F+R and Qp/F+R 
ratios, show that these  sandstones are compositionally immature. 
A bivariant log-log plot of Qt/F+R and Qp/F+R of Suttner and 
Dutta (1986) shows that the sandstone samples of the study area 
fall in the semi humid region of the diagram (Fig.9). 
On this basis it can be suggested that the sandstones of Talchir        
Formation of the investigated area were deposited in cold, semi 
humid climatic conditions. With the movement of the Indian 
subcontinent towards the equator, climatic conditions changed to 
temperate and more humid type in the overlying Formation. 
 

Q
p /

F +
R

Qt/F+R

Arid

Semi-arid

Semi-humid

Humid

 
Figure 9.  Bivariant log-log plot of Qt/F+R and Qp/F+R for 
Talchir sandstone, Lotma nala, (after Suttner and Dutta, 

1986). 
 

VI. CONCLUSION 
       The following conclusions can be drawn from the 
petrological study of Talchir sandstones of Lotma nala section: 
       1. Major framework mineral composition of the Talchir 
sandstones indicates that the sediments derived their detritus 
from transitional continental region of continental block 
provenance. 
       2. High relief and rapid erosion resulted in formation of 
texturally and mineralogically immature sandstones which have 
been classified as arkose and lithic arkose types. 
       3. Modal analysis data indicates that the detritus was derived 
from acid igneous (granite), metamorphic, meta-sedimentary  
(gneiss, schist, phyllite, quartzite) and sedimentary rocks (shale, 
siltsone). 
       4. The provenance for the studied sandstones is Precambrian 
basement located to the south-east of the study area which is 
probably Chhotanagpur and Mainpat highlands. 
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Abstract- Mutual Funds provide a platform for a common 
investor to participate in the Indian capital market with 
professional fund management irrespective of the amount 
invested. The Indian mutual fund industry is growing rapidly and 
this is reflected in the increase in Assets under management of 
various fund houses. Mutual fund investment is less risky than 
directly investing in stocks and is therefore a safer option for risk 
averse investors. This project aims at finding out the factors 
affecting investment decision on mutual funds and its preference 
over retail investors. This project also aims at finding about the 
factors that prevent the people to invest in mutual funds.  The 
findings will help mutual fund companies to identify the areas 
required for improvement and can also improve their marketing 
strategies. It will help the MF companies to create new and 
innovative product according to the orientation of investors. 
 
Index Terms- mutual fund Performance, investment, risk-return 
 

I. INTRODUCTION 
he Indian Mutual fund industry has witnessed considerable 
growth since its inception in 1963. The impressive growth in 

the Indian Mutual fund industry in recent years can largely be 
attributed to various factors such as rising household savings, 
comprehensive regulatory framework, favorable tax policies, and 
introduction of several new products, investor education 
campaign and role of distributors. 
       The driving force of mutual fund is the safety of principal 
guaranteed, plus the added advantage of capital appreciation 
together with the income earned in the form of interest or 
dividend people prefer mutual funds to bank deposits , life 
insurance, chit funds and even bonds, because with little money 
they can get into the investment game. One can own a string of 
blue chips like ITC, TISCO, Reliance etc through mutual funds . 
Thus mutual funds act as a gateway to enter into big companies 
hitherto inaccessible to an ordinary investor with his small 
investment. 
       In financial markets, “expectations” of the investors play a 
vital role. They influence the price of the securities; the volume 
traded and determines quite a lot of things in actual practice. 
These ‘expectations’ of the investors are influenced by their 
“perception” and humans generally relate perception to action. 
We find ample proof for the wide prevalence of such a 
psychological state among Mutual Fund (MF) investors in India. 
It is widely believed that MF is a retail product designed to target 
small investors, salaried people and others who are intimidated 
by the stock market but, nevertheless, like to reap the benefits of 

stock market investing. At the retail level, investors are unique 
and are a highly heterogeneous group. Many products are offered 
in the mutual fund industry .This heightens the consumer 
confusion in his selection of the product. He is confused as to 
how to sift the grain from the chaff? Unless the MF schemes are 
tailored to his changing needs, and unless the AMCs understand 
the fund selection/switching behavior of the investors, survival of 
funds will be difficult in future.  
       To understand investor’s perception and preference a survey 
has been conducted among 200 mutual fund investors from two 
different cities. This paper will highlight the factors 
influencing the fund/scheme selection behavior of Retail 
Investors. It will also help the mutual fund company to adopt 
new and innovative marketing techniques. 
       The findings of the study will help the mutual fund 
companies to improve upon their weak areas regarding the 
factors that influence investor’s decision making as regard to 
choice of a mutual fund, the facilities or options they expect from 
a mutual fund. 
 

II. LITERATURE REVIEW 
       A large number of studies have been conducted in India and 
abroad covering different aspects of Mutual fund. 
       J.Lilly and DrAnasuya published a research paper “An 
empirical study of performance evaluation of selected ELSS 
mutual fund schemes” published on International journal of 
scientific research (2014) which examined the performance of 49 
selected tax saving elss schemes by applying Sharpe ratio, 
Treynor ratio, Sortino ratio and Jensen’s alpha measure and 
found out LIC NOMURA MF GROWTH and dividend schemes 
has the highest return and are risk borne when compared to other 
schemes. 
       Lonnie L. Bryant,Hao-Chen liu published a research paper 
“Mutual fund industry management structure, risk and the 
impacts to share holders” published on Global finance 
journal(2011) investigates the effects of a multiple fund 
management structure on the risk volatility of the funds managed 
with the help of Sharpe ratio .They found out the impacts that 
mutual fund management structure has in fund risk volatility 
using a sample of 1480 funds managed by 407 managers.They 
also found out that the multiple fund management structure 
appears to be motivated by the need to achieve economies of 
scale and reduce cost of the shareholders, fund managers which 
are driven by strategic reason.  
       Shanmugham (2000) conducted a survey of individual 
investors with the objective to find out what information source 

T  
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investor depends on. The results explained that they are 
economical, sociological and psychological factors which control 
investment decisions. 
       MadhusudhanVJambodekar (1996) conducted his study to 
size-up the direction of mutual funds in investors and to identify 
factors that influence mutual fund investment decision. The study 
tells that open-ended scheme is most favored among other things 
and that income schemes and open-ended schemes are preferred 
over closed- ended and growth schemes. News papers are used as 
information source, safety of principal amount and investor 
services are priority points for investing in mutual funds. 
 

III. STATEMENT OF THE PROBLEM 
       Many schemes have been offered by the mutual fund sector 
which provides various benefits.  This project aims at analyzing 
the factors that influence the investment decisions with regards to 
mutual funds and the retail investors perception and awareness 
towards Mutual funds. 
 

IV. OBJECTIVE OF THE STUDY 
PRIMARY OBJECTIVE 

• To analyze the factors influencing investments 
decisions of retail investors in Mutual funds. 

• To study the investors perception and preference 
towards Mutual funds. 

 

V. SECONDARY OBJECTIVE 

• To identify the factors which prevent the investors 
from investing in mutual funds? 

• To find out the motivating factors which 
encourages the investors to invest in mutual fund 
industry. 

• To analyze the performance of various mutual 
fund schemes and suggest the best one. 

 

VI. SCOPE OF THE STUDY 
       This project is limited to the study of certain selected factors 
and its effect on retail investors in their investment on mutual 
funds, analyzing retail investor’s perception towards the mutual 
fund industry .The study is limited to Trivandrum and Ernakulam 
 

VII. RESEARCH METHODOLOGY 

• RESEARCH DESIGN:-  For obtaining complete and 
accurate information,descriptive research is chosen.. 
Descriptive research includes surveys and fact finding 
enquiries of different kind. 

• RESEARCH APPROACH:- The approach adopted in 
this study is survey approach. 

• RESEARCH INSTRUMENT:-  The research 
instrument used in the study is Questionnaire and 
Personal interview method.The questionnaire consists of 
both open end and close end questions. 

• DATA SOURCE:- The data used for the study is 
Primary data.Primary data is the data collected for the 
purpose of study by the samples taken.The primary data 
was collected by conducting a personal interview 
through a structured questionnaire. 

• SAMPLING AREA:- Ernakulam and Trivandrum 

• SAMPLE SIZE:- The sample size of the study is 
limited to 200 investors. 

• SAMPLING PROCEDURE:- The sampling procedure 
used in this study is Snowball sampling and Random 
sampling. Snowballsampling is a non-probability 
sampling technique where existing study subjects recruit 
future subjects from among their acquaintances. Thus 
the sample group appears to grow like a rolling 
snowball. Asimple random sample is a subset of 
individuals chosen from a larger set . Each individual is 
chosen randomly and entirely by chance, such that each 
individual has the same probability of being chosen at 
any stage during the sampling process, and each subset 
of k individuals has the same probability of being 
chosen for the sample as any other subset of k 
individuals 

  

VIII. LIMITATIONS OF THE STUDY 

• Sample size of the study was limited to 200 only.The 
sample size may not represent the whole market. 

• The study has not been conducted over an extended 
period of time considering both market ups and 
downs.The market state has a significant influence on 
the buying patterns and preferences of investors.The 
study cannot capture such situations. 

• The study is limited to the investors of ernakulam and 
Trivandrum cities.Therefore the inferences cannot be 
generalized. 

 

IX. FINDINGS 
       Findings for objective 1: To analyze the factors influencing 
investments decisions of retail investors in Mutual funds. 

1. Tax benefits, high return, price and capital 
appreciation are some of the major factors 
which the investor will look into while 
investing in mutual fund. Liquidity, 
diversification, risk and brand image also have 
influence on the final mutual fund purchase 
decision of the investor but not as much as the 
former. 
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2. Prospective retail investors seem to seek expert 
advice and rely on it the most while taking 
their investment decision. Some investors 
depend on the ratings given by CRISIL, ICRA 
etc to decide as to where to invest. And a few 
investors seem to analyze about the past 
performance (NAV) or the asset management 
company. 

3.   Retail investors’ gathers information about 
the performance of various mutual funds 
mainly from brokers, financial consultants, 
financial institutions, internet, TV channels 
and magazines/newspapers respectively. 

4. The primary source of knowledge about mutual 
funds as an investment option is from sales 
representatives to most of the retail investor 
followed by internet, newspaper/journals, 
television and from friends /relatives.  

 
 
Findings for objective 2: To study the investors’ perception and 
preference towards Mutual funds. 

1. Mutual funds are gaining popularity. Even 
though the total money invested is small, but 
the number of investors are large and they 
would like to invest more in these in future. 

2. Strong grievance mechanism, regulations and 
expert advice might turn NMFI into MFI. 
However, information about government 
regulations and training programme would not 
be of much help in motivating NMFI towards 
investment in mutual funds. 

3. Investors have started to invest in mutual fund 
the most since three years, one year, two years, 
five years and four years respectively. Only a 
few investors have investment in mutual fund 
since more than five years. 

4. Most of the investors invest once in a year, 
some invest once in six months and some on 
monthly basis investors with investment 
pattern as very rare are least .This infers that 
almost all investors follows a regular 
investment pattern . 

5. Mode of communication for receiving updates 
and performance of the portfolio of mutual 
fund investment is e-mail /internet for most of 
the investors, they also prefer telephone and 
personal visit and direct mail is the least 
preferred mode of communication. 

6. The level of satisfaction of investors regarding 
mutual fund on the basis of risk exposure is 
average and that of overall experience is also 
average. 

7. Most of the investors accept the fact that 
investing in mutual fund will lead to economic 
development. 

 

Findings for objective 3: To identify the factors that prevent the 
investors from investing in mutual funds 

1. Factors which prevent investors from investing 
in mutual fund mainly is bitter past experience 
.Difficulty in selection of schemes is another 
preventing factor. For  some investors lack of 
confidence in service being provided and 
inefficient investment advisers prevents them 
from investing and a few investors think that it 
is lack of knowledge that prevents them from 
investing in mutual fund. 

 
Findings for objective 4: To find out the motivating factors that 
encourages the investors to invest in mutual fund industry 

1. Tax benefit, return potential, liquidity, low cost 
and transparency are the major factors that 
motivate a retail investor to invest in mutual 
fund. Economies of scale are also a motivating 
factor to a certain extent. 

 
Findings for objective 5: To analyze the performance of various 
mutual fund schemes and suggest the best one 

1. The mutual fund plan which is considered the 
best is equity plan followed by income plan, 
balanced plan and other sector specific or 
special plans. 

2. Equity based schemes are preferred over debt 
schemes 

 

X. SUGGESTIONS AND RECCOMENDATIONS 
• The mutual fund product designers have to craft 

strategies to introduce innovative products to improve 
the scope of the mutual funds market 

 
• The retail investors may be divided into various groups 

so that right product shall be served to the right 
customer 

• To increase the loyalty and trust among the investors, 
proper information and knowledge should be provided 
to them. 

• Financial consultants must ensure transparency and 
responsibility and they should be capable of catering the 
needs of the retail investors as well as marketing the 
mutual fund products 

 

XI. CONCLUSION 
• The mutual funds have emerged as one of the important 

class of financial intermediaries which cater to the needs 
of the retail investors 

• The major factors influencing the investment decision 
of retail investors are tax benefits, high return, price and 
capital appreciation  

• Equity based schemes are the most preferred  
• Bitter past experience is the major preventing factor 

while considering investment decisions 
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• Investors satisfaction with regard to mutual fund 
investors may be rated to average  
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Abstract- Bulk crystals of dilute nitride of InSb (InSb:N) are 
grown using Vertical Directional Solidification (VDS) 
Technique. Substrates of thickness 500 μm were cut from the 
crystal and polished to mirror finish. These wafers were found n 
type in nature using Hall measurements. Boron (B) atoms were 
diffused in the substrate using ion implantation. Range of Boron 
atoms in the InSb:N substrate was estimated using SRIM 
software and SIMS was conducted after ion implantation to 
verify the Boron incorporation. I-V characteristics of the p-n 
junctions formed due to implantation of boron indicated diode 
formation with ideality factor 1.2.  
 
Index Terms- InSb, Dilute nitrides, p-n Junctions, Ideality factor 

I. INTRODUCTION 
he Indium Antimony has smallest band gap in III-V group 
semiconductors and very high mobility. It is an infra red 

sensitive material with advantages over other IR sensitive 
materials such as stability and uniformity of composition [1]. 
InSb is useful in infra red imaging and gas phase detection 
system, infrared sensors and filters. The band gap of InSb was 
modified by addition of nitrogen to make the material suitable for 
sensing in LWIR, 8-12 μm atmospheric transmission range [2]. 
The advantages of the bulk crystal growth by VDS are: detached 
growth of the crystal from ampoule wall and seedless 
unidirectional growth. The detachment of the ingot from 
ampoule wall results in lower stress between ampoule wall and 
the crystal and as a result the detached crystal has lower defect 
density compared to crystals grown attached to the ampoule wall 
[3].  Binary crystals of InSb and GaSb grown by this method 
have shown reduction in defect density while enhancing 
electrical properties.  In case of bulk crystal of InSb:N, while 
bulk crystal was grown detached with incorporation of nitrogen 
carrier concentration was higher compared to undoped crystals. 
The bulk crystal of InSb:N grown by VDS technique was used 
for fabrication of devices.  
   The fabrication and characterization of p-n junction on p type 
InSb substrate grown by VDS was reported by D. B. Gadkari [4]. 
The leakage current in this case was very low and the diodes 
formed using ion implantation of tellurium atoms show rectifier 
like characteristics. The study of p-n junction diodes was also 
reported on thin film of InSb:N formed using molecular beam 
epitaxy where Carbon was used as p type dopant [5]. In another 
literature, nitrogen implantation to form InSb: N is reported [6]. 
In this study the diodes were formed on bulk substrate of InSb:N 

using ion implantation of Boron ions. Boron atoms were chosen 
for implantation as the Boron atoms are suitable as p type dopant 
and they are suitable for negative ion implantation. 

II. EXPERIMENTAL DETAILS 
    The growth of bulk crystal of InSb:N was carried out using 
VDS technique. The 5N purity source materials were sealed in 
quartz tube with conical shape at lower end and it was filled with 
argon at pressure 200 torr. The temperature of the furnace was 
raised to 7500C and quartz ampoule was held at this temperature 
for 5 hours to form uniform composition of melt. The ampoule 
was slowly lowered to 5750C that is 500C above the melting 
point of InSb:N. From this point, the ampoule was lowered. The 
speed of downward motion of ampoule 3mm/hr and temperature 
gradient 17 0C/cm was optimized from previous growths [7]. The 
ampoule was continuously rotated with speed 10rpm. In this 
process seed crystal was not provided in ampoule. The ampoule 
was held at 3500C for 3 hours for annealing. The ingot was found 
detached from the ampoule wall after growth. Three bulk crystals 
of dilute nitride of InSb (InSb:N) were grown using vertical 
directional solidification (VDS) technique. Wafers of thickness 
1mm were cut and polished to mirror finish before using them 
for implantation. The carrier concentration of n type wafer of 
InSb:N was determined using hall measurements. The carrier 
concentration and resistivity of the wafers cut from InSb:N 
crystals were in range 3-8 E 17 cm-3 and 2-4 E -4 ohm-cm 
respectively. For the crystals with carrier concentration greater 
than 5 E 17 cm-3, the wafers were annealed before implantation 
Annealing of the wafers reduced the carrier concentration [8].  
   The depth of implanted ions was estimated using software, The 
Stopping and Range of Ions in Matter (SRIM). The result of 
simulation generated for ion energy 100 keV is shown in Fig. 1.  
The simulation indicates ion range in InSb:N was 2014A where 
the atoms straggled about 950A  for 100 keV. The distribution of 
ions is not uniform over depth for single stage ionization. Hence 
two step ion implantation was carried out where energy of ion 
beam used in second implantation was 50keV. The simulated 
range for 50keV was 1224A. 
  Boron implantation was carried out using negative ion 
acceleration. The beam size was 5mmX 6mm. The implantation 
dose of Boron ions was 1 E 17 /cm3 and ion current was 300nA 
to 450nA. The as-implanted sample is used for measurements. 
The wafer is not annealed to avoid further boron diffusion in the 
wafer.   

T 
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Fig.1 Simulation of Boron implantation using SRIM 

  

III. RESULTS AND DISCUSSION 
The depth profile of implanted wafer was generated using SIMS 
as shown in Fig. 2. The Cesium (Cs) beam was used for 
measurements. The depth profile of crater created by sputtering 
was measured using stylus profiler. The concentration of boron 
atoms reduced at 200nm which was in accordance with SRIM 
profile shown in Fig. 1. The incorporated Boron atoms have 
replaced In atoms which resulted in p type region near the 
surface. The presence of B-Sb bond indicated that these Boron 
atoms were active in the substrate. The count of In-N and In-Sb 
bonds in that area decreased due to presence of B-Sb bonds. The 
profile also shows incorporation of nitrogen throughout crystal. 
The presence of Sb-N bond was negligible. 
   

 
Fig. 2 SIMS profile of the ion implanted InSb:N wafer 

   The damage done by ion implantation was studied using 
Raman spectra as shown in Fig. 3. The bulk crystal of InSb:N has 
grown with preferential orientation [220]. The substrate of 
InSb:N showed forbidden LO peak along with TO phonon peak. 

After implantation intensity of forbidden peak increased 
indicating reduction in crystallinity of the substrate due to 
damage formed due to ion implantation. 

   
Fig. 3 Raman characteristics of InSb:N substrate before and after 

ion implantation 

  I-V characteristics of p-n junction diodes formed by ion 
implantation were carried out. Fig. 4 shows schematic of boron 
implanted region on the substrate of InSb:N. Indium dots were 
deposited used for ohmic contacts to determine I-V 
characteristics . 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Schematic of p-n junction formed on the InSb:N substrate 
where In dots were deposited for the purpose of ohmic contacts 
  
 The current I of a diode with saturation current density I0 and 
diode ideality factor n, for biasing voltage V and at temperature T 
are related by [9] 
           I = I0 exp (qV/nkT )                                                            (1) 
   Fig. 5 represents I-V characteristics of p-n junction formed by 
ion implantation of Boron on the substrate of InSb: N. The 
forward current increased at 1V. The leakage current by the 
Shockley-Read-Hall (SRH) and surface leakage current 
dominated reverse current. When diffusion current dominates 
ideality factor is one and when recombination current dominates 
ideality factor is 2. Forward current was limited by shunt 
resistance. Ideality factor in the region is 1.20. This diode shows 
increase in forward and reverse current when exposed to white 
light at room temperature as shown in Fig. 6.  
 

 

InSb:N 

In 
Boron 
implanted 
region 
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Fig. 5 IV characteristics of boron implanted p-n junction 

 
Fig. 6 Linear I-V characteristics of p-n unction formed by Boron 

implantation 

IV. CONCLUSION 
The diffusion of Boron in the substrate was simulated using 

SRIM and measured using SIMS. The estimated and measured 
ranges for Boron in InSb:N match. SIMS analysis indicated 
presence of bond formation of Sb-B. The incorporated Boron 
atoms were active. Nitrogen presence in the wafer was uniform. 
The ideality factor at room temperature was 1.20. The forward 
current was limited by shunt resistance. The p-n junction formed 
by boron implantation had photosensitive nature.  
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       Abstract- VHSIC Hardware Description Language (VHDL) simulation of trapezoidal filtering algorithm was done. The 
exponentially decaying sequences were considered as the input to the filter. Such kinds of signals are usually obtained after processing 
(i.e. in analog domain) and digitizing the nuclear detector signals. The trapezoidal filter acts as a pulse shaping filter in a typical 
nuclear spectroscopy system to optimize the value of ballistic deficit, signal to noise ratio and pulse pile-up losses in order to facilitate 
improved measurement of time of arrival and energy of radiation particle. The simulation qualifies the algorithm for its 
implementation in Field Programmable Gate Array (FPGA) for real time applications. 
 
    Index Terms- Trapezoidal Filter, VHDL, FPGA, Ballistic deficit, Pile-up. 
 
 

I. INTRODUCTION 
ow days, the performance of nuclear spectroscopy systems have been considerably improved by opting the modern digital 
systems over the conventional analog systems. In the analog domain, a current pulse produced by detector is integrated using a 

charge sensitive preamplifier which produces a step-like or a slow decaying exponential pulse. In a typical digital nuclear 
spectroscopy system, the detector signal is digitized using a fast analog to digital converter (ADC) directly after the preamplifier stage 
and the pulse processing operations such as baseline correction, pulse shaping and pile-up correction are carried out on a digital 
hardware (e.g. FPGA). The pulse shaping algorithms are implemented in the digital hardware to shape the detector signals to optimize 
spectrometer parameters that are ballistic deficit, signal to noise ratio and pulse pile up losses. Ballistic deficit is the loss in the pulse 
height which arises due to mismatch of maximum charge collection time of detector and the pulse shaping time [1]. So, reducing the 
ballistic deficit facilitates insensitivity of the spectrometer to rise-time fluctuations in the detector signals. The pulse shaping makes 
high count rate measurement possible by reducing pulse pile ups (superimposing of two close detector pulses) [2]. In order to optimize 
the above mentioned parameters, mostly the digital trapezoidal filtering is used in digital spectroscopy systems [3], [4]. This paper is 
organized as follows. Section II briefly describes the theory of trapezoidal filtering algorithm. It also briefly discusses the governing 
'statement' of the developed VHDL code. Section III discusses the simulation results. Finally, the concluding remarks are included in 
Section IV.  
      

II. THEORY  
  Many algorithms have been developed to implement trapezoidal filtering using convolution and transfer function method 
respectively [3],[5],[6]. In this paper, we adapted the trapezoidal filtering algorithm using convolution method. The figure1 shows 
block diagram representation for the same. The trapezoidal function can be expressed using following recursive equations [3]. 
 
 aK,L[n] = x[n] − x[n− K] − x[n− L] + x[n− K− L]                                                                                                                        (1) 
b[n] = b[n− 1] + aK,L[n],  n ≥ 0                                                                                                                                                          (2) 
c[n] = b[n] + MaK,L[n]                                                                                                                                                                         (3) 
y[n] = y[n− 1] + c[n],  n ≥ 0                                                                                                                                                              (4) 

 
 Where X[n] is digitized input exponential signal and Y[n] is output of the filter respectively. The value of M is given by the following 
equation. 
𝑀 = 1

𝑒(
𝑇𝑝
𝜏 )−1

                                                                                                                                                             (5) 

                                                
  Where 𝑇𝑝 is digitizer's clock frequency and τ is time constant of exponential input signal (i.e. output of the preamplifier).The duration 
of the rising (falling) edge of the trapezoidal shape is given by the smaller value of K and L, and the duration of the flat top of the 

N 
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trapezoid is given by the absolute value of the difference between K and L. The parameters of trapezoidal filter that can be adjusted 
are rise time, fall time and width of the flat top respectively. The shorter rise time allows higher pulse count rate by reducing the pile 
up effects. Whereas the larger rise time improves the signal to noise ratio. Hence the value of rise time should be chosen to optimize 
the two parameters [7]. To eliminate the effect of ballistic deficit the duration of flat top should be longer than the longest detector 
charge collection time [8]. 
 

 
        

Figure 1: Block diagram of convolution type trapezoidal filter 
 
 
 
 

 
Figure 2: Input sequence to trapezoidal filter 
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  The figure 2 shows a typical input sequence that is applied to a trapezoidal filter. The exponentially decaying pulse of (j-i) samples 
corresponds to a nuclear event. The same takes place when a radiation quanta interacts with the nuclear radiation detector.  The 
governing 'statement' of the developed VHDL code that simulates the algorithm of convolution type trapezoidal filter is given below. 
 
Trapezoidal filter : for n in i to j generate 
Subtractor-1 : subtract_module port map (x(n), x(n-K), delayK(n)); 
Subtractor-2 : subtract_module port map (delayK(n), delayK(n-L), delayKL(n)); 
Multiplier : multiply_module port map (M, delayKL(n), product(n)); 
Accumulator-1 : add_module port map (delayKL(n), b(n-1), b(n)); 
Adder : add_module port map ((b(n), product(n), c(n)); 
Accumulator-2 : add_module port map (c(n), y(n-1), y(n)); 
end generate Trapezoidal filter; 
 
  As given in the code (also shown in figure 1) the filtering scheme comprises of two subtractors, a multiplier, two accumulators and 
an adder respectively. The subtractors and adders are generated by instantiating subtract_module and multiply_module respectively. 
Whereas the adder and accumulators are generated by instantiating the add_module. The first two ‘signal’s in parentheses (after the 
keyword 'port map') for each module are mapped to input ports while the third ‘signal’ is mapped to output port respectively. All the 
‘signal’s are one dimensional array of size 'j'. 
 

III. SIMULATION RESULTS 
  The simulations were performed for single exponential sequences as well as for piled up exponential sequences by considering 
different values of shaping parameters (i.e. K and L). Figure 3 shows the simulation result for single exponential sequence. The value 
of K, L and M was selected to be 6, 24 and 50 respectively. Figure 4 shows the performance of the filter when the input is a piled up 
exponential sequence. The value of K, L and M in this case was selected as 4, 12 and 50 respectively.  
 

 

Figure 3: Trapezoidal filtering of single exponential pulse 
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Figure 4: Trapezoidal filtering of piled up exponential sequence 

 

IV. CONCLUSION 
  The VHDL simulation for trapezoidal filter was performed for single and piled up exponential sequences. It was observed that the 
selection of shaping parameters (i.e. K and L) plays a vital role in reducing pile up effect. The algorithm can be implemented in Field 
Programmable Gate Array (FPGA) to carry out the trapezoidal filtering in real time applications. 

 

ACKNOWLEDGMENT 
The authors would like to thank Ms. Pallavi Pahadiya, Assistant Professor at Truba College of Engineering and Technology for her 

active participation in technical discussions and providing resources for the research.  

REFERENCES 
[1] Glenn F. Knoll, “Radiation detection and measurement”, 4th Ed., John Wiley and Sons, Inc , 2010, pp. 183, 632-633. 
[2] Kafaee, M., Nucl. Instrum. Meth. Phys. Res., Sect. A, 2009, vol. 607, p. 652. 
[3] V.T. Jordanov, F. Glenn, Knoll, ” Digital synthesis of pulse shapes in real time for high resolution radiation spectroscopy”,  Nucl. Instrum. Method Phys. Res. A ,  

Vol. 345, 1994, pp 337–345. 
[4] N. Menaa, P. D’Agostino, B. Zokrzewski, and V. T. Jordanov, “Evaluation of real-time digital pulse shapers   with various HPGe and silicon radiation  

detectors,” Nucl. Instrum. Methods Phys. Res. A, Vol. 652, 2011, pp 512-515. 
[5] V.T. Jordanov, G.F. Knoll, A.C. Huber, J.A. Pantazis,  “Digital techniques for real-time pulse shaping in radiation measurements”, Nucl. Instrum. Method Phys.  

Res. A Vol. 353, 1994, pp 261–264. 
[6] Wuyun Xiao, Yixiang Wei, Xianyun Ai, Qi Ao, “System simulation of digital pulse spectrometer”, Nucl.  instrum. Method Phys. Res. A, Vol. 555 , 2005,  pp 

231–235 
[7] R. D. Bingham, “A Digital Filter for High-Purity Germanium Detector Spectrometry”, Dissertation, University of Tennessee, 1996 
[8]  Keyser, Ronald M., Twomey, Timothy R., and Bingham, Russell D, “Improved Performance in Germanium  Detector Gamma Spectrometers based on Digital  

Signal Processing,” ORTEC, 801 South Illinois Avenue, Oak Ridge, TN 37831s. 

AUTHORS 
First Author – Ms Kavita Pathak, B.E. (Electronics and communication), Final year, M.Tech (Digital Communication) Student, Truba 
College of Engineering and Technology, Indore, M.P., India. Email id: - kavitapathak.2012@gmail.com 
Second Author – Dr. Sudhir Agrawal, B.E, M.Tech, P.hd, Professor and Director, Truba College of Engineering and Technology, Indore, 
M.P., India. Email id: - sudhir.agrawal@trubainstitute.ac.in 
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 440

www.ijsrp.org

mailto:kavitapathak.2012@gmail.com
mailto:sudhir.agrawal@trubainstitute.ac.in


Optimization of Impact attenuator design using Finite 
element method for Enhanced Vehicle Safety during 

collision  
Vikas Shrivastava*, Dr. Amit Telang * 

 
* Department of Mechanical Engineering, MANIT Bhopal 

 
 
 Abstract: Vehicle collision also known as crash or vehicle 
accident is a dynamic phenomenon and occurs when a vehicle 
collides with another vehicle, or any other stationary or moving 
object. It may result in injury, death and property damage.  
 
Crash box, with which a car is equipped at the front end of its 
front side frame, is one of the most important automotive parts 
for crash energy absorption. In case of frontal crash accident, for 
example, crash box is expected to be collapsed with absorbing 
crash energy prior to the other body parts so that the damage of 
the main cabin frame is minimized and passengers are saved. 
Conventionally, a crash box is equipped with several ditches 
called as ―crash beads, so that those crash beads may initiate 
buckling deformation and make the crash box easily collapse. 
Recently, it has been strictly required to satisfy both reduction of 
body weight and improvement of crash worthiness in the design 
and thus, regarding crash box, it is required to ensure high energy 
absorption using sheet as thin as possible.  
 
 In this Paper, attention is focused upon finding an optimum 
cross sectional shape of a crash box to ensure high capability for 
energy absorption with the use of finite element analysis. At First 
a mechanism through which a body part absorbs crash energy in 
axial collapse was clarified and then, the influence of cross 
sectional shape of the part on energy absorption was 
quantitatively revealed. Finally, a new design scheme of cross 
sectional shape of a crash box was proposed. And further, the 
Co-relation between the FEA plots and the theory is being done. 
 
Index Terms- Crash box, Impact Attenuator, Optimization, 
validation 
 

I. INTRODUCTION 

Vehicle crash is because of many reasons, be it a mechanical 
failure or human error. Various safety techniques are now being 
adopted by automobile manufactures to reduce /avoid the effect 
of crash. Crash safety features are classified as; 
 

• Active Safety 
• Passive Safety 

 
 

In the automotive sector the term active safety (or primary 
safety) refers to safety systems that are active prior to an 
accident. While that of with passive safety (or secondary safety), 
which are active during an accident. For e.g. seat belts, 
deformation zones and air-bags, etc. 
 
An impact attenuator, also known as Crash box or crash cushion 
is a passive safety device intended to reduce the damage to 
structure of the vehicles. Impact attenuators are usually placed in 
front of fixed structures. They are designed to absorb the 
colliding vehicle's kinetic energy by collapsing thus absorbing 
Strain energy from the impact through controlled deformation.  
 

II. RESEARCH METHODOLOGY 
 
Research methodology adopted here is divided into three steps;  
 
1. Existing design Study 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Optimization 

Geometry 

Collision 
Parameters 

FE Model 

Analysis 

Post 
Processing 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 441

www.ijsrp.org



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Result Validation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. DESIGN 
 
Crash analysis is one of the biggest concerns for the automobile 
industry. With the increase in allowable weights, the growing 
traffic, and increasing trend of rash driving, it has been a great 
concern for the industry to design a crash box that can prevent 
major loss to life and property, with more emphasis being on the 
life of the occupants of the vehicle. There has been a 
considerable amount of research already being done to optimize 
the crash box design, various iterations has been carried out with 
different materials, cross sections etc. Here, a basic design of 
crash box is first analyzed here and then various iterations has 
been made to optimize it further. To optimize the crash box 
design, a crash analysis of a vehicle template is done to find the 
approximate deformation at the test speed as specified.  

 
Load Determination:  

 
Estimation of Impact force for a perfectly inelastic collision 
 
Energy Transferred, (DE) =  ½*[{(m1*m2)/ (m1+m2)}* (u2-
u1)2]  
 
Where, m1 and m2 are the two colliding masses with velocities 
u2 and u1 respectively. Since both m1 and m2 are two vehicles 
with similar masses and the vehicle (m2) is at rest,  
 
=> m1=m2& u2=0  
 
=>DE = 1/4 *m1*{u1}2  
 
Now, Force = DE/t, Where ‘t’ is impact time.  
 
=>F = ¼ * m1*{u1}2/t  
 
Mass of the vehicle =900 Kg  

Mass of Four passengers = 250 Kg  

Total Mass (m1) =1150 Kg  

Maximum Speed of Vehicle, u1 =90 KMPH = 25m/s  

In most crash time t is of the order of 0.1s.  

 
=>F = ¼ * 1150*{25}2/0.1= 1796 KN. 
 
The Design Factor of Safety, FSd was taken as 1.5. This 
relatively high value is taken to account for the uncertainty in the 
nature of forces. 
  
=> F = 1.5 * 1796 = 2695 KN. 
 
Hence for design purposes force is taken to be 2695 KN.  
 
Also, design output is plastic deformation of the vehicle frontal 
structure. 
 

IV. ANALYSIS 

TEST NO 01: TWO POINT TEST  
 
Analysis parameters  
 

• Mass of vehicle + passenger = 1150 kg. 

• Avg. Vehicle speed = 54 KMPH (15m/s)  

• Software used = ANSYS 13.0 

Geometry 

Collision 
Parameters 

FE Model 

Analysis 

Post 
Processing 

Design 
Iteration 

Existing CAD 
Design 

Mathematical 
modeling 

Governing 
equation 

Solution 
Result 

Correlation 
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Figure 1: CAD Model 

 

 

Figure 2: Stress-time variation 

 
  Figure 3: Deformation Plot 

                          Table I: Result Table 
 
S.no Parameter Value 
1 Max. vonmises Stress 331 MPa 
2 Max. deformation 63 mm 

Design Iterations 

• Plate Type Design 

                      
                        Table II: Material Table 

S.No  Material Property  Value  
1  E  210 Gpa  
2  Poisson ratio  0.3  
3  Yield Stress  180 Mpa  
4  Impact Time  0.5 sec  
5 Thickness 4 mm 
6. Force  2695 KN 

 

 
 Figure 4: CAD design (3mm Plate) 

 Figure 5: FE Model (Shell Meshing) 

 
 Figure 6: Stress contour 
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 Figure 7: Deformation contour 

 

 Figure 8: Deformation contour (4mm Al) 

The analysis is repeated with different material but the 
deformation in each case is way beyond the permissible limit.  
Although this design was safe when the vehicle speed used to be 
low but nowadays with better road conditions and better 
technology, the speed of the vehicle has considerably increased 
and so does the vehicle force, thus making this type of crash box 
design obsolete now.  
 

• Box Type design  
 

 
Analysis Parameters  
 

• Mass of vehicle + Passenger = 1150 Kg. 

• Vehicle Speed = 90 Kmph (25m/s)  

• Shell Thickness= 3.0 mm  

• Force of impact= 2695 KN  

• Software used = Ansys 13.0  

• Material= E150  

 
Figure 9: CAD model (Box Type Design) 

 

 
 Figure 10: FE Model 

 

 Figure 11: Deformation contour 

 
The deformation at the standard loading condition is 300.27 mm. 
This design is safe but is not optimized.  

 

•   Honey Comb Structure 
 
Honeycomb structures made either natural or man-made. They  
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have the geometric similarity with that of a honey comb prepared 
by bee. It allows optimization by using very less amount of 
material thus reaching minimal weight and minimal material cost  
 

 
Figure 12: Honeycomb 

 
 
Honey comb structure offers a compressed panel with minimal 
weight and excellent rigidity. The behavior of the structure is 
orthotropic and hence the panel behaving differently in different 
orientation.  

 

Table III: Material Table 
 

S.No  Material Property  Value  
1  E  80 Gpa  
2  Poisson ratio  0.334  
3  Yield Stress  240Mpa  
4  Impact Time  0.5 sec  

 

 Figure 13: CAD Model 

 
Analysis Parameters  
 

• Mass of vehicle + Passenger = 1150 Kg  

• Vehicle Speed = 90 Kmph (25m/s)  

• Force of impact= 2695 KN 

 

 
Figure 14: FE Model 

 

 
Figure 15: Displacement contour 

 

 
Figure 16: Strain Energy plot 

 
Table IV: Result Table 

 
S.No.  Parameter  Unit  Value  
1  Max. deformation  mm  140  
2  Max Strain Energy  KJ  22.58  
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The design is safe and as per regulatory standards. The system 
has been analyzed and found safe but also, it is very cost 
effective in comparison to the previous design.  
 
 

V. DESIGN CO-RELATION 

 
Numerical methods like FEA, FDM are approximate methods 
and assumptions are made to simply the solution. It is applicable 
even if physical prototype of the model is not available. How it is 
used for solving real life problem but its results cannot be 
believed blindly and must be verified by experiment or hand 
calculations for knowing the range of result.  
 
Numerical Methods like FEM are based on discretization of 
integral form of equation. Basic theme of all numerical methods 
is to make calculation at only limited number of points and then 
interpolate the results for entire domain. Even before getting into 
the solution, we assume how the unknown is going to vary over 
entire domain. Say for example, when meshing is carried out 
using linear Quad. Elements, assumption are parabolic variation. 
This may or may not be case of real life and hence all numerical 
methods are based on initial hypothetical assumption.   
 
Validation 
 
Design is validated using Numerical Methods by doing 
Mathematical modelling and solving governing equations. The 
basic equation used to describe any transient dynamics is 
described as: 
 
 [𝑚]̈ �̇�⃗⃗+ [𝑐] �̇�⃗+ [𝑘]⃗=𝐹 ----------------(1) 
 
Where, [𝑚] - Mass matrix 
 [𝑐]- Damping matrix  
[𝑘]- Stiffness matrix  
𝑥⃗- Displacement Vector  
𝐹⃗- Force Vector  
 
All that we have to do is just determine the evolution of the basic 
quantities such as displacement, velocity and acceleration with 
the help of boundary conditions. All other quantities can be 
derived from these and the most important is element stress, 
plastic strains, contact forces, and kinetic energies. Most 
software would commonly solve the dynamic equilibrium 
equation in an implicit way but the most popular way that should 
be used for highly nonlinear problem is to use explicit time 
integration scheme such as numerical central difference method. 
 
Also, The Solver that we have used in our analysis are LS-Dyna 
which uses Numerical Integration or central difference Methods 
for Crash Test Analysis. Therefore, we have tried to validate the 
Software FEA result using Numerical Central difference method.  
 
 
 

 
Central Difference Method  
 
The Central Difference formula for velocity vector at time 
𝑡𝑖=𝑖Δ𝑡is  
 

------ (2) 
 
Similarly the acceleration vector is given as  
 

--- (3) 
Using these two formulas, the equation of motion for time 𝑡𝑖 can 
be written as  
 

 
 

 
 
Therefore, from the above equation we can calculate the solution 
vector 𝑥⃗𝑖+1 if we know 𝑥⃗𝑖 and 𝑥⃗𝑖−1. The above equation is to 
be used for i= 1,2,3,…….n, so for calculating 𝑥⃗1 we will require 
𝑥⃗0 and 𝑥⃗−1. Therefore we need some procedure to find 𝑥⃗−1 
which is equal to 𝑥⃗ at 𝑡=−Δ𝑡.  
 
Now, equations (1), (2), and (3) are to be evaluated at 𝑖=0.  
 

--------- (5) 
 

------------------------------- (6) 
 

----------------------- (7) 
 
From equation (5), we get the initial acceleration vector as; 
 

------------------- (8) 
 
And from equation (6), we get the displacement vector at 𝑡=𝑡1 
as; 
 

----------------------- (9) 
 
On substituting equation (9) into equation (7) we get  
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Further, re arranging, we get,  
 

----------- (10) 
 
Thus we have found the 𝑥⃗⃗⃗−1 needed for solving equation (4) 
at 𝑖=1  
 
By dividing the time frame into no of discrete interval, we can 
reach to the convergence where the variation in the result with 
the FEA plots is within the acceptable limits. 
 
The computational algorithm can be stated in the following steps 
as:  
 

• First of all from the given initial conditions, (i.e. 𝑥⃗0 and 
𝑥0̇⃗), find out 𝑥0̈⃗. 
  

• Then select a time step Δ𝑡 keeping in mind that 
Δ𝑡<Δ𝑡𝑐𝑟𝑖𝑡𝑖𝑐𝑎l. 
 

• Calculate𝑥⃗−1 from equation (10).  
 

• Calculate 𝑥⃗𝑖+1, starting with =0 , from equation (4) .  
 

• Repeat the above step until 𝑥⃗, 𝑛+1 (𝑖=𝑛) is determined. 
 

VI. CONCLUSION 
 

The simulation of the car crash was successfully carried out 
and results were also obtained successfully. The various 
designs have been analyzed and found out the design is 
optimized in case of honey comb structure. Also, the 
methodology we used for carrying out for simulating the 
crash impact is validated using central difference technique. 
The results were satisfactorily complying thus 
countenancing our methodology. With the help of advanced 
computers and workstations, real time simulations can be 
achieved with a high percentage of realism. It is also 
concluded that most of the deformations and stresses were 
developed in the frontal part of the car. Therefore, it is a 
good practices to install the engine in the frontal part with 
little or no margin in the frontal part for added safety. 
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Abstract- The present paper study is on fresh water microalgae 
from region of Ahmednagar district in Maharashtra. Fresh water 
microalgae are modern biomass for the production of biodiesel 
fuel due its faster growth, highest biomass productivity and high 
lipid content with various conversion methods into biofuel. The 
biodiesel has very mimic property like petroleum diesel. The 
study emphasis on fresh water algae strain in the class of 
Chlorophyceae and Chlorococcum humicola species isolated and 
convert it into biodiesel by base catalysed transesterification 
method. The chemical properties of product analyze by standard 
method Infrared spectroscopy and Gas Chromatography Mass 
Spectroscopy. 
 
Index Terms- Biodiesel, Chlorococcum humicola , Infrared 
spectroscopy, GCMS. 
 

I. INTRODUCTION 
nergy demand worldwide continues to increase at a rapid 
pace with the negative environmental impacts of burning of 

fossil fuel energy which has been drawn significant attention to 
renewable liquid fuels as a way to replace petroleum based fuels 
[12]. Biodiesel is common term for long chain of alkyl ester, is 
renewable, biodegradable and non-toxic biofuel that shows great 
promise. Biodiesel is obtained by transeterification of mono-, di- 
and triglycerides of naturally occurring biological lipid such as 
plant oils and an animal fat [16-17]. Biodiesel has a vital 
potential to be a carbon neutral fuel after combustion it produce 
low levels of environmental pollutants like sulfur compounds, 
particulate matter and volatile organic compounds [7][22][26]. 
Recent study has reported that an increase in production of 
biofuels on arable land lead to deforestation which releases more 
CO2 in the atmosphere [6][23]. The increase in production of 
biofuel from traditional crop is not enough land to meet the 
demand for liquid fuel [2].  The cost of biofuel production is high 
due high price of refined oils, which make 80% of the cost of 
production [5][9-10]. Hence, it is necessary to find the new 
renewable energy resources for lipid with fast productivity and 
minimum farmland use, which make economically feasible bio-
liquid.  
        Microalgae are modern biomass containing lipid, starch, 
cellulose, protein hence it producing variety of renewable fuel 
such as biodiesel, bioethanol and biohydrogen [3]. The higher 
potential of lipid productivity was attaining the microalgae than 
the land crop; microalgae are feasible for synthesis of long chain 

alkyl ester liquid fuel  [2]. The growth of microalgae and lipid 
productivity is depend on growth medium composition e.g. types 
of carbon source, vitamins, salts and nutrients; physical 
parameters such as pH, temperature and light intensity and type 
of metabolism like phototropic, heterotrophic and mixotropic 
growth [18]. Microalge produce biomass at a rate 50 times faster 
than growing terrestrial land plant [15]. The microalgae produce 
high lipid content about 1-85% lipid by dry weight biomass 
[2][21][24-25] Freshwater microalgae strains in the class of 
Chlorophyceae have been isolated, most which are having fast 
growth rate and higher lipid content [11][14][20]. Hence, 
microalgae’s high lipid content and growth rate would make to 
possible satisfy demand of liquid fuel. 
In this present study, the isolation and identification of 
microalgae species, medium and culture cultivation condition, 
algae growth study, transesterification reaction, the Infrared 
Spectroscopy and Gas Chromatography Mass Spectroscopy 
analysis of components of product. 
 

II. MATERIAL AND METHOD 
2.1 Isolation and Identification of Microalgae 
        Microalgae were collected by plankton net (20 µm pore 
size) from Nizarneshwar, Ahmednagar (Maharashtra), India. The 
microalgae sample were collected in clean plastic container from 
sampling location and labeled. The sample was immediately 
brought for chemical and algal studies. The water sample was 
observed on the spot in natural condition. Part of sample was 
preserved in 4% formalin solution and Lugol`s solution for detail 
study in laboratory The morphology of pure strains was regularly 
examined under an optical microscope and identified with the 
help of standard literature and monographs: Fritsch (1935), 
Smith (1950), Prescott (1951), Desikachachary (1959), Iyengar 
(1940), Sarode and Kamat (1984), Pal (1990), Philipose (1967). 
 
2.2 Culture media and culture condition 
        The Bold basal medium used for culture of Chlorococcum 
humicola was bold basal medium [13] that consist of (g/l) 
NaNO3 (0.75), K2HPO4. 3 H2O (0.075), K H2PO4 (0.175), 
CaCl2 .H2O (0.025), MgSO4.7H2O (0.075), NaCl (0.025), 
EDTA (0.0000045), FeCl3.6 H2O (0.000582), MnCl2.4 H2O 
(0.000246), ZnCl2.6 H2O (0.00003), CoCl2.6 H2O (0.000012), 
Na2Mo2 H2O (0.000024). Microalgae samples of about 5 ml 
were inoculated into 5-ml autoclaved BBM medium in 20-ml test 
tubes and cultured at room temperature (27 ˚C) for 2 wk with 
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cool white fluorescent light. The light intensity was 
approximately 40 µmol photons/m2 /s and the diurnal cycle was 
12 h dark/12 h light. The pre-cultured samples were streaked on 
BBM medium-enriched agar plates and cultured for another 1– 2 
wk with cool white fluorescent light using the same light 
intensity. The single colonies on agar were picked up and 
cultured in liquid BBM medium, and the streaking and 
inoculation procedure was repeated until pure cultures were 
obtained. The morphology of pure strains was regularly 
examined under an optical microscope. 
 
2.3 Biomass measurement and Lipid content 
        The growth curves of the Chlorococcum humicola strain in 
BBM media was study by measuring the OD of samples at 680 
nm using a UV–VIS spectrophotometer. The microalgae cells 
were harvested in the stationary phase by centrifugation at 5000 
rpm for 5 min and the cells were washed twice using distilled 
water. The cell pellets were dried at 60˚C for 2 days and placed 
in desiccators until constant weight. Dry weight of cells was 
obtained using an analytical balance. 
        The lipid content of microalgae was extracted by using the 
Bligh and Dyer method [1]. After cell drying, algal powder was 
mix with chloroform–methanol (1:2) solvent for 30 min. Algal 
solid was removed by centrifugation at 5000 rpm for 5 min. The 
residual solid and lipid separated by solvent extraction 
procedure. 
 
2.4 Biodiesel synthesis and fatty acid analysis 
        The base catalyzed transesterification reaction carried out 
for fatty aid alkyl ester synthesis. The reaction is carried in a 
round bottom flask. The fine microalgae dry powder mixed with 
methanol then potassium hydroxide in methanol added. The 
reaction mixture was continuously stirring. The reaction carried 
out at 60°C for 60 minutes. At room temperature, the algal 
remnant solid cake with glycerol content & mother liquor were 
separated by vacuum filtration. Solvent was separated by a rotary 
evaporator. The biodiesel phase was wash with distilled water to 
remove water soluble impurities and contaminants by giving 2-3 
time water wash to product with heating 85°C. It was preserved 
in airtight container and used for further analysis [4]. The fatty 
acid methyl esters were analyzed by standard method Infrared 
spectroscopy and gas chromatography mass spectroscopy.   
 

 
Figure 1: Transesterification of  microalgae lipid 

 

III. RESULT AND DISCUSSION 
1.1 Characterization of isolated strain 

        The isolated microalgae strain belonging in the division of 
Chlorophyta, class of Chlorophycae, family of Chlorococcaceae, 
order of Chlorococcales and genus of Chlorococcum.  

        Under the optical microscope, C. humicola (Figure.2) is 
unicellular with spherical cells from 8 to 20 µm in diameter. 
Cells form dark green colonies and irregular lumps with 
mucilaginous outer cover. 
 

 
 

Figure 2: Photo of Chlorococcum humicola 
 

1.2 Biomass growth and lipid yield 
        The growth cycle of C. humicola in BBM is shown in 
Figure 3. Cells in BBM medium 1day lag period and reached the 
exponential phase within 3-6 days. By approximately12-15 day 
cells reached the stationary phase, after 15 days optical density 
increases. Lipid content was reported as percentage of lipid to 
biomass dry weight.  Lipid content of C. humicola strain in BBM 
medium was found 43.86%. Lipid productivity is expressed as 
mass of lipid produced per unit volume of microalgal broth per 
day. The lipid yield in C. humicola was 0.029g/l/d achieved. 
 

 
 

Figure 3: Growth cycle of Chlorococcum humicola in BBM 
media 

 
3.3 Infrared Spectroscopy analysis 
        The infrared spectroscopy is standard method to study the 
functional group of product obtained. The IR Spectrum 
Chlorococcum humicola biodiesel shows in Figure 4. The 
vibrational stretching and bending frequency of biodiesel are 
shown in Table 1.  
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Figure 4: IR spectrum of  Chlorococcum humicola Biodiesel 

Table 1: FTIR band assignments for Chlorococcum humicola 
microalgae fatty acid methyl ester 

 
        The functional group bond absorption 2924.00 cm-1 
presence of hydrocarbon sp3 (C-H). The bond absorption 1745.66 

cm-1 presence of ester carbonyl (C=O) group and at 1459.96 cm-1 
absorption frequency shows the presence of methylene (CH2) 
group. The bond absorption 1164.49 - 1375.90 cm-1 show the 
presence of ester alkyl carbon oxygen (C-O) bond and methylene 
(CH2) groups in an open chain occurs at about 725.94 cm-1. 
 
3.4 Gas chromatography mass spectroscopy analysis 
        Gas Chromatography mass spectroscopy is method used to 
separate and identify the chemical component the biodiesel. It 
was found in (figure 5) that there are eight ester obtained in 
Chlorococcum humicola microalgae biodiesel as shown Table 2.   
 

 
Figure.5: The qualitative peaks of GC-MS of Chlorococcum 

humicola  microalgae Biodiesel 
 

 
Table.2: Chlorococcum humicola  Biodiesel Components with RT, Percentage, Name of the Compound (FAME) and 

Molecular Formula 
 

Sr. 
No. 

Retention 
Time 
(min.) 

% 
Area 

Name of the Compound(FAME) Molecular 
Formula 

1 12.930 8.55 Octanoic acid methyl ester C9H18O2 
2 16.617 8.00 Decanoic acid methyl ester C11H22O2 
3 19.948 33.93 Dodecanoic acid methyl ester C13H26O2 
4 22.808 20.58 Tetradecanoic acid methyl ester C15H30O2 
5 25.403 10.97 Hexadecanoic acid methyl ester C17H34O2 
6 27.443 3.30 9,12-Octadecadienoic acid (Z, Z) methyl ester C19H34O2 
7 27.518 8.02 9-Octadecenoic acid methyl ester C19H36O2 
8 27.774 4.98 Octadecanoic acid methyl ester C19H38O2 

 
        The Chromatogram shows several compounds at various 
retention period and base peak found 12.930, 16.617, 19.948, 
22.808, 25.403, 27.443, 27.518 and 27.774 is with reference to 
McLafferty rearrangement process base peak at m/z 74.05. The 
experimental test results and the ester were confirmed with MS 
library. The higher concentration of Dodecanoic acid methyl 
ester, Tetradecanoic acid methyl ester, Hexadecanoic acid methyl 
ester was obtained. The important peak was identified at m/z 
74.05 formed due to carbomethoxy ions and β ion expulsion 
[19]. A long chain of alkyl group was also found at m/z 74 to m/z 
143 helps in identifying the presence of fatty acid methyl ester in 
the biodiesel. The various esters with respect to their retention 
time are shown in the Table 2. 
 

IV. CONCLUSION 
        The fresh water microalgal strain of Chlorococcum 
humicola was isolated from Nizarneshwar, Ahmednagar 
(Maharashtra), India. The lipid production in C. humicola was 
0.029g/l/d achieved. Infrared spectroscopy show characteristic 
ester peak at 1745.66 cm-1. In Gas Chromatography mass 
spectroscopy analysis eight different types of fatty acid methyl 
ester obtained. C. humicola microalgae biodiesel is mixture of 
87.01% saturated fatty acid of methyl ester and 11.32% 
unsaturated fatty acid methyl ester. The saturated and unsaturated 
fatty acid methyl ester possesses high oxidative stability [2], 
hence Chlorococcum humicola species is applicable for biodiesel 
production. 

Band 
assignment 
(cm-1) 

Functional groups 

~ 2924.00 υ  as (sp3 C-H) Stretching of ester group 
~ 1745.66 υ (C=O) Stretching  of ester group 
~ 1459.96 δ  s  (CH2) bending of methylene group 
~ 1375.90 δ  s (CH3) bending of methyl group 
~ 1164.49 υ  (C-O) stretching of alkyl carbon and 

oxygen 
~ 725.94 δ  r  (CH2) bending of methylene group 
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Abstract- Biodiversity plays an important role in the sustenance 
of mankind. Loss of Bio-resources will lead to extinction of 
living beings. The health of natural environment depends upon 
continuing diversity, if one species is lost from the ecosystem, 
then all the other species of ecosystem are affected. our earth has 
already witnessed three mass extinctions in the past and another 
is on the way. This bio-resources which are not only key to our 
future food security but also our healthy living and sustenance. It 
has been estimated that there exists about 5-30 million species on 
our earth of these only 1.5 million species have been identified. 
These include 3 lakh species of green plants and fungi , 8 lakh 
species of insects, 40,000 species of vertebrates and 36,000 
species of micro-organisms. Distribution of bio-diversity is not 
uniform over the earth surface, some regions are rich in 
biodiversity, while other regions are poor in biodiversity. India 
has a rich and varied heritage of biodiversity encompassing a 
wide spectrum of habitats from tropical rain forest to alpine 
vegetables and from temperate forest to coastal wetlands. Loss of 
biodiversity in Daringbadi Hill Forest is  a burning problem. The 
causes are deforestation, climatic change, shifting cultivation , 
soil erosion, infiltration, encroachment, forestfire and grazing 
etc. The current rate of extinction demands conservation, 
strategies  of bio-diversity by using in situ and ex-situ method.  
 
Index Terms- Bio-resources, Species, Bio-diversity, Threat, 
Conservation and Management . 
 

I. INTRODUCTION 
ndia with a total geographical area of 329 million hectares is 
the second largest nation in Asia and seventh in the world. The 

great diversity of habitats owing to varied climates and altitudes 
endorsed India's rich and diverse flora. India is fortunately 
endowed with a wide range of agro-climatic conditions that 
support the growth of an equally diverse range of plant and 
animal species. But the loss of Biodiversity is a very serious 
problem of the country. Several species of the living organism 
are disappearing and biodiversity is more threatened now than at 
any time in the past. These currently are disappearing at an 
alarming rate, ranging between 0.8-2% per year (May and 
Stumpf, 2000; Sagar et al., 2003). Many tropical forests are 
under great antropogenic pressure and require management 
interventions to maintain the overall biodiversity, productivity 
and sustainability (Kumar et al. 2006).  
       Daringbadi is a hill station in Odisha state of Eastern India. 
It is widely known as Kashmir of Odisha situated at a height of 
915m above the sea label in Kandhamal district,  between 19034’ 

to 20026’N latitude and 83034’ to 84034’E longitude with an area 
of 7649Km2 . This area is enriched by thick rain forest with wild 
animals. 
       Tropical forests are the most complex of all the terrestrial 
ecosystems. They provide many good ecosystem services, such 
as prevention of soil erosion and preservation of habitats for 
plants and animals (Anbarashan and Parthasarathy, 2013). All 
though tropical forests occupy only 7% of the earth’s land 
surface. (Wilson, 1988), they harbors about two thirds of all 
biological populations (Hughes et al., 1997). 
Phytogeographically, these forests are characterized by a large 
biological diversity and enriched with economically important 
species (Hare et al., 1997). 
       It is generally believed that deforestation is the main cause 
behind the current crisis and along with this global climatic 
change, shifting cultivation, soil erosion., unchecked expansion 
of urban areas etc are the other main causes of this problem. The 
current rate of extinction demands immediate concerted efforts 
for conservation of biodiversity for future generations. 
Conservation of biodiversity could be accomplished using both 
in situ and ex situ methods.  
       The Eastern Ghats are endowed with an extensively rich 
variety of biological species, geological formations and different 
ethnic tribes. More than 2,600 plant species of angiosperms, 
gymnosperms and pteridophytes including 160 species of 
cultivated plants, are reported to occur in the Eastern Ghats 
region which includes 454 endemic species belonging to 243 
genera and 78 families. The topography and varied climate 
promoted luxurious growth of plants and diverse forests with a 
number of invaluable medicinal plant species (Rawat, 1997; 
Sahu et al., 2012a). This rich biodiversity is being utilized by the 
inhabitants of the region for medicine, food (wild edible), fodder, 
fuel, timber, making agricultural tools, religious and other 
purposes. As the Eastern Ghats constitute important catchments 
of the peninsula and natural resource, they are threatened due to 
anthropogenic disturbances , such as indiscriminate collection of 
fodder, fuel species, extraction of timber and minerals from the 
forests besides the shifting cultivation (Reddy et. Al., 2008)  
       The Eastern Ghats region is being exploited in an 
unregulated manner for its natural wealth. Conservation efforts 
including documentation of the available medicinal plant 
diversity and other floristic wealth is the need of the hour. In this 
regard National Bureau of Plant Genetic Resources, Indian 
Council of Agricultural Research, Govt. of India has initiated 
efforts in the form of collection, conservation and documentation 
of agro biodiversity, including medicinal plant wealth of Eastern 
Ghats.  
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II. MATERIALS AND METHODS 
       After several visit was undertaken to the different sites 
during the year 2005 to onwards and biodiversity of Daringibadi 
Hill Forest  was noted various information and data were 
collected during interaction with local inhabitants as well as the 
Forest Range Development Authority. 
 

III. RESULTS AND DISCUSSIONS 
Geography and climate:  
       The Eastern Ghats one of the major hill ranges of India and 
these hill ranges form an assembly of discontinuous ranges, hills, 
plateaus and narrow basin and spread an area of 75,000 km2. The 
Eastern Ghats cover parts of Orissa, Andhra Pradesh, Tamil 
Nadu and smaller area of Chattisgarh, Maharashtra and 
Kamataka states. The Mahanadi basin marks the north boundary 
while southern boundary lies in the Nilgiri hills. In the west lie 
the tips of Bastar, Telengaria and Karnataka plateaus and Tamil 
Nadu uplands. The Coastal belt forms the boundary in the east.  
According to the latitude, the Eastern Ghats fall in the tropical 
climatic zone. Humid climate prevails in the higher altitudes 
while semi-arid climate is experienced at the foothills in majority 
region of the Eastern ghats. Hence, the hill peaks of Eastern Ghat 
and its foothill experience a contrasting climate.  
       Air temperature in January ranges between 200 and 250C 
and shoots upto 410 C during hot summer months and goes down 
to 2°C during winter months. South-west and north-east 
monsoons contribute rain to the Eastern Ghats and the average 
annual rainfall ranges from 120’ to 150' mm in the northern 
region and 60' to 100' mm in the central and southern parts 
indicating sub-humid and semi-arid climates respectively. Heavy 
rains with cyclonic storms characterize the coastal plains. The 
humidity usually ranges from 65-75%.  
Ethnic diversity:  
       The Eastern Ghats region is inhabited by nearly 54 tribal 
communities, which constitute nearly 30% of total population. 
Most of the tribal inhabitants are small and marginal farmers and 
are engaged in lash and burn, and shifting cultivation which is 
not at all productive or sustainable because of the short cycle. 
The tribal living in the Eastern Ghats depend monthly on various 
forest product but their careless collection resulted in much 
damage to the forest wealth, particularly rare and endangered 
medicinal plant species. Many tribal communities are practicing 
their local health on traditional methods using medicinal herbs to 
cure various ailments.  
Medicinal and aromatic plants  
       Out of an estimated and 7,500 plant of medicinal value 
reported in India, about 1,800 species are known to occur in the 
region. At least 50 dye yielding and 40 aromatic plant species are 
also known to occur in the region. In medicinal and aromatic 
plants rich variability occurs and some species are endemic/occur 
in greater population in this part of the country. Plants such as 
Bixa oreliana,. Mallotus  philippensis are some of the dye 
yielding plants and Artemisia vulgaris, Cymbopgon citrates, 
Ocimum basilicum, Vetiveria zizaniodies etc., are other aromatic 
plants that occur in this region. Threat status of some of the 
important medicinal plant specie occurring in the Eastern Ghats 
region is Acorus calamus, Aegle marmelos, Costus speciosus, 

Gloriosa superba, Gymnema sylvelstre, Mucuna pruriens, 
Plumbago indica, Rauvolfia serpentine. Piper nigrum. 
Terminallia pallida, Sterno tubero sa .  
Agro-biodiversity:  
       The tanning community in the Eastern Ghats constitutes only 
the tribal population initially. Their contribution  in the 
domestication and enrichment of the genetic variability is 
immense. They selected plants of their interest through trial and 
error. Permutations and combinations of culinary processes were 
perfected over a period of time. Such variability has become 
indispensable in the present crop improvement programmes 
being carried out now. The diversity of plants under cultivation 
includes an array of crops belonging to cereals, millets, pulses, 
tubers. Fruits, vegetables and spices. Eastern Ghats farming 
communities including tribes, significantly contributed to the 
development of several landraces / primitive cultivars / folk 
varieties. These landraces represent food preferences, cultural 
heritage and local health traditions. Enumeration and registration 
of landraces is an important activity in the light of global 
developments related to rights, conservation and utilization of 
plant genetic resources. Further landraces and germplasm 
collected from farming communities are essential building blocks 
for developing modern high yielding varieties. National Bureau 
of Plant Genetic Resources (NBPGR) is the nodal organization 
for the ex-situ collection, conservation and utilization of 
agrobiodiversity .  
       Significant ethnic diversity is reported in rice (Oryza sativa), 
sorghum (Sorghum vulgare), pearl millet (Pennisetum 
typhoides), finger millet (Eleusine coracana). Italian millet, 
proso millet, little millet, kodo millet and barnyard millet from 
Eastern Ghats. Tremendous diversity in both the cultivated and 
wild Oryza species occur in Koraput (Orissa) which could be the 
place of origin and domestication for the Asian rice. Important 
known landrace of crop from the Eastern Ghats are recorded.  
Wild relatives of crop plants  
       The wild relatives of crop plants and related species are 
gaining significance in crop improvement and evolutionary 
studies. Atleast, 91 wild related species of crop plants are 
reported in the region. They occur as members of disturbed, bio-
edaphic communities within the major vegetation types 
throughout the Eastern Ghats. Many wild species are distributed 
in this region which are the sources of genes for different biotic / 
abiotic stresses.  
Landraces  
       Landraces evolve over thousands of years in ecosystems 
designed/ modified through a selection pressure operated by the 
native communities. Invasion of culture and advancements in 
agriculture as a motive for development of tribal group interfered 
with the natural evolutionary process of landrace development In 
view of the importance of the landraces, global awareness on 
biodiversity, environment and plant variety rights on commercial 
exploitation it has become necessary to identify natural 
ecosystems, hotspots and heritage site etc. of agro-biodiversity 
for effective conservation and utilization. The issues involved in 
the process have social, economic, legal and scientific 
dimensions. Culture, traditions, food preferences, life style and 
habitats, available income options, influence of leadership and 
connectivity (transport and information technology) etc. 
pertaining to tribal communities, naturally occurring populations 
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of plant species and their wild relatives, associated organisms 
including microbes and pollinators need to be taken into 
consideration while identifying agro-biodiversity hotspots. 
Selection criteria might vary in different ecosystems and in 
different crops, which primarily depends upon the breeding 
system, involved.  
Biodiversity Act - 2002:  
       The National legislation - The Biodiversity Act - 2002 pased 
in Parliament during December-2002 is being implemented by 
the National Biodiversity Authority (NBA) which primarily deals 
with all matters relating to requests for access by foreign 
individuals, Institutions  or Companies and all matters relating to 
transfer of results of research to any foreigner and approval of 
IPR related Bio-resources. The State Biodiversity Board (SBB) 
deals with all matters relating to access by Indians for 
commercial purposes. The Biodiversity Management Committee 
(BMC) are set up by the state Biodiversity Boards at local level 
in every Panchayat in their respective areas for conservation, 
sustainable use, documentation of biodiversity and creating 
awareness among the local people on the importance of 
conservation and sustainable use of Biodiversity. The primary 
objectives of the Biological Diversity Act is i) Conservation ii) 
Sustainable use iii) Fair and equitable sharing of benefits arising 
out of the use of these genetic resources and associated 
traditional knowledge to the country and the people.  
 

IV. THREAT TO BIO-RESOURCES 
       It is indubitable that biodiversity is decreasing world wide 
due to human interventions. It is difficult to quantify this trend 
simply by making lists of species that have become extinct. In 
highly populous countries like India-there has been considerable 
stress on species as well as ecosystem, many critical ecosystem 
such as forests and wetlands are fast disappearing and losing its 
ecological services values due to degradation. The major threat to 
biodiversity in the country are habitat fragmentation and 
degradation, pollution, over-exploitation, poaching, climatic 
change, soil erosion, etc.  
 

V. MEASURES TO BE TAKEN FOR IN SITU 
CONSERVATION 

.   Preservation of endangered species through strict 
protection against poaching of both vegetation as well as animal 
resources. 
.       Conservation of wildlife is currently given importance 
whereas conservation of plant species have not been given 
adequate attention particularly those which have potential 
importance and scientific value. Hence, there is a need to change 
our attitude. 
.       Restoration of threatened species in their habitat, which 
currently occur in open sites. 
.       Rehabilitation strategy for rare, threatened, endangered 
plant and animal species. 
       Incentives to grow domestically economic important 
biota for development of drug industry and for use of wasteland. 
       Immediate step needs to be taken to prepare a 
comprehensive biological inventory. 

 Ecological restoration of degraded micro and macro-
habitat. 
 Identification of critical index species and their sensitive 
parameters. 
       Quantitative assessment of conservation status of the 
species. 
       Successional status of the key species in different 
ecosystems. 
.       The possible climatic change and its impact on 
biodiversity. 
 

VI. MEASURES TO BE TAKEN FOR EX  SITU 
CONSERVATION 

 Establishment of genetic enhancement center for 
producing good quality seeds. 
. Enhancement of existing zoological park and botanical 
garden network. 
 Installation of seed gene bank, tissue culture gene bank, 
pollen and spore bank. 
. Initiation of captive breeding in zoological garden and 
use of both in vitro and in vivo conservation methods. 
 

VII. CONCLUSION  
       The Eastern Ghat tropical forests is a critical repository of 
India's biodiversity and are threatened due to wide spread of 
habitat destruction.  Plant diversity inventories  in tropical forests 
have mostly been concentrated on tree species than other life-
forms, because tree species diversity is an important aspect of 
forest ecosystem diversity and also fundamental for total tropical 
forest biodiversity. The present study clearly established the fact 
that the tree diversity in tropical forests of Eastern Ghats   varied 
greatly from location to location, mainly due to variation in 
biogeography and habitat disturbance. Most of the species 
present in these communities are used for fuel, fodder, making 
agricultural tools, house building and miscellaneous purposes. 
During the surveys, it has been observed that huge-pressure on 
species along with heavy grazing is responsible for habitat 
degradation, poor regeneration and population depletion of the 
tree species.  
       The need for critical diversity in crop improvement like the 
novel traits in terms of sources for resistance or qualitative / 
quantitative traits lacking in the present accessions, which are 
well adapted in an ecosystem. It also include material which may 
get generated through natural hybridization / introgression 
through in-situ conservation and also development of precious 
material by purification / crossing without using alien parents 
viz., Identification of traits vs crops.  
       The Eastern Ghats is an important area in India and the rich 
diversity. Conservation of these biodiversity and sustainable use 
and protecting the environment is the need of the hour.  
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Abstract- Panchagavya ghrita [PGG] is one of the medicated 
ghee formulations, contains five cow products; cow ghee, cow 
milk, cow urine, cow dung juice and cow curd. PGG was 
prepared as per established SOP and compared with standard 
values. Nootropic activity of Panchagavya Ghrita (PGG) was 
studied using Diazepam induced amnesia in mice and Morris 
Water Maze test in rat model. PGG also reversed successfully the 
amnesia induced by Diazepam (1mg/kg, i.p.). PGG was 
administered in three dose levels of PGG as X/2 (2.5gm/kg), X 
(5gm/kg) and 2X (10gm/kg) in mice and X/2 (1.75gm/kg), X 
(3.5gm/kg) and 2X (7.0gm/kg) in rats. 
       In EPM test significant effect of 5gm/kg dose of PGG was 
determined and Piracetam and PGG at 3.5gm/kg drugs have 
significant memory enhancement action in MWM test. 
 
Index Terms- Panchagavya ghrita, Elevated plus maze, Morris 
water maze, Nootropic 
 

I. INTRODUCTION 
HO reported that worldwide 121 million people and 18 
million people are suffering from Depression1 and 

Alzheimer disease respectively. It is estimated that the number 
may increase three folds by 2050. Change in life style, peer 
pressures, stress and ageing are the trigger factors facilitate to 
alter human cognition. This may leads to develop cognitive 
disabilities viz Dementia, Depression and Alzheimer diseases. 
Thus it’s a need to prevent the increase percentage of cognitive 
disorders with certain therapies and medicaments. Conventional 
therapy permits Nootropic drugs to manage these manifestations 
and to improve human cognitive abilities. Traditional ayurved 
system provides a group of herbal products named as Medhya 
Rasayanas to treat cognitive disabilities. Various herbal dosage 
forms such as Swaras, kalka, Choorna, Taila, Ghrita and Asav-
aristha have been prescribed. Amongst them medicated ghee is 
the leading dosage form administered to treat different CNS 
disorders. Panchagavya ghrita [PGG] is one of the medicated 
ghee formulations, contains five cow products; cow ghee, cow 
milk, cow urine, cow dung juice and cow curd. Literature 
revealed that cow ghee, cow milk and cow urine possesses 
intellect and memory enhancing, rejuvenating and aphrodisiac 
activities2, 3, 4, Cow dung juice has antibacterial5 and cow curd 
has aphrodisiac6 activity. Similarly various researches are 
reported on single cow products for their effects on CNS. Thus 
combination of these products may show cumulative desired 
effect of PGG on cognition i.e. improvement of learning and 
memory. Previously PGG has been assessed for anticonvulsant7, 

hepatoprotective8 and antiepileptic activities9; however no work 
has been carried out on assessment of nootropic activity of PGG. 
Therefore the present study is planned to assess nootropic 
activity of PGG using Elevated plus maze and Morris water maze 
animal models. 
 
AIM: 
       Assessment of Nootropic activity of Panchagavya Ghrita in 
animal models 
 
OBJECTIVES: 

• To manufacture Panchagavya ghrita by following SOP 
• To analyze Panchagavya ghrita in laboratory with 

standard parameters. 
• To determine Nootropic activity of PGG by using 

Elevated plus maze and Morris water maze animal 
experimental models. 

 

II. MATERIAL AND METHODOLOGY 
Study was designed at two levels. 
A) Pharmaceutical study 
B) Experimental study 
A] PHARMACEUTICAL STUDY:  
 
MATERIALS10: 

       Each cow product i.e. Fresh Cow dung juice, Cow urine, 
Cow ghee, Cow milk and curd was taken 500 ml in quantity.  
 
INSTRUMENTS:  
       Utensils, gas stove, muslin cloth, measuring cylinder, digital 
balance etc.  
 
METHODOLOGY 
SELECTION OF COW PRODUCTS: 
       Five cow products were collected from authentic source 
(Wai, dist Satara), where cows are of brown colored and of Deshi 
breed, they are provided with organic natural food and cradled in 
natural environment. 
 
ANALYSIS OF ALL COW PRODUCTS OF PGG:   
       Organoleptic tests and analysis of all five cow products were 
done before preparation of Panchagavya ghrita with API 
parameters in the departmental laboratory and NAFARI 
laboratory. Values were matched with established standard 
values9. 
 

W 
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PREPARATION OF PGG:  
Panchagavya ghrita was prepared as per follows 
 
(I) PRE STEP11 -: 

       1] PREPARATION OF COW DUNG JUICE: Fresh cow 
dung (750gm) was mixed with equal quantity of water (750ml) 
and homogeneous solution was prepared. It was then filtered 
through four fold muslin cloth to get clear liquid 600ml cow 
dung juice was obtained.  
       2] FILTRATION OF COW URINE: Fresh cow urine was 
filtered through muslin cloth to remove physical impurities. It 
was brown coloured clear liquid. The weight of cow urine was 
500ml.  
       3] BOILING OF COW MILK: 500ml Cow milk was 
boiled and used without separating the cream and kept aside for 
cooling. 
       4] HEATING OF COW GHEE: 500ml Cow ghee was 
taken in frying pan and heated on low flame till fumes arise. 
Then it was allowed for cooling.  

 
(II) MAIN PROCESS9 -: 
       1] MIXING OF INGREDIENTS: Cow milk 500ml, cow 
dung juice 500ml, cow urine 500ml and cow curd was added in 
cow ghee and mixed thoroughly to form a homogeneous mixture.  
       2] BOILING: Whole mixture was boiled on low flame and 
stirred continuously. In process testing of the formulation was 
done wherein remnant could be easily rolled to form a wick 
which was not sticky. The foam on the supernatant part of the 
formulation was disappeared totally. When formulation was 
subjected to fire, no any crackling noise was observed which 
indicates total evaporation of water content from the 
formulation12. As the formulation fulfilled all the testing criteria, 
heat was cut off and formulation was set for cooling.  
       3] FILTRATION: The formulation was filtered through 
muslin cloth.  
The final yield of the formulation was 90% [910 ml].  
       4] STORAGE: The formulation was packed in air tight 
glass container to protect from light and moisture.  

 
ANALYSIS OF PGG: 
TABLE: ANALYSIS OF PGG    

 
 
       Panchagavya ghrita was analyzed with organoleptic and 
physicochemical tests. It is resulted that obtained values were 
matched with established standard values. 
B] EXPERIMENTAL STUDY: 
       The experimental protocol was approved by the Institutional 
Animal Ethical committee of BVDU medical college, Pune. 
Proposal no. was 1/2013, approval date was 18-feb-2013 and 
reference was bharati vidyapeeth medical college/1558/2012-13. 
The study was conducted at CPCSEA approved Central Animal 
House, Bharati Vidyapeeth University. Standard housing 
conditions were maintained throughout the study, Rodent pellet 
Diet & Water filtered through aqua guard ad libitum was 
provided. Animals were marked by using picric acid on different 
parts like Head, back, tail and so on. Present study was planned 
to assess Nootropic activity using two experimental models. 
 

1. DIAZEPAM INDUCED AMNESIA IN MICE 
2. MORRIS WATER MAZE TEST 

 
       ANIMALS:  Either sex Swiss albino mice 18gm to 30gm 
and Wistar rats 160 gm to 200 gm were used in the present study. 
       DRUGS: Cow ghee, PGG and standard drug [Piracetam 
syrup (Nootropil, UCB India pvt. ltd.)] were used in the study. 
Induction drug used was Diazepam injection (Campose, 
Ranbaxy, India). 
 

       STUDY DESIGN: Swiss albino mice and Wistar rats were 
randomly distributed into 6 groups each containing 6 animals. 
Group I served as plain control and received only distilled water, 
Group II was treated with standard drug [Piracetam], Group III 
was treated with cow ghee and group IV, V and VI groups of 
PGG was divided into PGG X/2, PGG X and PGG 2X 
respectively. 
 
       DRUG DOSE CALCULATION OF PGG: In ayurvedic 
science the recommended drug dose for medicated and cow ghee 
is 40 gm in human being13.  
       Thus in Diazepam induced amnesia model, dose was 
extrapolated14 for mice and treated as X dose. The study was 
carried on three dose level of PGG as X/2 (2.5gm/kg), PGG X 
(5gm/kg) and PGG 2X (10gm/kg). Similarly Cow ghee as 
vehicle control was administered in X dose (5gm/kg) to animals 
and induction drug diazepam was used in 1mg/kg by i.p. 
Similarly positive control group was treated with standard 
Piracetam drug with 7.8mg/kg dose. 
       In Morris water maze model drug doses were 
extrapolated14 for Wistar rats. The study was carried with cow 
ghee (3.5gm/kg) and with three drug doses of PGG as X/2 
(1.75gm/kg), PGG X (3.5gm/kg) and PGG 2X (7.0gm/kg). 
Group II was treated with standard Piracetam drug [270mg/kg]. 
 
 
 

Parameter Observation 
Sound No sound after putting on 

fire 
Touch Oily 
Color Reddish brown 
Taste Sour 
Odour Specific odour of PGG 

Parameter Standard value Prepared value 
Ph 5 5 
Specific gravity 0.9057 0.91 
Moisture 0.15% 0.13% 
Free fatty acid 0.62% 0.60% 
Refractive index 42.1 42.2 
Saponification value 291.72 290.80 
Acid value 2.300 2.298 
Wt/ml 0.9gm 0.9gm 
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METHODOLOGY 
       MODEL I] DIAZEPAM INDUCED AMNESIA IN 
MICE USING ELEVATED PLUS MAZE15, 16  
       Elevated plus-maze apparatus consists of two open arms 
(16× 5 cm) and two covered arms (16× 5×12 cm). The arms 
extended from a central platform (5× 5cm) and the maze was 
elevated to a height of 25 cm from the floor. 
       On 0 day screening of all animals was done (animals that 
enter in one of the closed arms with all its four legs in 90 sec., 
were included in the study). Grouping of animals was done on 
same day. After grouping next day onwards, all animals from 

each group were treated with respective drugs for 21days. On 
21stday, after 45 min of administration of the last dose, diazepam 
(i.p.) was induced to all animals. Transfer latency (TL) of each 
animal was recorded after 45 mins of administration of 
diazepam. Further TL was recorded after 24 hrs on 22nd day. 
       ASSESSMENT PARAMETER: Transfer Latency (TL) - 
The time taken by mouse to reach into any one of the closed 
arms with all its four legs. 
       STATISTICAL ANALYSIS: The data was analyzed using 
ANOVA followed by Dunnet test. 
 

 
GRAPH I: THE EFFECT OF PGG ON COGNITION ON 21ST AND 22ND DAY. 

 

 
* Indicates plain control group compared with other groups. 
 
$ Indicates Goghrita control group compared with other groups. 
 
        RESULTS: Piracetam, Cow ghee and PGG three doses 
(2.5gm, 5gm and 10gm/kg) groups showed significant (p<0.001) 
decrease in TL on 21st day and 22nd day, when compared with 
plain control group. Animals treated with Piracetam and PGG 
(5gm/kg) showed significant (p<0.001) decrease in TL on 21st 

day and 22ndday when compared with cow ghee. While PGG 
(2.5gm/kg) and (10gm/kg) groups didn’t show significant 
decrease in TL when compared with cow ghee. As per expected 
result diazepam treated animals showed increase in TL in plain 
control group on 21st day.  
 
MODEL II] MORRIS WATER MAZE TEST17: 
        This model is widely used to study spatial learning and 
memory. It consists of circular water tank, 6 feet diameter and 3 
feet in depth which is filled with opaque water at 260C to 280 C 
temperatures. Platform is circular in shape with 20 cm in 

diameter and 1.5 feet in height which was fixed in water tank at 
one of the quadrant. 
        Four consecutive learning trials were given to all animals 
from three different quadrants with platform on 1st, 2nd and 3rd 
day. On 4th day screening was done without platform using probe 
test (animals that found the platform in 60 sec., were included in 
the study). Grouping was done on same day. On the same day 
animals from each group were treated with respective drugs for 
21days. On 22nd day assessment of memory was done of each 
group in similar way. 
        ASSESSMENT PARAMETER: Escape transfer latency 
(ETL) - The time taken by rat to reach the platform site for the 
first time in 60 sec. 
        STATISTICAL ANALYSIS: The data was analyzed with 
Anova followed by Dunnet test. 
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GRAPH II:  ASSESSMENT OF MEMORY ON 22ND DAY. 
 

 
* Indicates plain control group compare with other groups. 
 
$ Indicates Goghrita control group compare with other groups. 
 

III. RESULTS 
        The data was analyzed through Anova followed by Dunnet 
test it is resulted that Piracetam, cow ghee and three doses of 
PGG (1.75gm, 3.5gm and 7.0gm/kg) groups showed significant 
(p<0.001) decrease in ETL on 22nd day, compared with plain 
control group. Piracetam and PGG (3.5gm/kg) groups showed 
significant (p<0.001) decrease in ETL on 22nd day compared to 
Cow ghee. While PGG (1.75gm/kg) and (7.0gm/kg) groups 
didn’t show significant decrease in ETL compared to cow ghee. 
 

IV. DISCUSSION 
        PGG is a medicated ghee formulation prepared from the 
authentic cow products.  
        Pharmaceutical study revealed that organoleptic tests and 
physico-chemical constants of cow products and PGG were alike 
with the standard established values inferred that PGG was 
formulated with standard established method and manufacturing 
process is validated. 
        In EPM test; amnesia was induced with diazepam 
(benzodiazepine). The short-term use of benzodiazepines affects 
multiple areas of cognition and the pharmacological action of 
diazepam enhances the effect of the neurotransmitter GABA by 
binding to the benzodiazepine site on the GABA receptor leading 
to develop amnesia and depression. In present study, plain 
control group showed increase in TL indicates development of 
amnesia as expected. While PGG treated groups showed 
decrease in TL compared to plain negative control (p≤0.001) 
indicating inhibition of the action of Diazepam. Significant 
decrease in TL was confirmed in Piracetam drug group (p≤0.001) 
while significant activity of PGG at 5gm/kg dose (p≤0.001) was 

also determined compared to cow ghee. PGG at lower dose 
(2.5gm/kg) and higher dose (10gm/kg) didn’t show significant 
decrease in TL compared to cow ghee. Thus attenuation of 
amnesia produced by induction of diazepam is resulted in 
standard (Piracetam) and (5gm/kg) groups. This indicates that 
both drugs are having learning and memory enhancing activity. 
In MWM test acquisition trials were given to animals with 
platform and then retention of memory was tested without 
platform after 21 days of treatment. In this study retention of 
memory was seen in Piracetam and PGG at 3.5gm/kg groups 
wherein decrease in ETL was resulted than plain and cow ghee 
control groups. PGG at lower dose (1.35gm/kg) and higher dose 
(7.0gm/kg) didn’t show decrease in ETL compared with cow 
ghee group ((p≤0.001). Animals treated with Piracetam and PGG 
(3.5gm/kg) dose were able to locate the platform site indicating 
increase in spatial memory after 21 days of treatment. 
        In earlier researches (Vernon M.W., 2014(12) etal) 
Piracetam may act through cholinergic neurotransmission. In the 
study PGG and Piracetam drugs showed comparable memory 
enhancement activity in MWM test thus it can be depicted that 
PGG formulation might be acting through cholinergic 
neurotransmission. 
 

V. CONCLUSION 
        It is concluded that Nootropic activity of PGG at (5gm/kg 
and 3.5gm/kg) is determined in Diazepam induced amnesia and 
Morris water maze models respectively. With these results, it is 
interpreted that PGG might be helpful to treat cognitive 
disabilities such as amnesia, dementia etc and can be used as an 
adjuvant drug. 
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Abstract: The mega hydropower project of (1000MW) Tehri dam has affected 125 villages directly or indirectly located in its 
vicinity. The 42 sq. kms reservoir resulting from 260 meters high dam formed in 2006 have caused severe environment and social 
impacts. 37 villages completely and 88 villages partially have faced problems of submergence, displacement, rehabilitation, 
livelihood. Since agriculture is the main stay of the surrounding villages, it has been severely affected due to submergence of fertile 
agricultural land (called Talon locally), reoccurring landslides, water availability problems etc. All the five blocks located in the rim of 
the dam’s lake have witnessed the tumult in the socio- economic dynamics. This paper tries to contemplate the impact of Tehri dam on 
agriculture and livelihood patterns in adjoining villages of Pratapnagar block located on the southern and south western slopes facing 
dam. The most severely affected 10 villages from Pratapnagar block located within 1.5 kms distance from the reservoir have been 
taken up to study the changes in agricultural patterns and livelihood practices. The total land area before the dam construction of these 
villages was 3695.94 acres which was reduced to 3336.82 acres in 2008. 188.92 acres of land area has also been exposed to constant 
landslides. It was observed that agricultural land area was reduced to 2072.76 acres in 2008 from2503.46acres in 2000. Besides this, 
changes in economic conditions, traditional livelihood practices were also observed due to disruption in transportation and road 
network systems. The study includes extensive field survey to selected villages, forest area, agricultural lands, water bodies, landslide 
sites. Collection of qualitative and quantitative data was done through semi structured questionnaire, focus Group discussion with the 
farmers, PRA activities with the locals, local government agencies, THDC’s records coupled with literature appraisal at local and 
regional scale. Statistical and cartographical techniques have been used to analyze the acquired data. The Study indicates that the 
existing land use patterns have increased the vulnerabilities of the local people. It also attempts to develop user oriented resource 
management framework for alternative agricultural practices and better adaptation strategies for the region. 

Key words: Agricultural practices, Land use change, Participatory resource management, Rural livelihood, Tehri Dam, 

 

I.     INTRODUCTION 

Tehri dam is one of the most magnificent structural marvels of 21st century. It is the 4th largest earth and rock filled dam in the world 
and biggest in India, located at the confluence of Bhagirathi and Bhilangina rivers, in Tehri district of Uttarakhand. The genesis of 
Tehri dam projects dates back to 1969 when it was prepared and submitted to Govt. of India and originally approved in June, 1972, 
but till the year 1977-78 the pace of the construction of the project could not pick up due to paucity of funds. Subsequently, without 
increasing the height of the Dam as earlier proposed, the installed capacity was revised from 600MW to 1000 MW in 
1983.Consequently,In July 1988, the Tehri Hydro Development Corporation (THDC) was set up as a joint venture of the Government 
of India and Government of U.P. for executing the Tehri Hydro Power Complex project (2400MW) in 2 stages, stage one  including 
Tehri Dam & Hydro Power Plant (1000 MW),Tehri Pumped Storage Plant (1000 MW) and the later  including Koteshwar Hydro 
Electric Project (400 MW). 
                          Government of India, in March, 1994 approved implementation of Stage-I i.e.Tehri Dam and Hydro Electric Project 
(1000 MW).It was subsequently completed in 2006 forming 42 sq. km. of storage lake and started electricity production in 2008. But 
that is not all , it is also one of the most controversial dam sites in the world. It epitomizes decade’s long struggle between 
environment conservation and economic demands, where finally the former was compromised to achieve the later. As a result though 
the electricity needs of northern India were eased nearly 1lakh people across 125 villages in the vicinity of the reservoir were 
displaced, migrated and rehabilitated. Hectares of good agricultural land, forest area was drowned causing serious environmental 
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impacts and livelihood challenges for the local people who were left to make peace with their unknown fate. There were agitations, 
mass protests, struggle which led to enormous time and cost overruns, so much so that the dam which was originally approved in 1972 
could only be completed in 2006.But the loss transcends beyond finances: the loss of 100 years of socio-cultural history and heritage 
of old Tehri town which was submerged in 2008 is irrevocable. The town’s demise came as a result of the 261-meter-tall Tehri 
Hydroelectric Dam which was built to ease water and electricity problems for Northern India ( Tripathi 2005). 
                          With thousands of people left stranded, forest and agricultural lands gone, livelihoods compromised, it flares a very 
important question i.e. what is the limit to which we can compromise anything and everything to attain certain economic gains? 
Further the main cause of concern over the years, are88 villages which were partially affected and have not been compensated 
adequately, (their major agricultural lands and forest area vastly submerged).Today the biggest challenge for the native villagers is to 
adapt themselves for better livelihoods in given conditions of social isolation, unemployment, meagre compensations and social 
insecurities. Therefore, this dam is beset by a paradox: it attempts to bring modernization and development to the far reaches of the 
territory, while creating displacement conflicts which can change a relatively few people’s lives for the potential benefit of millions of 
others. 

 
I. STUDY AREA 

 

The site of Tehri dam is located in the Tehri Garhwal district of Uttarakhand. The study area includes 10 villages located in close 
proximity of dam’s reservoir. These villages are located between 30°41" to 30° 48" latitude and78°42"to 78°48" longitudes on the 
southern and south western slopes facing the dam. The study area is part of Pratap Nagar block, one of the five blocks surrounding the 
reservoir. The selected villages are located within 1.5 kms of distance from the reservoir .These villages have faced problems of 
submergence, and inundation of fertile agricultural lands, community forests, road networks etc. Most of the villages were directly 
dependent on subsistence type of agriculture and have suffered severe livelihood challenges post dam construction. Since these 
villages were not completely drowned therefore they were deprived of essential compensation, rehabilitation etc. Further over the 
years it has been realized that the area has become an isolated zone in terms of social, infrastructural and economic aspects resulting in 
degradation of natural resources which has made people more vulnerable to existing conditions. 
 

 
Figure 1: LOCATION MAP OF THE STUDY AREA 

II. SCOPE 
This paper tries to contemplate the socio economic problems existing in the vicinity of the dam, by analyzing the socio economic 
dynamics of the selected 10 villages in Pratapnagar block (one of the five blocks of the rim area). It intends to highlight the impact of 
Tehri dam on agriculture and livelihood patterns in adjoining villages of Pratapnagar Block located within 1.5 kms from the reservoir. 
The study also analyses the present adaptation practices for sustaining livelihood in these villages for reiterating the need, scope and 
management of future socio economic developments in the whole area. 

III. MATERIAL AND METHOD 
 

INDIA 
UTTARAKHAND 

TEHRI DAM 
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The study includes extensive field survey of selected villages, forest area, agricultural lands, water bodies, landslide sites. The given 
10 villages were chosen on the basis of stratified random sampling. Further, purposive sampling has been used to identify households 
and includes a sample size of 20 households ( i.e. 2 from each of the selected 10 villages).Twenty(20) respondents were randomly 
chosen for semi structured questionnaire (again 2 from each village). Also focus Group discussion with the farmers, PRA activities 
with the locals, local government agencies were conducted for personal observations. Secondary data includes population data from 
census 2001 & 2011, THDC’s records, and literature appraisal at local and regional scale. Base map and other thematic maps have 
been prepared with reference to toposheet 53 J/7, Remote Sensing Land sat, LISS III & LISS IV data using ARC-gis 9.3 software. 
Statistical and cartographical techniques have been used to analyze the acquired data and for the simplified presentation of results. 

 
IV. RESULT AND DISCUSSION 

 

In general, it was observed that the selected villages were having suitable natural resource base in the past and self sustained livelihood. 
These villages were self dependent on their self produced crops which were sufficient for their local demands and livelihood. It was 
mainly observed during the study that after the dam completion regions main economic activity agriculture was most adversely affected 
due to issues of submergence, seasonal inundations, degradation, lack of water availability and reoccurring landslides. Prior to dam 
construction, the agricultural terraces were located towards the river margins, were fertile, and well drained (locally called as Talaon or 
sera). Crop intensity and production was enough to support village economies efficiently producing surplus for the whole year. Other 
subsidiary activities like animal husbandry, fishing, transportation of local goods etc have also been affected due to disruption of 
transport networks. Villagers are forced to practice agriculture in upper regions of the valley with low quality soil which does not 
produce efficiently for the whole year. Therefore the villages which were self sustained at one point of time have become more 
dependent on the government owned Public distribution shops, and employment schemes for their survival. 
Land use land cover change: 
 

It was observed that the total geographical area of the selected villages was 3695.94  acres which was reduced to3336.82  acres post 
dam construction, highlighting the fact that nearly 360  acres of land is either lost to submergence or inundation.Nearly,2503.46acres 
or 68% of fertile ‘Talon’ agricultural land area was considerably reduced to 2072.46 acres or 62%.Kangsali,Raulakot are the most 
affected village, which lost nearly 219 and 114 acres of fertile lands respectively followed by Motna (53 acres), Nakot (45 acres).It 
was also observed that although the total waste land area significantly reduced to 628 from 700 acres (submerged) but there has been 
addition of 122 acres of landslides tracts with regional and seasonal variations. 
 

 

 

 

 

 

 

 

 
 
 
The incidences of landslides in the area have increased both in intensity and frequency degrading the natural resources of the region  
mainly natural aquifers, small water streams/channels etc. The main reason is attribute to weak geological profile of the region and 
fluctuating hydrostatic pressure of the reservoir. Identifying the broad 7 land use categories in the region comparative land use land 
cover map for the year 2000 and 2010 has been prepared(shown below)which clearly depicts the inundation of fertile agricultural and 
forest lands in the later. Expansion of the reservoir and addition of the land sliding area is also clearly evident. 
 
 
 
 

 

Figure 2 :Comparative landuse pattern in the selected villages( 2005&2014) 
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Raulakot (66.92 acres), Kangsali (66.46 acres) and Motna (29.84 acre) have become most vulnerable to Landslides. Out of the 
selected villages, 4 villages namely Kangsali, Motna, Nakot, and Raulakot have completely altered their land use patterns ever since 
the dam came into existence.Further, 46 acres of rich forest tracts was also lost reducing it to 271.76 acres, where village Motna was 
most severely affected losing its 46 acres of community forest area as shown in Figure 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Agriculture and allied sectors: 
Agriculture and allied activities not only provide livelihoods to large sections of the Rim Area Villages population, but also form a 
pivotal part of their way of living. Environmental, biological, socio-cultural and economic factors prevailing in the region have 
resulted in the evolution of diverse agro ecosystems. Agriculture is the main occupation of the people of the region. Agriculture in 
these villages is mostly subsistence type and mainly practiced through terrace farming. Inaccessibility, environmental heterogeneity, 
ecological fragility and marginality have favored the evolution of subsistence production systems sustained with organic matter and 
nutrients derived from the forests, with the emphasis on optimizing productivity in the long term (Maikhuri et al, 1997, 2001b; Palni et 
al, 1998).Village Wise Agriculture Land Categories in the study area are given in graph 5. The graph clearly reflects the dependency 
of agriculture on rain fed farming since 57% (average) of land area in this category. However the area under  intensive agriculture 
with established irrigation systems constitute less than 11% (average) of agriculture lands in these villages. This reflects the 
dependency as well as the vulnerability of agricultural systems to climatic fluctuation. Traditional crop diversity holds the key of food 

 

Figure: 4: Land use Changes in the 4 most affected villages. 
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security and sustainable agricultural development (Swaminathan 1984, 1986, 1991,1992, Maikhuri et al 1996). This huge diversity has 
been maintained through a variety of crop compositions, cropping patterns and crop rotations (Maikhuri et al 1997). 
 

 
 
The Nature of traditional farming in the region illustrates the practice of Barahnaja i.e. sophisticated inter cropping (12 crops) system 
of rain fed hill farming. This practice is considered beneficial mainly because diverse canopies of a variety of crops help to check the 
soil erosion, minimize the weed growth and reduce competition for soil.Mandua (finger millets), ramdana (amaranthus), rajma 
(common beans), ogal (buckwheat), urad (green gram), moong (black gram), naurangi (mix of pulses), gahath (horsegram), bhat 
(soybean), lobiya (French beans) kheera (cucumber), and other crops are grown together in a mixture which is finely balanced to 
optimize productivity and maintenance of soil fertility, and is geared towards meeting diverse household requirements.However this 
practice is degrading fast because of changing land use dynamics in the region. 
The change in Land use patterns and has negatively affected the production of seasonal crops grown in the region. Figure 5 & 6 
represents the comparative output of major kharif and rabi crops grown in the villages. The sharp reduction in crop output is only able 
to meet the food demands of 3-4 months today from 8-9 months in 2005, It has therefore increased the dependency of people on 
government owned public food distribution shops, further reducing the agricultural prospects in the region. 
 

 

Agro Forestry: Linking agriculture and animal husbandry 

Traditional agro-ecosystems in the region combine various crops, animal husbandry and forest resources, which constitutes complex, 
interlinked and stable production systems. An indigenous agro-forestry system not only supports the livelihood through production of 
food, fodder and firewood but also mitigates the impact of climate change through carbon sequestration (Pandey 2002, 2007).In the 
agro-forestry system, the soil is enriched through continuous biomass flow (bedding material in the animal sheds, fodder and mulch 
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material from the surrounding forest areas. The system of tree grown in combination with agriculture needs to be maintained, 
especially in the hills to maintain land stability and reduce soil erosion. Traditionally, the hill farmers have maintained close linkages 
and balances between agriculture, forestry and animal husbandry, and based on these linkages the land use patterns have been 
determined in the area. Some 20 years ago, about 76% of the human population was reliant for livelihood on 21% of land suitable for 
agriculture in the Garhwal hills (Dadhwal et al. 1989). 

 

 

 

 

 

 

 

Livelihood pattern: 
 

The livelihood of people was highly dependent on the agriculture practices in the lower slopes of Bhagirathi river valley. These regions 
with fertile, well irrigated soil are referred to as “Talon” locally. However much of the area (almost 60% of it has been subjected to 
submergence post dam construction. Which has severely affected the food security, availability and livelihood of people in these 
villages. But, Subsistence Agriculture with terrace farming yet remains the predominant activity of the villages even though most of 
their fertile lands have been lost. Most of the villages are bound to shift their agriculture to the less fertile agricultural patches called 
Upraon ( mid valley rugged  slopes) and Katil ( narrow fields located on high spurs). These regions do not have abundant supply of 
water for irrigation and are mostly rain fed which has significantly changed the crop intensity, cropping pattern, and production. The 
practice of ‘Baranaja’( growing 12 crops in a year) was previously predominant in the area because of fertile, well irrigated soil, which 
has significantly reduced to 2-3 crops in a year now. Further, local products had good market in the nearby old Tehri town, which 
drowned completely after 2006, eroding the economic base for many villages affecting their daily livelihood. The economic instability 
has forced people to migrate other areas for better livelihood opportunities. 
Traditional livelihood systems: 
 

The reservoir has also resulted in disruption and alteration of road networks,transportation systems affecting the accessibility of people 
to their nearest market centre,which has given a big blow to existing traditional livelihood practices other than agriculture. 
 

 
  Figure: 8& 9 represents the differences in dominant livelihood practices in these villages before and after the construction of dam.  
The sudden collapse of socio economic systems have given people less choice than to migrate. The distance to closest urban centre has 
increased 3 times from 20 kms to 80 kms reducing the livelihood opportunities which were previously available.Severely affected 
people are Landless labourers of Motna, Chaundhar, Gwar, Raulakot, Kangsali villages who practiced transportation (by mules and 
horses) of local goods like building material from river bank.  

 
V. ADAPTATION PRACTICES FOR SUSTAINABLE LIVELIHOOD 
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Realizing the vast potential of the region to regenerate itself, deliberate resource management activities have been started in the region 
with the collaborative efforts of the local people, community based organisations, non- governmental organization, THDC, and state 
government. Numerous action oriented research programmes involving the villagers have been taken up by various governmental and 
non governmental agencies. Preparing village resource inventories, village resource maps, training of individuals to take up various 
agriculture allied activities, non farming activities etc have emerged as major component of the community restoration programmes 
.All the collaborative efforts in the area have been functional under one umbrella term called Community Based Natural Resource 
Management (CBNRM),where in people are collaboratively participating. 
CBNRM is seen as a comprehensive tool to facilitate Capacity building, training and community mobilization, so as to sensitize them 
to participate in conservation and management of their own local natural resources for long term socio economic and environmental 
stability. Analyzing the change in resource patterns and current availability of resources in the region(physical and human) certain 
adaptation practices under CBNRM have been adopted by the villagers for better livelihood which includes: 
Off seasonal vegetation cultivation: During the study 4 out of 10 villages were growing vegetables since 3 years, which has provide 
them with better employment, economic stability and resistance against harsh natural vagaries which affect general agriculture pattern 
in the region, in order to adapt themselves to the given condition they have altered the cropping pattern by switching on to vegetable 
cultivation. 
Organic Farming through Vermi Compost In order to maintain their livelihood people still practice agriculture in the Upraon 
region although the land is less fertile than Talon. Therefore in order to upgrade and restore the fertility of land new methods of 
organic farming through Vermi compost have been adopted in many villages. It has emerged as an important technique which has 
helped farmers to revive their traditional agriculture patterns. 
Cultivation of medicinal/ornamental plants: It was also observed that under various action research programmes promoting 
cultivation of medicinal plant/ornamental plants has also been taken up as pilot projects in kangsali, Motna etc to diversify economic 
activities in the region. 
Fodder plantation: Considering the close linkage between agriculture and animal husbandry, high quality fodder grasses ‘Napier’ 
have been planted in the villages to sustain cattle population as well as to maintain soil quality. 
Micro Water shed management :The growing problem of water crisis in the region, and increasing incidences of seasonal landslides, 
reducing soil moisture have reiterated the need for adopting water shed management techniques. Scientific , technical experts and 
local people have come together in sharing technical expertise along with the villagers, in identifying the conservation sites, in 
construction of chaal khaals, check  dams, water harvesting pits etc. 
Promotion of nonfarm activities like poultry, Sericulture, Animal Husbandry, Bee keeping, Eco tourism, Fisheries are also seen 
potential sectors of growth in the region for diversification and stabilization of rural economic base in the region. 
Community mobilization through CBO networking and training: The mobilization of local community is considered as the best 
way of natural resource conservation henceforth the natural resource inventories are being prepared and shared with the villages so 
that they become aware of their assets and potential. Various SHG’s and local groups are being trained for alternative economic 
activities. 

VI. CONCLUSION 
 

The villages in rim area of Tehri dam in Pratapnagar block have no doubt under gone tremendous physical, socio economic alteration 
due to construction of Mega dam structure. The dam has not only altered the land use dynamics of the region but has also degraded the 
local environment. Such changes are manifested by growing shortage of natural resources,(water, land, climate) etc, and increasing 
environmental hazards( landslides, flash floods etc). The flourished traditional agriculture once is now degrading fast affecting the 
livelihood of people and forcing them to migrate. However the most prudent solution to this situation is collaborative efforts of all the 
stakeholders, with predefined roles to play. Realizing the untapped natural resource potential of the area and efficiently collaborating it 
with modern systems of Community based natural resource management remains a goal as well as challenge for achieving holistic 
regional development. Role of action oriented research have recently been realized for such areas where quick response is required for 
crisis management. The only way for revival of socio economic strength of the region lies in sensitizing local communities to adapt for 
better living practices in given scenario. 
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Abstract- Traffic jam is one of the major problems in a densely 
populated mega city like Dhaka whereas its population and 
number of running vehicles are much more than its road 
capacity. Traffic signaling systems, inadequate manpower, 
narrow road spaces and overtaking tendency of drivers create 
pro-longed traffic jams. Due to traffic jam a substantial portion 
of working hours have to be left on streets which indirectly put 
adverse impact on economy and unavoidable road accident 
which results loss of lives. As the number of road users 
constantly increases, and resources provided by current 
infrastructures are limited. Intelligent traffic control system has 
become a very important issue. In this study based on Round 
Robin Scheduling Algorithm an automatic traffic control system 
is proposed. The main objective of this study is to reduce the 
overall waiting time of the vehicle at the cross junction point. For 
doing this a microcontroller is used  which will make the drivers 
bound to follow the traffic rules by controlling traffic system that 
brings the result of decreasing the rate of accident, controlling 
crowd, lowering the tendency of road blocking etc. This 
approach can be applied in cross road junction which are so busy 
and the sectors those experience a great traffic load. 
 
Index Terms- Traffic control barricades; Round Robin 
Algorithm, Cross road junction 
 

I. INTRODUCTION 
he growth of traffic jam in the road network of large cities in 
developing countries like Bangladesh is a serious concern in 

case of urban areas. The traffic jam at the road intersection is 
most crucial because the performance of intersection affect the 
overall productivity of the whole road network most 
significantly. To reduce conflicts and ensure orderly movement 
of traffic at the intersection generally different types of traffic 
control devices are used among which traffic control barricade is 
one of the most popular and effective controlling tool. Traffic 
control barricade is a sign and signal device which is used to 
guide and control traffic includes pedestrians, motor drivers by 
placing adjacent or over or along the cross road junction, 
highways and other public areas. It is mainly used to warn 
drivers and pedestrians for guiding in a work zone and to redirect 
traffic on high speed roads. In case of four way road it is really 
very much important to control traffic in a manageable way. 
Important cross road junctions of our country are Science lab 
junction, Shahabagh junction, Gazipur cross junction, Shapla 
Chottor, Motijhil etc. Traditional traffic light system is used at 
these cross junction which is not suitable at this present moment. 

Beside sometimes pedestrians and drivers would not like to 
follow traffic rule that causes unwanted incident. So authors feel 
interest to work on this problem area and authors think that there 
is a scope to develop a modern approach which is very 
conductive to reduce the present problem in traffic system. The 
major distinguishable aspect of proposed traffic control system is 
that after a predefined time the road will be automatically 
blocked and pedestrians and driver are bound to follow the traffic 
rule. Thus this real-time technique can be able to solve the 
problem. The system proposed here involves localized traffic 
routing for each intersection junction based on microcontroller 
networks. The proposed system has a central microcontroller at 
every junction which receives data from control room placed on 
the road. All programs are controlled by central programmable 
microcontroller. The Microcontroller makes use of the proposed 
programmed algorithm to find ways to manage and regulate 
traffic in a systematic manner efficiently. 
       The rest of the paper is organized as follows. Literature 
review is mentioned at section 2, research methodology is 
mentioned at section 3, working principle of the proposed system 
is discussed at section 4, mathematical model assumptions and its 
implementation is discussed in section 5, results and conclusion 
are mentioned at section 6 and 7 respectively. Finally references 
are mentioned at the last portion of this paper. 
 

II. LITERATURE REVIEW 
       Saeidi and Baktash (2012) mentioned that the process 
scheduling is one of the most important tasks of the operating 
system. One of the most common scheduling algorithms used by 
the most operating systems is the Round Robin method in which, 
the ready processes waiting in ready queue, seize the processor 
for a short period of time known as the quantum (or time slice) 
circularly. In their study a non-linear programming mathematical 
model is developed to determine the optimum value of the time 
quantum, in order to minimize the average waiting time of the 
processes [1]. Hussian, Sharma and Sharma (2013) mentioned 
that the most commonly used traffic controlling system in 
developing countries is the microcontroller based system. This 
system involves a predefined time interval setting for each 
junction road at an every junction [2]. Mahdi and Zuhairi (2013) 
mentioned that several accident cases on traffic control have 
been reported in past due to poor control of traffic control at 
cross roads. They focused that today’s world speed is the 
ultimate word. Everyone is running a rat race and people 
definitely prefer to spend more time and utilize their energy in 
doing their respective professional and personal work rather than 
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wasting both their valuable time and energy in commuting on 
road [3]. Yin et al (2005) introduced a distributed architecture of 
the intelligent control integrated system for area-wide incident 
response, information guidance based on signal control. They 
applied Multi-Agent technique to the system and introduces the 
relative cooperation and negotiation theories based on game 
theory, by which the system can realize real-time active 
intelligent control, especially to actively resolve the congestions 
happened or will happen at the intersection. They mentioned that 
coordination among several intersections one of the most 
important problems of the area control system. In order to realize 
the integrated control system, they presented the incident and 
congestion forecast algorithms. Finally, as one intersection signal 
Agent, it can realize the isolated intersection signal control 
strategy independently by means of fuzzy logic, which is also 
considering the bus-priority [4]. Bullock and Hendrickso (1994) 
mentioned that effective roadway control is hampered by a 
variety of organizational, financial and technical considerations. 
One major hurdle is the current reliance on outmoded field 
hardware and software. They introduced a computable language 
that can be used for constructing real time traffic control 
software. This computable language  is  designed  to  be 
configured by  a  graphical  user  interface that  does not  require 
extensive software engineering training to use, yet provides 
much more  flexibility and capability then possible  by  simply 
changing program parameters. The model is based upon the 
function block metaphor commonly used for constructing robust 
and efficient real time industrial control systems. The software 
model has been implemented in C on an open architecture traffic 
controller (OATC) hardware platform and demonstrated under 
simulated conditions for applications such as signalized 
intersection control, ramp metering, and communications with 
existing traffic control devices [5]. Dakhole and Moon (2013) 
mentioned that traffic research has the goal to optimize traffic 
flow of people and goods. As the number of road users 
constantly increases, and resources provided by current 
infrastructures are limited, intelligent control of traffic will 
become a very important issue in the future. However, some 
limitations to the usage of intelligent traffic control exist. 
Avoiding traffic jams there are several models for traffic 
simulation.  In their study they focused on optimization of traffic 
light controllers in a city using IR sensor and control traffic using 
ATMEGA 16 microcontroller [6]. Raheja, Dhadich and Rajpal 
(2012) mentioned that Round Robin Scheduling is designed for 
time-sharing systems. There are various CPU scheduling 
algorithms have been defined such as First Come First Served 
FCFS, Shortest Job First (SJF), Shortest Remaining Time Next 
(SRTN). They mentioned that all the decisions for the size of 
time quantum are usually based on the crisp parameters in the 
case of Round Robin Scheduling. But they claimed that 
sometimes in many cases these parameters may be vague or 
imprecise. In their study they introduced an algorithm to improve 
the performance of Round Robin Scheduling Algorithm 
considering imprecise parameters [7]. Raman and Mittal (2014) 
mentioned that CPU Scheduling is one of the fundamental 

concepts of Operating System.  Round Robin (RR) CPU 
scheduling algorithm is optimal CPU scheduling algorithm in 
timeshared systems.  The performance of the CPU depends on 
the selection of time quantum in timeshared systems. The time 
quantum taken in RR algorithm is static that decreases the 
performance of CPU. They focused selection of time quantum 
and proposed a new CPU scheduling algorithm for timeshared 
systems called as EDRR (Efficient Dynamic Round Robin) 
algorithm. Their objective is to make a change in Round Robin 
CPU scheduling algorithm so that the performance of CPU can 
be improved [8]. Darbari, Medhavi and Srivastava (2008) 
discussed the application of Petrinet as the workflow tool to 
model urban Traffic system. Their study is divided into phases: 
the first phase deals with orthogonal extension into phase: the 
first phase deals with orthogonal extension of Petrinet to enhance 
the permutation of control and traffic flow simulation. The 
second phase discussed application of continuous pertinent with 
intelligent agents to the model the UTS in continuous format 
with single central control agent [9]. Aye, Tun and Myo 
mentioned that toll collection systems commonly used in 
Myanmar is manual transaction. Hence they introduced a new 
method for toll collection system according to the weight of the 
vehicles. Toll gate collection system has been fabricated based 
on microcontroller purpose of collecting toll according to the 
weight of vehicle [10]. Throughout the literature review it is 
observed that researchers are trying to improve traffic control 
system by applying different tools and techniques. Someone has 
been tried to propose an automatic multicolor signaling system to 
maintain traffic rule at the cross road junction point. Some of the 
researchers have been tried to improved Round Robin 
Scheduling Algorithm performance by developing modified 
different algorithm. In this study authors are proposed an 
intelligent traffic control system based on Round Robin 
Scheduling Algorithm by using microcontroller that will 
automatically block the road after a predefined time interval and 
that bound to drivers to maintain the traffic rule at the cross road 
junction point. 
 

III. RESEARCH METHODOLOGY 
       At first present traffic problem at mega city of Bangladesh is 
practically observed. Then current traffic control system is 
critically observed to check its feasibility to solve the present 
problem in traffic control. Then some past research work 
regarding on traffic control system is studied. Finally a new 
approach is proposed to regulate the traffic control properly at 
Dhaka city of its different cross junction point. Round Robin 
Scheduling Algorithm is applied at this new approach in order to 
reduce the waiting time of moving vehicle at the cross junction 
point. Automatically running this proposed system 
microcontroller is used whose circuit diagram is mentioned 
below in fig. 3.1. 
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Fig. 3.1: Circuit Diagram of a Microcontroller 
 

IV. WORKING PRINCIPLE 
 
       Step 1 : When the barrier G-1 is open & the rest barriers such as barrierG-2, G-3, G-4 are closed, only the vehicles from the road 
belong to barrier G-1 will be allowed to move in their required direction as shown in Fig.4.1 by the arrows & the vehicles of other 
roads belong to barrier G-2, G-3, G-4 are restricted to move. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4.1: Barricade of G1 is opened and G2, G3 and G4 are closed. 
 
       Step 2: After a predetermined time period, controlled by microcontroller, barrier G-2 will open & barrier G-1, G-3, G-4 will be 
closed. So only the vehicles from the road belong to barrier G-2 will be moved in their required direction as shown in Fig. 4.2 by the 
arrows. 
 
 
 
 
 
 
 
 
 
 
 
 

                       
                           G4                                                         G3 
 
 
 
                                   G1                                               G2 
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Fig. 4.2: Barricade of G2 is opened and G1, G3 and G4 are closed. 
 
       Step 3: Again after a predetermined fixed period barrier G-3 will be opened but barrier G-1, G-2 and G-4 will be closed. So only 
the vehicles from the road belong to barrier G-3 will be allowed to move in their required direction as shown in Fig.4.3 by the arrow 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Fig.4.3: Barricade of G3 is opened and G1, G2 and G4 are closed. 
 

       Step 4: At the end on the cycle, barrier G-4 will be opened but barrier G-1, G-2, G-3 will be closed. So only the vehicles from the 
road belong to barrier G-4 will be allowed to move in their required directions shown in Fig. 4.4 by the arrows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.4: Barricade of G4 is opened and G1, G2 and G3 are closed. 
 
       In such a way the total process will be repeated continuously until different kinds of requirements will be occurred. Pictorial view 
of simulated proposed traffic control system by using microcontroller is mentioned below in fig.4.5 
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Fig.4.5: Microcontroller Based Traffic Controlling Barricade System 
 

V. MATHEMATICAL MODEL AND ITS IMPLEMENTATION 
5.1 Mathematical Model 
       Round Robin (RR) scheduling algorithm is used to 
determine the waiting time of proposed traffic control system. 
RR is the scheduling algorithm used by the CPU during 
execution of the process. RR is designed specifically for time 
sharing systems. It is similar to first come first serve scheduling 
algorithm but the preemption is the added functionality to switch 
between the processes. A small unit of time also known as time 
slices or quantum is set. The ready queue works like circular 
queue. All processes in this algorithm are kept in the circular 
queue also known as ready queue. Each new process is added to 
the tail of the ready/circular queue. By using this algorithm, CPU 
makes sure, time slices (any natural number) are assigned to each 
process in equal portions and in circular order, dealing with all 
process without any priority. It is also known as cyclic executive. 
The main advantage of round robin algorithm over first come 
first serve algorithm is that it is starvation free. Every process 
will be executed by CPU for fixed interval of time (which is set 
as time slice). So in this way no process left waiting for its turn 
to be executed by the CPU. 
Pseudo Code:  
 

       CPU scheduler picks the process from the circular / ready 
queue, set a timer to interrupt it after 1 time slice / quantum and 
dispatches it. If process has burst time less than 1 time slice / 
quantum. 

• Process will leave the CPU after the completion 
• CPU will proceed with the next process in the ready 

queue / circular queue. 
 Else, if process has burst time longer than 1 time slice/quantum 

• Timer will be stopped. It causes interruption to the 
Operating system. 

• Executed process is then placed at the tail of the circular 
/ ready queue by applying the context switch. 

• CPU scheduler then proceeds by selecting the next 
process in the ready queue.            

 
       Here, User can calculate the average turnaround time and 
average waiting time along with the starting and finishing time of 
each process. 
       Turnaround time: It’s the total time taken by the process 
between starting and the completion 
       Waiting time: It’s the time for which process is ready to run 
but not executed by CPU scheduler. 
 
5.2 Model Implementation 
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       Some assumptions are considered to implement the model 
which mentioned as follows: 

• Intersection or Junction point is consisted of 4 roads and 
there is divider in every road. 

• Roads are allowed for one way movement. 
• Every Road is considered as Gate and this Gate 

assumed as a name of process. Such as Gate 1 is 
considered as process number 1, Gate 2 as process 
number 2 etc. 

• Arrival time, Burst times are taken based on assumption 
considering real situation. 

• Three Cases are considered which are as follows: 
 
       Case 1: When Arrival Time (AT) of vehicle along road is 
different. 
       Case 2: When Arrival Time (AT) of vehicle along road is 
zero i.e. initially vehicles are waiting on the road for passing the 
Junction point. 
       Case 3: When AT is considered as a fixed equal time for 
every road. 
       Now according to RR scheduling algorithm above Cases are 
executed below as follow: 
Case 1:  
       Predefined time slice or quantum: 1 minute. 
 
Road no. or 
Gate no. 

Arrival Time 
(AT) min 

 Burst Time or Service 
Time (min) 

G1 0 2 
G2 1 3 
G3 2 2 
G4 3 2 

 
Here in Round Robin, what will happen is as follow: 
 
At 0 minute: 
       At 0 minute only one gate G1 is ready for open and others 
gates are remained closed. Gate G1 that has burst time is 2 
minutes. So, request queue only G1 hence CPU will do 1 
quantum predefined time 1 minutes for G1. 
At 1 minute 
       At 1 minute vehicles are now waiting at G2 for passing the 
junction point that has 3 minutes burst time. Total burst time of 
G1 is 2 minutes from which 1 minute is completed at previous 
step and still it’s has 1minute burst time. So the request queue is 
G2 and G1. At previous turn, CPU worked on G1 now CPU will 
work on G2 and G1 will be in request queue for further 
processing.  
At 2 minute 
       At 2 minute vehicles are now waiting at G3 for passing the 
junction point that has 2 minutes burst time. Total burst time of 
G2 is 3 minutes from which 1 minute is completed at previous 
step and still it’s has 2 minute burst time. But G1 is already in 

requested queue. So the request queue is G1, G3 and G2. At 
previous turn, CPU worked on G2, now CPU will work on 
G1and G3 and G2 will be remained in request queue for further 
processing. 
 At 3 minute 
       At 3 minute vehicles are now waiting at G4 for passing the 
junction point that has 2 minutes burst time. Total burst time of 
G1 is 2 minutes that has been completed at previous step and 
there is no burst time of it. But G3 and G2 is already in requested 
queue. So the request queue is G3, G2 and G4. At previous turn, 
CPU worked on G1, now CPU will work on G3 and G2, G4 will 
be remained in request queue for further processing. 
At 4 minute 
       At 4 minutes vehicles now are waiting at each gate. Total 
burst time of G3 is 2 minutes from which 1 minute is completed 
at previous step and there is still 1 minute burst time is remained. 
But G2 and G4 is already in requested queue. So the request 
queue is G2, G4 and G3. At previous turn, CPU worked on G3, 
now CPU will work on G2 and G4, G3 will be remained in 
request queue for further processing. 
At 5 minute 
       At 5 minutes vehicles now are waiting at each gate. Total 
burst time of G2 is 3 minutes from which 2 minute is completed 
at previous two steps and there is still 1 minute burst time. But 
G4 and G3 are already in requested queue. So the request queue 
is G4, G3 and G2. At previous turn, CPU worked on G2, now 
CPU will work on G4 and G3, G2 will be remained in request 
queue for further processing. 
At 6 minute 
       At 6 minutes vehicles now are waiting at each gate. Total 
burst time of G4 is 2 minutes from which 1 minute is completed 
at previous steps and there is still 1 minute burst time. But G3 
and G2 are already in requested queue. So the request queue is 
G3, G2 and G4. At previous turn, CPU worked on G4, now CPU 
will work on G3 and G2, G4 will be remained in request queue 
for further processing. 
At 7 minute 
       At 7 minutes vehicles now are waiting at each gate. Total 
burst time of G3 is 2 minutes from which 2 minute is completed 
at previous two steps and there no burst time. But G2 and G4 are 
already in requested queue. So the request queue is G2 and G4. 
At previous turn, CPU worked on G3, now CPU will work on G2 
and G4 will be remained in request queue for further processing. 
At 8 minute 
       At 8 minutes vehicles now are waiting at gate G4. Total 
burst time of G2 is 3 minutes from which 3 minute is completed 
at previous three steps and there no burst time. Now only G4 is 
requested queue. So the request queue is G4. At previous turn, 
CPU worked on G2, now CPU will work on G4 and total burst 
time of G4 is completed through this step. In this way one cycle 
is completed. Total process is represented in under mentioned 
Gantt chart. 

 
G1 G2 G1 G3 G2 G4 G3 G2 G4 

           0            1                2               3               4               5               6               7                8                9 
 
 
 

 
       Therefore individual waiting time is G1: (2-1) = 1 minute, 
G2: (1-0) + (4-2) + (7-5) = 5 minute, G3: (3-0) + (6-4) = 5 
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minute, G4: (5-0) + (8-6) = 7 minute, So total waiting time = 
1+5+5+7 =18 minute and average waiting time of each gate = 
18/4 = 4.5 minute.  
 Case 2:  
Predefined time slice or quantum: 1 minute. 
 
Road no. or 
Gate no. 

Arrival Time 
(AT) min 

Burst Time or 
Service Time (min) 

G1 0 2 
G2 0 3 
G3 0 2 
G4 0 2 

 
Here in Round Robin, what will happen is as follow: 
 
At 0 minute: 
       At 0 minute four gates are ready for open but according to 
sequence gate will be opened i.e. requested queue are G1, G2, 
G3 and G4. G1 that has burst time is 2 minutes. CPU will do 
quantum predefined time 1 minute on G1. 
At 1 minute 
       At 1 minute there is still remaining 1minute of burst time of 
G1 hence it will in queue after the G2, G3 and G4. So the 
requested queue G2, G3, G4 and G1.  At previous turn, CPU 
worked on G1 now CPU will work on G2.  
At 2 minute 
       At 2 minute there is still remaining 2 minutes of burst time 
of G2 hence it will in queue after the G3, G4, and G1. So the 
requested queue G3, G4, G1 and G2. At previous turn, CPU 
worked on G2 now CPU will work on G3.  
At 3 minute 

       At 3 minute there is still remaining 1 minutes of burst time 
of G3 hence it will in queue after the G4, G1 and G2. So the 
requested queue G4, G1, G2 and G3. At previous turn, CPU 
worked on G3 now CPU will work on G4. 
At 4 minute 
       At 4 minute there is still remaining 1 minutes of burst time 
of G4 hence it will in queue after the G1, G2 and G3. So the 
requested queue G1, G2, G3 and G4. At previous turn, CPU 
worked on G4 now CPU will work on G1. 
At 5 minute 
       At 5 minute there is no busting time of G1 hence it will be 
out from the requested queue. Now the requested queue is G2, 
G3 and G4. At previous turn, CPU worked on G1 now CPU will 
work on G2. 
At 6 minute 
       At 6 minute there is still remaining 1 minutes of burst time 
of G2 hence it will in queue after the G3 and G4. So the 
requested queue G3, G4 and G2. At previous turn, CPU worked 
on G2 now CPU will work on G3. 
At 7 minute 
       At 7 minute there is no burst time of G3, hence it will be out 
from the requested queue. Now the requested queue is G4 and 
G2. At previous turn, CPU worked on G3 now CPU will work on 
G4. 
At 8 minute 
       At 8 minute there is no burst time of G4, hence it will be out 
from the requested queue. Now the requested queue is only G2. 
At previous turn, CPU worked on G4 now CPU will work on G2. 
No there is bursting time of any gate. In this way one cycle is 
completed. Total process is represented in under mentioned 
Gantt chart. 

 
G1 G2 G3 G4 G1 G2 G3 G4 G2 

            0            1                2               3               4               5               6               7                8                     9 
 
       Therefore individual waiting time is G1: (4-1) = 3 minute, 
G2: (1-0) + (5-2) + (8-6) = 6 minute, G3: (2-0) + (6-3) = 5 
minute, G4: (3-0) + (7-4) = 6 minute. So total waiting time = 
3+6+5+6 =20 minute and average waiting time of each gate = 
20/4 = 5 minute  
Case 3:  
Predefined time slice or quantum: 1 minute. 
 

Road no. 
or Gate 
no. 

Arrival Time 
(AT) min 

 Burst Time or 
Service Time 
(min) 

G1 2 2 
G2 2 3 
G3 2 2 
G4 2 2 

 
Here in Round Robin, what will happen is as follow: 
 
From 0 to 2 minute: 
       At 0 minute four gates are closed and two minutes is waiting 
for vehicle arrival. But after two minutes four gates are ready for 
passing vehicles. So after 2 minute requested queue is G1, G2, 

G3 and G4. CPU will do quantum predefined time 1 minute on 
G1. 
At 3 minute 
       At 3 minute there is still remaining 1minute of burst time of 
G1 hence it will in queue after the G2, G3 and G4. So the 
requested queue G2, G3, G4 and G1.  At previous turn, CPU 
worked on G1 now CPU will work on G2.  
At 4 minute 
       At 4 minute there is still remaining 2 minutes of burst time 
of G2 hence it will in queue after the G3, G4, and G1. So the 
requested queue G3, G4, G1 and G2. At previous turn, CPU 
worked on G2 now CPU will work on G3.  
At 5 minute 
       At 5 minute there is still remaining 1 minutes of burst time 
of G3 hence it will in queue after the G4, G1 and G2. So the 
requested queue G4, G1, G2 and G3. At previous turn, CPU 
worked on G3 now CPU will work on G4. 
At 6 minute 
       At 6 minute there is still remaining 1 minutes of burst time 
of G4 hence it will in queue after the G1, G2 and G3. So the 
requested queue G1, G2, G3 and G4. At previous turn, CPU 
worked on G4 now CPU will work on G1. 
At 7 minute 
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       At 7 minute there is no busting time of G1 hence it will be 
out from the requested queue. Now the requested queue is G2, 
G3 and G4. At previous turn, CPU worked on G1 now CPU will 
work on G2. 
At 8 minute 
       At 8 minute there is still remaining 1 minutes of burst time 
of G2 hence it will in queue after the G3 and G4. So the 
requested queue G3, G4 and G2. At previous turn, CPU worked 
on G2 now CPU will work on G3. 
At 9 minute 

       At 9 minute there is no burst time of G3, hence it will be out 
from the requested queue. Now the requested queue is G4 and 
G2. At previous turn, CPU worked on G3 now CPU will work on 
G4. 
At 10 minute 
       At 10 minute there is no burst time of G4, hence it will be 
out from the requested queue. Now the requested queue is only 
G2. At previous turn, CPU worked on G4 now CPU will work on 
G2. Now there is no bursting time of any gate. In this way one 
cycle is completed. Total process is represented in under 
mentioned Gantt chart. 

 
Waiting Waiting G1 G2 G3 G4 G1 G2 G3 G4 G2 

                 0              1                       2          3              4                     5           6              7            8         9           10                  11 
 
 
       Therefore individual waiting time is G1: (4-1) = (2-0) + (6-
3) = 5 minute, G2: (3-0) + (7-4) + (10-8) = 8 minute, G3: (4-0) + 
(8-5) = 7 minute, G4: (5-0) + (9-6) = 8 minutes. So total waiting 
time = 5+8+7+8 =28 minute and average waiting time of each 
gate = 28/4 = 7 minutes. 
 

VI. RESULTS 
       Throughout the analysis it is observed that the proposed new 
automatic traffic control system is practically feasible and 
applicable at Dhaka city at its different junction point. Under 
considered three cases such as Case 1, Case 2 and Case 3 it is 
found that total waiting time in total system for a specific cycle is 
18 minute, 20 minute and 28 minute respectively and the average 
waiting time of individual gate is 4.5 minute for Case 1, 5 minute 
for Case 2 and 7 minute for Case 3. It is critically observed that 
Case 1 is better than other two cases and also observed that Case 
1 is more feasible for practical implementation.  
 

VII. CONCLUSION 
       This project is based on a very effective way of optimizing 
traffic, with redefinition of threshold values for a real time 
application. This works to control traffic on four way roads 
according to traffic control barricades which is functioned by 
microcontroller. This proposed system will be able to build a 
developed country with less traffic jams and it will also help the 
emergency vehicle to reach in time to the destination. So, this 
intelligent system will help us to control traffic in more 
autonomous way.  
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Abstract- A cross- sectional quantitative study carried out in 
Kigali within a one year period (July 2011 to June 2012). It 
evaluated knowledge, attitude and practices towards TB infection 
among TB diagnosed patients. Sample of 411 TB patients was 
randomly and proportionately drawn for the study. The validated 
and translated questionnaires comprised participants’ socio-
demographic characteristics, 11 items Knowledge questions, 13 
item attitudes questions and 10 practices questions. Trained 
community health workers at health center, interviewed 
participants face to face during their routine daily treatment at the 
health Centre. Data from the field were sorted out, arranged and 
analysis with SPSS based on analysis plan. 
       Study result showed that 59.9% participants had good TB 
knowledge, while 40.1% participants had poor TB knowledge. 
The poor knowledge was most predominant on knowledge of 
who can be infected with TB infection, especially homelessness, 
People living with HIV/AIDS and people who has been to prison 
(8.3%, 23.4% and 6.3%) respectively. Also there were poor 
responses on some of the symptoms regards coughing up blood 
and shortness of breath (37.2% and 25.1). Diagnosis of TB led to 
increase anxiety / tension & participants also had worries on 
prolonged treatment, fear of spread, stigma, threatened self-
esteem and quality of life.  There were some stigmatization 
attitude and resentful behavior of the community members 
towards most of the participants, most people rejects him/her 
(53.8%) and most people are friendly but they generally try to 
avoid him / her (44.5%). 
       Practices of covering mouth and nose when coughing and 
sneezing, personal hygiene, immunization of family members 
were poor among study participants.The determinants of 
knowledge and practices were education, profession, residence. 
The knowledge effect on practices were significant with OR = 
7.466, CI 4.766, 11.695. There’s need to Strengthens TB 
awareness and have new interventions that contributes to stigma 
reduction.  
 
Index Terms- Knowledge, Attitude, TB Diagnosed Patients, TB 
infection, Urban and Rural Health   Facilities and Practices 
 

I. INTRODUCTION 
1.1. Problem statement and study significant 
uberculosis (TB) is a major public health problem in 

Rwanda and in the Kigali district. Assessment of knowledge, 

attitude, and practices in this region is essential to plan, 
implement, and evaluate advocacy, communication, and social 
mobilization network. This may improve the case detection rate 
and loss to follow up. The proportion of people who get 
tuberculosis each year is stable or falling down worldwide but 
because of population growth, the absolute number of new cases 
is still increasing {3, 4}. In 2007, there were an estimated 13.7 
million chronic active cases, 9.3 million new cases, and 1.8 
million deaths, mostly in developing countries and among HIV- 
negative patients with TB { 1}. Tuberculosis (TB) remains a 
major challenge to global public health in the 21st century.  
       During the last quarter 2010 in Rwanda, funds were received 
from the Global Fund, allowing the TB program to implement 
most activities planned in the Strategic Plan 2009-2012.  In 
contrast, the detection rate remains weak for all categories of 
cases and the number of cases registered is showing a slow but 
sustained decline since 2007.  Infection control was introduced in 
a number of hospitals and health centers but a low proportion of 
them already implemented the six measures of the minimum 
Information communication package {27}. Tuberculosis Control 
Program can have an epidemiological impact only if the private 
sector and community are fully involved in TB case finding, 
treatment and the follow-up of the TB patients. To face the 
growing problem of multi-drug resistant TB (MDR-TB) 
       Many international studies explored knowledge, altitudes 
and practices regarding TB disease in different parts of the 
world, findings revealed misconception and limited Knowledge 
about TB. The persistent challenges of preventing and 
controlling TB present a clear example of a public health 
problem that requires a multidisciplinary approach – one that 
looks beyond the biomedical model of TB control. In this 
perspective, a study in Egypt revealed that the significant risk 
factor for treatment failure were non- compliance to treatment 
due to deficiency of health education and poor knowledge about 
the disease and poor practice of control / preventive measures 
which did not have a decrease effect of the disease { 1}. Also a 
cross sectional study conducted in different health settings in 
Tanzania, measuring Patients knowledge about TB and its 
treatment on 1000 randomly selected participants, revealed 
general un-awareness with disease and treatment { 9  }. A 
community based cross sectional survey was conducted in 
Ethiopia, in that study it was demonstrated that there was little 
knowledge about TB studied participants.  There were also T 
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inappropriate health seeking behavior and stigma towards TB 
patients {6}. 
       In Morocco, TB is highly prevalent; it affected more than 
26.000 people in 2009, with an incidence of approximately 82 
new cases per 100.000 populations (Health Ministry statistics). 
Despite the absence of fees to pay for treatment, a high number 
of new smear positive cases interrupt voluntarily their treatment 
before the end. Treatment default is a major obstacle in the fight 
against TB, and was estimated around 10% in 2009. However, 
the association between TB knowledge and attitude on treatment 
default has not yet received much attention {19} 
 
1.1.2. REVIEW OF RELATED LITERATURE 
       Epidemiology of Tuberculosis (definition, distribution and 
risk factors, of Tuberculosis) Tuberculosis (TB) is a 
communicable disease caused by the bacteria Mycobacterium 
tuberculosis in humans; it affects several organs of the body. 
There are several other species of the genus Mycobacterium that 
are also human pathogens, but all of these organisms are of much 
lower virulence than Mycobacterium tuberculosis. However the 
primary site for active TB infection is the lungs. TB is spread 
through droplet nuclei that become aerosolized when an infected 
person coughs, speaks, sings or talks { 20}. 
       Although latent infection is possible, the bacteria are inactive 
in this form and the person is not contagious. There are variations 
from one individual to the next. The tubercle bacillus is well 
known for individual strains that vary, independently, in both 
virulence and antibiotic resistance. In general, the severity of 
disease caused by TB infection is dependent on three major 
factors- the virulence (and dose) of the particular strain of TB 
bacteria, the patients’ level of immunity and strength of 
resistance and the lack of timely or inappropriate selection of 
drugs for the right duration { 22 } 
       Major signs and symptoms of TB are chronic cough with 
blood –tinged sputum, fever, night sweats and weight loss.  
Diagnosis of TB relies on radiology via chest X-rays, tuberculin 
skin test, blood test for microscopic examinations and 
microbiological culture of sputum, also antibiotics resistance test 
is done in multi-drug –resistance tuberculosis. BCG vaccine is 
given for prevention of TB infection {20}. 
        Risk factors: These are conditions that easily promote TB 
among susceptible individuals example includes people with 
silicosis have an approximately 30-fold greater risk for 
developing TB. Silica particles irritate the respiratory system, 
causing immunogenic responses such as phagocytosis, which as 
a consequence, results in high lymphatic vessel deposits affecting 
the function of the body macrophages causing an easy 
susceptibility to tuberculosis infection. Persons with chronic 
renal failure and also on hemodialysis have an increased risk 
{12}. 
       Individuals with diabetes mellitus have greater risk for 
developing active TB especially among the insulin-dependent or 
poorly controlled diabetes and in some cases diabetics have a 
poorer response to TB treatment, possibly due to poorer drug 
absorption. Other clinical conditions that have been associated 
with active TB include people with increased weight loss 
following gastrostomy and mal-absorption, jejunum - ileac 
bypass, renal and cardiac transplantation, carcinoma of the head 
or neck, and other neoplasms (e.g., lung cancer, lymphoma, and 

leukemia).  Low body weight is associated with risk of 
tuberculosis as well(e.g. BMI below 18.5),increases the risk by 
2–3 times. An increase in body weight lowers the risk, {15, 20}. 
       There is an increase risk among individuals that shares 
needles as seen among intravenous drug users; recently, there are 
TB infection or a history of inadequately treated TB; chest X-ray 
suggestive of previous TB, showing fibrotic lesions and nodules; 
prolonged corticosteroids’ therapy and other immunosuppressive 
therapy. Susceptibility to TB was heritable following 1940 twin 
studies therefor If one of a pair of twins got TB, then the other 
was more likely to get TB if he was identical than if he was not. 
Specific gene polymorphisms in IL12B have been linked to 
tuberculosis susceptibility {20}. 
       Some drugs used in the treatment of rheumatoid arthritis 
tends to act by blocking tumor necrosis factor –alpha and 
increases the risk of activating a latent TB infection due to the 
importance of this cytokine in the immune defense against TB. A 
person with active but untreated tuberculosis can infect 10–15 
other people per year. Others people at risk include people who 
live in areas where TB infection is common, illicit IV drugs 
users. Also at risk are people living or working in high-risk 
congregate settings, medically under-served and low-income 
populations, as well as those in high-risk racial or ethnic minority 
populations. Children exposed to adults in high-risk categories 
and those who have low immune status due to the existence of 
other immune compromised disease conditions and are on 
prolonged immunosuppressant drugs, and health care workers 
serving these high-risk clients,  { 18, 4 }. 
       Mechanism of Transmission: When people suffering from 
active pulmonary TB coughs, sneeze, speak, sing, or spit, they 
expel infectious aerosol TB bacteria droplet. A single sneeze can 
release up to 40,000 droplets. Each one of these droplets may 
transmit the disease, since the infectious dose of tuberculosis is 
very low and inhaling fewer than ten bacteria may cause an 
infection. People with prolonged, frequent, or intense contact are 
at particularly high risk of becoming infected, with an estimated 
22% infection rate { 3, 20 }.Transmission can only occur from 
people with active not latent TB. The probability of transmission 
from one person to another depends upon the number of 
infectious droplets expelled by a carrier; the effectiveness of 
ventilation, the duration of exposure, and the virulence of the 
organism are all involved.  
       The chain of TB transmission can be broken by isolating 
people with active TB disease and early commencement of 
treatment. After two weeks of such treatment and non-resistant 
situation, the TB infection generally becomes less contagious.  
So if someone does become infected, then it will take three to 
four weeks before the newly infected person can transmit the 
disease to others {26, 20.} 
       TB Prevalence: The greatest prevalence of TB occurs in 
developing countries and their low socioeconomic populations.  
This is likely due to the limited availability of health care, poor 
nutrition, and overcrowding conditions like in prison custody 
these people face on a daily basis.  Immunosuppressed 
individuals, such as people infected with HIV, are also more 
likely to contract tuberculosis.  TB is also very hard to treat and 
many forms of the disease are resistant to antibiotics 
Latent Tuberculosis  
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       In most people, especially those who have a normal immune 
system, after becoming infected, the body controls the illness. 
They have no symptoms, and are not contagious. Signs of 
infection can be a positive TB test or typical changes on X-rays 
of the chest. In a small, but significant, percentage of people, 
latent TB can "reactivate" and make the person ill. Therefore, 
most people with latent TB are treated to eliminate the infection. 
       Prevention: TB prevention and control takes two parallel 
approaches. It starts first with identification and treatment of TB 
infected people and their contacts. Identification of infections 
often involves testing high-risk groups for TB. Secondly, 
children are given BCG promptly to protect them from TB, {20, 

26}. 
       Treatment: The problem facing most of the TB infected 
individualsare the long duration of therapy required for total 
cure. Just as in all bacterial infections, the antibiotic treatment 
affects the bacteria when they are actively reproducing; they are 
not combated easily because the bacteria can become dormant 
and reproduce very slowly. A persons’ immune system is also 
designed to kill the bacteria when they are dividing and is less 
able to eradicate a dormant infection than the same number of 
bacteria that are actively dividing. Therefore the necrotic and 
cavity tissue sequesters the bacteria from the circulating cells and 
antibodies of the immune system, and protects the bacteria from 
the patient's host defenses. If the bacteria are exposed to 
antibiotics that do not wipe them out, then resistant organisms 
may multiply and, through genetic factors, drug resistant strains 
can become the predominant ones in the infection. . Latent TB: is 
usually treated fairly easily with one to two medications, 
depending on local resistance patterns. The treatment often lasts 
up to a year { 3, 4 }.  
       Multidrug-resistant TB: Standard anti-TB drugs have been 
used for decades, and resistance to the medicines is growing due 
to Inappropriate or wrong use of anti-TB drugs, or use of poor 
quality medicines. Disease strains that are resistant to a single 
anti-TB drug have been documented in every country surveyed. 
Multidrug-resistant tuberculosis (MDR-TB) does not respond to 
isoniazid and rifampicin. The extensive chemotherapy required 
(up to two years of treatment) is more costly and can produce 
severe adverse drug reactions in patients. In some cases more 
severe drug resistance can develop { 22 }. 
       Modern surgical management: In modern times, the 
surgical treatment of tuberculosis is confined to the management 
of multi-drug resistant TB. A patient with MDR-TB and remains 
culture positive despite many months of treatment may be 
referred for lobectomy / pneumonectomy, with the aim of cutting 
out the infected tissue. Some complications of treated 
tuberculosis like recurrent hemoptysis, destroyed or 
bronchiectasis lungs and empyema are also amenable to surgical 
therapy {15, 18}. 
       In extra pulmonary TB, surgery is often needed to make a 
diagnosis: surgical excision of lymph nodes, drainage of 
abscesses, tissue biopsy, etc. In spinal TB, surgery is indicated 
for spinal instability (when there is extensive bony destruction) 
or when the spinal cord is threatened. Therapeutic drainage of 
tubercles abscesses or collections is not routinely indicated and 
will resolve with adequate treatment. In TB meningitis, 
hydrocephalus is a potential complication and may necessitate 
the insertion of a ventricular shunt or drain {18}. 

       People at risk for TB: Tuberculosis mostly affects young 
adults, in their most productive years. However, all age groups 
are at risk. Over 95% of cases and deaths are in developing 
countries.People who are co-infected with HIV and TB are 21 to 
34 times more likely to become sick with TB (see TB and HIV 
section). Risk of active TB is also greater in persons suffering 
from other conditions that impair the immune system.About half 
a million children (0-14 years) fell ill with TB, and 64 000 (a 
range of 58 000 to 71 000) children died from the disease in 
2010.Tobacco use greatly increases the risk of TB disease and 
death. More than 20% of TB cases worldwide are attributable to 
smoking {12, 17}. 
       Epidemiologyand Global impact of TB: People are 
thought to be infected with M. tuberculosis globally and new 
infections occur at a rate of about one per second. In 2007 there 
were an estimated 13.7 million chronic active cases, 9.3 million 
new cases, and 1.8 million deaths, mostly in developing 
countries. The distribution of tuberculosis is not uniform across 
the globe; about 80% of the population in many Asian and 
African countries test positive in tuberculin tests, while only 5–
10% of the US population test positive {12}. 
       TB occurs in every part of the world. In 2010, the largest 
number of new TB cases occurred in Asia, accounting for 60% of 
new cases globally. However, Sub-Saharan Africa carried the 
greatest proportion of new cases per population with over 270 
cases per 100 000 population in 2010.In 2010, about 80% of 
reported TB cases occurred in 22 countries. Some countries are 
experiencing a major decline in cases, while cases are dropping 
very slowly in others. Brazil and China for example, are among 
the 22 countries that showed a sustained decline in TB cases over 
the past 20 years. China, in particular, has made dramatic 
progress in TB control. Between 1990 and 2010, the TB death 
rate in the country fell by almost 80% and the total number of 
people ill with TB dropped by half { 15, 26 }. 
       Since 1995, over 46 million people have been successfully 
treated and an estimated 7 million lives saved through use of 
DOTS and the Stop TB Strategy recommended by WHO and 
described below. At least one-third of the 34 million people 
living with HIV worldwide are infected with TB bacteria, 
although not yet ill with active TB. People living with HIV and 
infected with TB are 21 to 34 times more likely to develop active 
TB disease than people without HIV {15, 26}. 
       HIV and TB form a lethal combination, each speeding the 
other’s progress. Someone who is infected with HIV and TB is 
much more likely to become sick with active TB. In 2010 about 
350 000 people died of HIV-associated TB. Almost 25% of 
deaths among people with HIV are due to TB. In 2010 there were 
an estimated 1.1 million new cases of HIV-positive new TB 
cases, 82% of whom were living in Africa {26}. As noted below, 
WHO recommends a 12-component approach to integrated TB-
HIV services, including actions for prevention and treatment of 
infection and disease, to reduce deaths? 
Key facts: 
       Tuberculosis (TB) is caused by bacteria (Mycobacterium 
tuberculosis) that most often affect the lungs. Tuberculosis is 
curable and preventable.  
       Tuberculosis (TB) is second only to HIV/AIDS as the 
greatest killer worldwide due to a single infectious agent.In 2010, 
8.8 million people fell ill with TB and 1.4 million died from 
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TB.Over 95% of TB deaths occur in low- and middle-income 
countries, and it is among the top three causes of death for 
women aged 15 to 44. 
       In 2009, there were about 10 million orphan children as a 
result of TB deaths among parents. 
       TB is a leading killer of people living with HIV causing one 
quarter of all deaths. 
       Multi-drug resistant TB (MDR-TB) is present in virtually all 
countries surveyed. 
       The estimated number of people falling ill with tuberculosis 
each year is declining, although very slowly, which means that 
the world is on track to achieve the Millennium Development 
Goal to reverse the spread of TB by 2015. 
       The TB death rate dropped 40% between 1990 and 2010. 
       TB is spread from person to person through the air. When 
people with lung TB cough, sneeze or spit, they propel the TB 
germs into the air. A person needs to inhale only a few of these 
germs to become infected. 
       About one-third of the world’s population has latent TB, 
which means people have been infected by TB bacteria but are 
not (yet) ill with disease and cannot transmit the disease. 
       People infected with TB bacteria have a lifetime risk of 
falling ill with TB of 10%. However persons with compromised 
immune systems, such as people living with HIV, malnutrition or 
diabetes, or people who use tobacco, have a much higher risk of 
falling ill. 
       When a person develops active TB (disease), the symptoms 
(cough, fever, night sweats, weight loss etc.) may be mild for 
many months. This can lead to delays in seeking care, and results 
in transmission of the bacteria to others. People ill with TB can 
infect up to 10-15 other people through close contact over the 
course of a year. Without proper treatment up to two thirds of 
people ill with TB will die. 
 
1.1.3. Conceptual Framework 
       This paper outlines the conceptual basis for assessment and 
evaluation of knowledge, Attitude and Practices of TB diagnosed 
patients. It describes the framework, the potential strengths and 
weaknesses. This is an example of conceptual framework for 
national tuberculosis programs. Factors include those external to 
a program, such as demographic or socio-economic 
characteristics. It also includes factors related to the health 
system and to individuals. 
       Knowledge can be said to be person’s familiarity with 
someone or something including  information, facts, descriptions, 
and/or skills acquired the person acquired  through experience or 

education. It can also be referred to the theoretical or practical 
understanding of a subject (e.g. Biology, Chemistry). It can be 
implicit (as with practical skill or expertise) or explicit (as with 
the theoretical understanding of a subject) or less formal 
("justified true belief."). There is however no single agreed upon 
definition of knowledge, and there are numerous theories to 
explain it. 
       The knowledge part in KAP is normally used only to assess 
the extent of participants’ knowledge about TB concepts related 
to national and international concepts in public health standing. 
Investigation may equally be for culture-specific knowledge of 
TB illness notions and knowledge related to health systems. 
       The term attitude is usually used to refer to a person's 
general feelings about an issue, object, or person, attitudes are 
interlinked with the person's knowledge, beliefs, emotions, and 
values, and they are either positive or negative and have also 
described causal attitudes or erroneous attitudes.  Attitudes is the 
second part of a standard KAP survey, most studies do not 
present results regarding attitudes, probably because of the 
substantial risk of falsely generalizing the opinions and attitudes 
of a particular group. People tend to give answers which they 
believe to be correct or in general acceptable and appreciated. 
Sensitive topics are particularly demanding. The survey 
interview context may influence the answer. Analysis of the 
results raises some concerns about the possibility of measuring 
attitudes through a questionnaire. One way to improve the 
reliability of measuring attitudes is to transform some of the 
attitude statements into direct questions in the other sections and 
to assess whether there is any discrepancy between the results or 
not. 
       Practices are the third and integral part of KAP surveys 
investigating health-related practices. Questions normally 
concern the use of different treatment and prevention options and 
are hypothetical. Findings are often used to plan activities aimed 
at changing behavior, based on the false assumption that there is 
a direct relationship between knowledge and behavior. 
Behavioral and social science research focuses largely on the 
major behavioral components influencing effective TB 
prevention and control -- issues including but not limited to 
treatment adherence, care-seeking behavior, patient-provider 
communication, perceptions of and ways to enhance the 
effectiveness of contact investigations, factors influencing 
acceptance of and adherence to LTBI treatment, and provider 
behaviors. 
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Figure 1: Conceptual Framework of Relationship between Patients TB Knowledge. Attitude and practices and Full recovery 

or Major complications outcome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       The framework is all about the need for effective TB 
information on TB Patients.  Understanding of the nature of TB 
infection (in terms of the meaning, causes, transmission, spread, 
features and prevention).  Attitude / perception with regards to 
risks of infection, perceived increase susceptibility and perceived 
barriers to treatment. Understanding of the benefit of good TB 
knowledge and health practices. May likely help lighten the 
patients’ worries and fear of the unknown outcome of the 
condition.  
       Practices especially on prevention of TB infection spread 
through proper sputum dispersal, covering mouth when coughing 
or sneezing and not eating together with others. Practices 
necessary to prevent complications like routine checkups, regular 
taking of drugs and eating healthy food to boost immunity. Poor 
and inadequate TB knowledge might make the patient adopt 
some practice that are not positive and might affect their 

recovery. All this might hinder the TB control measures that are 
in place. 
1.1.5. Justification for the study 
       It is of utmost importance that culturally adapted and 
acceptable TB control strategies are well identified and 
implemented. Therefore, in depth understanding of what the 
population knows about TB, what they think about people with 
TB, and what they actually do with regard to seeking care or 
taking other action related to TB are needed. Moreover, there’s 
need to identify knowledge gaps, cultural beliefs, or behavioral 
patterns that may facilitate action, as well as pose problems or 
create barriers for TB control efforts. It can also help 
understanding communication processes that are key to defining 
effective activities and messages in TB prevention and control, 
dispelling myth and encouraging people with TB and their family 
members to be more actively involved in care and to support 
community approach. It can also help identifying problems and 
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barriers in program delivery, as well as solutions for improving 
quality and accessibility of services. 
       Previous study on perceptions and beliefs about cough and 
tuberculosis and implications for TB control in rural Rwanda [11] 
pointed out the beliefs and popular perceptions on cough and 
tuberculosis (TB) in rural Rwanda and determine how they shape 
health-seeking behavior.  According to the data about 
Tuberculosis found in the integrated TB and HIV care in Rwanda 
[ 8 ], Information on Tuberculosis morbidity in Rwanda kept on 
increasing overtime since 1990{ 13 }. Myths have turned TB into 
a social stigma. Poor knowledge plays an important role in 
reluctance of patients in seeking treatment.  
       So far, no or very few studies have been conducted in 
Rwanda regarding awareness of TB attitude and practice to TB 
infection among TB patients on treatment. A program of TB 
control should be effective without erroneous beliefs amongst the 
patients on treatment. Thus, this study aims at assessing not only 
the knowledge but the attitude and practices that appear to 
influence the increase number of news cases and adherence of 
TB patients to TB control program in Rwanda. This study will be 
conducted in Kigali Rural and Urban health facilities. 
       Given this situation of TB trends in Rwanda, Education of 
patients and vulnerable communities is needed to improve early 
diagnosis and treatment adherence. The current study aims at 
investigating at what extent patients’ knowledge and altitudes 
contribute this increase in cases of TB in Rwanda overtime. 
Local survey on Knowledge and altitude towards TB greatly 
benefits the planning, health education and implementation of 
TB control programs. Research has shown that several health 
interventions have failed because they were designed without 
ascertaining the knowledge and health behavior of the target 
population Thus, this study aims at assessing not only the 
knowledge but the attitudes and practices.  
       This study will provide information on different factors in 
participants’ knowledge and altitude that can be used to educate 
people on how to adopt a more positive behavior. It will 
contribute and reveal area of knowledge gap about TB infection 
which can be used to heath educate the people of Rwanda in 
attempt to control TB infection in the country. The study would 
also supply information on barrier to effective utilization of TB 
services and some factors that contribute to treatment failure and 
loss to follow up from the Patients attitudes and practices.  I hope 
this contribution will serve as useful information and provide the 
impetus for advancing efforts to control and eventually eliminate 
TB. 
 
General research Objective: 
       The main objective of the study is to evaluate the 
knowledge, attitude and Practices of TB diagnosed patients in 
Rwanda towards TB infection? 
 
Specific Research Objectives: 
       To identify the knowledge of TB patients enrolled in the TB 
program towards TB infection? 
       To identify the attitudes of TB patients enrolled in the TB 
program towards TB infection? 
       To identify the practices of TB patients enrolled in the TB 
program towards TB infection? 
 

II. MATERIALS AND METHODS 
3.1. STUDY DESIGN 
       This study is primarily a cross sectional quantitative analytic 
survey, on diagnosed Patients with TB while still on treatment 
and after the completion of TB treatment. These are patients 
from Kigali Rural and Urban health facilities enrolled from TB 
treatment from July 2011 to June 2012. Survey is a sample 
selected from a large population for the purpose of participating 
in a survey that can be used to generalize to the population 
frame. 
       Setting of the study: The study were carried out at the 
health facilities in the three districts of Kigali at both Urban and 
Rural level. 
       Study Population: The study Population frame comprised 
of (2205) TB patients’ in the three districts in Kigali (Kicukiro 
(648), Nyarugenge (985), Gasabo (572).                                                       
These areall patients enrolled for treatment for TB infection from 
July 2011 to June 2012. The health facilities in the three districts 
were stratified into urban and rural health facilities in each of the 
three district from where the 12 health facilities comprising 6 
urban health facilities and 6 rural health facilities. The TB 
enrolled patients were 811 which were the target population used 
for the study.  
3.2 Sample of the study: 
       A representative sample size of four hundred and eleven 
(411) of TB patients drawn from the TB enrolled patients in 
(Kicukiro, Nyarugenge, Gasabo districts) based on the calculate 
sample size. These patients were drawn using random sampling 
from the interest population (Appendix for detail) 
Sample size calculation 
       Illustrative sample size calculation to estimate population 
proportion and be 95% certain that the survey estimates lies 
within 5% point of the true population proportion. Target 
Population size is 811. 

- Z = 1.96 (in a 2-tailed test with α=.05) 
- D = level of desired accuracy 5% or 0.05 
- P = Current prevalence of the problem 0.50, this is the 

most conservative estimate  
- Q = 1 – P ( 1 – 0.5) 
- n ≥ Z2 (P) (1-P) / D2 

 ≥ (1-96)2 (.5) (1-.5) / (.05)2 

≥ (3.8416) (. 25) / (.0025) 

- n ≥ 384.16 i.e. 385 (non- response allowance is distributed as 10%)  “n” for the study 

is 411 

Inclusion criteria: 
       Only patients who have been on treatment for more than one 
month were included in the current study. Children are not 
included in this study hence ages 18 and above were included. 
3.3 Sampling Technique 
        It is important to determine who to be included in the 
sample and how many people from the study population is 
needed for the survey. Health Facilities in the three districts in 
Kigali were stratified into Urban and Rural from which samples 
were drawn. The 411 TB patients were randomly selected in the 
patients treatment register proportionately according to the size 
of the health facility.  
3.4 Data collection Instrument 
       After extensive literature review and review of the 
standardized KAP questionnaire; a standardized and validated 
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TB KAP questionnaire was developed based on study objective. 
The questionnaire was first pilot testes, adjusted and fully 
certified for use. The instrument tries to explore questions about 
the knowledge, altitude and Practices of TB diagnosed patients 
towards TB infection. The questionnaire was designed in English 
and translated to local language (Kinyarwanda).  
       The instruments were subsequently administered to the 
participants. The structured questionnaire developed for this 
study have  four parts comprising the socio-demographic 
characteristics of the participants, questions designed to explore 
the level of TB knowledge, the attitudes or perceptions of the 
participants  towards TB infection and the practices exhibited by 
the participants towards TB infection. 
       The Knowledge part of the questionnaire have 25 correct 
questions (responses assigned 1 for correct and 0 for incorrect 
responses) the range is 1 to 25 (correct response options of 14 
and above) are classified as good knowledge of TB. While 
correct responses of less than 14 were classified as poor 
knowledge of TB. The mean of the questions was 14.28. 
       Attitude and perception of participants towards TB have 
total of 13 questions, poor attitude were classified as those 
correct responses that are less than 4, while good attitude were 
classified correct responses above 4. The mean for the attitude 
section of the study instrument was 4.57. 
       Practices regarding TB infection, evaluation were based on 
responses options opted by the participants on the 10 points 
questions. Correct responses options of less than 5 were 
classified as poor practices; while correct responses of 5 and 
above were categorized as good practices. The study means score 
for the practices questions was 5.28. 
3.5. Data collection 
       These randomly selected (411) participants were used for the 
study after accepting to participate. The community health 
workers at the health center were fully trained by the researcher 
and the assistant after getting their ethical approval of 
participation. The TB patients were interviewed face to face at 
the health Centre when the patients come to receive their daily 
TB drugs. This data collection processes was carried out under 
the supervision of the researcher, research assistant and District 
supervisors of the health facilities following approval from the 
health facility administrator. The process of data collection lasted 
for the period of two months 
   
3.6 ETHICAL CONSIDERATIONS 
       The study took place at the 12 health facilities in Kigali at 
different times. The aim of the study and consent form were 
explained to the participants and the consent form given to them 
to sign their initials in agreement. The research used health 
facility ID and name code, while numbers were assigned to 
participants as identification. All information that the 
respondents provided was kept confidential and the data was 
used for research purposes only. Those who did not participate in 
the study went on with their TB treatment without any problem. 
There was no form of money or reward given for their 
participation, only the data collectors were given their transport 
fee and lunch.  
3.7 Study Variables: 
Dependent variables / Outcome Variables:  

       Participants’ level of knowledge of TB infection and their 
attitudes and practices like acceptance of the condition, 
compliance to treatment, prevention of spread of infection and 
elimination of complications. 
Independent variables / Exposure Variables: 
       The participants Age, gender, profession, marital status, 
level of education, health facility type and owners of the health 
facility, Patients level of knowledge, His attitude and practices 
towards TB infection, Etc. 
3. 8.  Definition of Different Study Variables 
       Knowledge: Is a familiarity with something, facts, 
information on something and description of skills acquired 
through experience or education. Knowledge relevant to patients 
are meaning of TB infection, transmission, treatment and control, 
knowing reason for treatment, duration of treatment and 
consequences of stopping treatment 
       There is however no single agreed upon definition of 
knowledge, and there are numerous theories to explain it. 
Knowledge acquisition involves mental reasoning involving the 
cognitive system: perception, learning, communication and 
association. In fact knowledge is related to the capacity of 
acknowledgment in human beings.  
       Altitude: It is an aggregate of the responses or reactions or 
movements made by an organism (man) in any situation. It can 
be an action or reaction of something under specified 
circumstances. Risk behaviors’ are such like noncompliance to 
treatment, follow up care and disease control measures. 
       Behavioral and social science research focuses largely on 
the major behavioral components influencing effective TB 
prevention and control -- issues including but not limited to 
treatment adherence, care-seeking behavior, patient-provider 
communication, perceptions of and ways to enhance the 
effectiveness of contact investigations, factors influencing 
acceptance of and adherence to LTBI treatment, and provider 
behaviors. Much of the research includes or targets pertinent 
high-risk populations, such as minorities, foreign-born, and 
disenfranchised populations 
       Evaluation: Is a form of assessment or analysis of level of 
compliance to giving standard or system of operation of any task. 
How they adhere to treatment, follow up care and other disease 
control measures. The Patients’ demonstration of sound 
knowledge of TB through informed choice positive health 
behavior.  
       MDR-TB:  Multidrug Resistant Tuberculosis (MDR-TB) is 
defined as TB that is resistant at least to INH and RMP. Isolates 
that are multiply resistant to any other combination of anti-TB 
drugs but not to INH and RMP are not classed as MDR-TB. 
       Tuberculosis: Is an infectious or communicable airborne 
disease that affects the Lungs and other body parts, caused by 
Mycobacterium Tuberculosis. Tuberculosis infection places 
people at greater and can be target for intervention, prevention 
and control through knowledge and positive health behaviors. 
       Informed consent: This is a form ofan agreement given by 
a person to allow something to happen, made with full 
knowledge of the risks involved and the alternatives. 
       Purposeful sampling: The process of selecting people to 
participate in a focus group that will be able to provide the most 
meaningful information on the topic. 
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       Sample: The subset of the population from whom data are 
collected. 
       DOTs: The DOTS (Directly Observed Treatment Short-
course) strategy of tuberculosis treatment recommended by 
WHO was based on clinical trials done in the 1970s by 
Tuberculosis Research Centre, Chennai, India. The country in 
which a person with TB lives can determine what treatment they 
receive. This is because multidrug-resistant tuberculosis is 
resistant to most first-line medications, the use of second-line 
anti-tuberculosis medications is necessary to cure the person. 
However, the price of these medications is high; thus poor people 
in the developing world have no or limited access to these 
treatments. 
3.9 Data analysis 
       This study investigated the level of understanding of TB 
definition, causes, transmission, recognition of signs and 
symptoms, perceptions of risks, treatment-seeking patterns, 
preventive measures and practices among TB diagnosed patients 
in Kigali province in Rwanda. This is to be able to compare 
findings and to determine if there is real difference. The data 
returned from the field were sorted out, arranged and were made 
ready for data entry using Epi-data, version 3.1 (Lauritsen2000–
2006). Data cleaning, management and analysis were carried out 
by using SPSS computer software version 13.0 (SPSS Inc. 
Chicago, IL, USA). Also plan of data analysis were developed 
and were used during data cleaning and data analysis. 
       Descriptive statistics such as frequency, percentages, mean, 
median and range were used to primarily summarize data to ease 
understanding. Spearman’s rho was used to analyze the strength 
and direction of the relationships between knowledge, attitude 
and practice score. Categorical independent variables were socio- 
demographic characteristics and dependent variables were 
knowledge, attitude and practices score categories, which were 
not normally distributed.  
       Statistical significant variables were used for regression 
analysis. Binary logistic regression analysis described those 
variables independently related to knowledge and practices about 
TB infection. Statistical significant was considered at P- values < 
or = .05. 
 

III. RESULTS PRESENTATION 
       This section of the study report showed the results of the 
participants response based on their knowledge, attitude and 
practices towards tuberculosis infection based on the data 
collected from the rural and urban health facilities in Kigali. The 
total number of completed questionnaires was 411 and they were 
analyzed in the following manner. Descriptive statistics like 
frequency, percentages, range mean and scores interval were 
used to primarily summarize the data for ease of comprehension. 
The study variables are described initially as simple percentages, 
with the first part comprising of the demographic data. This is 
followed by the univariate analysis of the participants’ responses 
based on their knowledge; attitude and practices towards TB 
infection were then presented 
       Bivariate analyses using the spearman rho test were used to 
show relationships between the participants’ levels of 
knowledge, attitude and practices towards TB infection and their 
social demographic information’s.  

       Lastly, Binary logistic regressions analysis was used to 
determine variables independently related to knowledge and 
practices about TB infection. 
 
4. 1.  Socio- demographic characteristics of participants 
       The table below presents the demographic characteristics 
information of the study participants comprising the total of four 
hundred and eleven (411) 
 

TABLE: 4.1  The participants’ background information. 
 
Background Characteristics (n = 
411) 

Proportion Percentage 

Sex:   
                 -     Male 253 61.56 
                  -      Female 153 38.44 
Age group:   
                        -  18 - 3 9  278 67.6 
                        -   40 – 59 111 27.6 
                       -    60 – 79 20 4.9 
                      -   80 + 2 .5 
Education:   
                -    None 90 21.90 
                -      Primary 163 39.66 
                -      Secondary 125 30.41 
               -      Diploma / Certificate             24 5.84 
                    -  Degrees / Master’s 9 2.19 
Occupation:   
                    -    Farming 107 26.03 
                     -     Civil servant 61 14.84 
                     -       Trading 35 8.52 
                     -     Unemployed 79 19.22 

                    -       Student 68 16.55 
                    -       Self-Employed 61 14.84 
Residence:   
                                              -  Urban 351 85.40 
                                   - Rural 60 14.60 
Patients’ Religion:   
                                 -   Traditional 
Religion 

11 2.68 

                                 -   Christian 
Religion 

364 88.56 

                                 -    Moslem 35 8.52 
                                   -         Others 1 0.24 
Patients’ Marital Status:   
                                         -   Married 207 50.36 
                                         -    Single 159 38.69 
                                          -  Widowed 21 5.11 
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                                          -    Separated 22 5.35 
                                          -    Divorced 2 0.49 
 
       Four hundred and eleven TB Patients were selected to 
Participate in this study; all of them completed their 
questionnaire. The proportion of men and women were 61.56% 
and 38.44% respectively. About 61.6% of the participants were 
in the age group of 10 to 39, while 88.56% were Christians. 
Educational status were between 39.66% and 30.41% for 
Primary and secondary level education. Predominantly 26.03 of 
the participants were farmers, 19.22% unemployed, Students 

16.55% and Self-employed 14.60%. The proportion of 
participants from urban and rural health facility were 85.40% and 
14.60%. About 50.36% of them were married, while 53.80% of 
participants attend faith based health facility for treatment. 
 
4. 2. 1   Participants’ knowledge of TB 
       The distribution of the participants’ TB knowledge based on 
responses to 21 TB questions on 10 items in TB concept. 
 
 

 
Table 4. 2: TB infections’ Knowledge items responses 

 
Knowledge Questions items Frequency Percent 

 
1. TB infection is a disease that can spread to other person 282 68.6 
2. TB infection easily spread while coughing or sneezing 371 90.3 
3. It is lung disease that make people cough and infect others 403 98.1 
4. TB infection spread easily when infected person coughs 375 88.8 
5. Stopping TB treatment results in drug resistance and affect other organs 271 65.9 
6. Stopping treatment worsens disease spread 252 61.3 
7. TB infection is a very serious infection 361 87.8 
8. Symptoms of cough that last longer than 3 weeks 330 80.3 
9. Coughing up blood 153 37.2 
10. Weight loss 330 80.3 
11. Chest pain 206 50.1 
12. Shortness of breath 264 64.2 
13. Ongoing Fatigue 103 25.1 
14. TB infection is got through the air from infected particles from sputum 357 86.9 
15. Covering mouth and nose while coughing helps to prevent TB spread 298 72.5 
16. Homeless people are easily susceptible to TB infection 34 8.3 
17. Also People living with HIV/AIDS 96 23.4 
18. History of being to prison 26 6.3 
19. TB infection is curable 394 95.9 
20. TB infection is treated with DOTS 376 91.5 
21.  Drugs given at health centers 84 20.4 

 
       The participants answered a total of 10 questions focusing on 
the meaning of TB, transmission of TB infection, severity of the 
infection, mode of spread, preventive measures, people mostly 
affected, signs and symptoms, curability of the diseases, TB 
treatment, etc. The table above represents the distribution of 
participants’ response’s and percentages on TB knowledge 
questions. 
       The participants’ responses on whether TB infection can be 
cured were strongly positive (95.9% (394) of the 411 believed 
there is total cure for the condition. This is very good, because it 
will help them to accept the condition and comply on treatment 
regime. Also on how a person can avoid spreading TB infection 
to others 72.5% (298) were covering the mouth and nose when 
coughing or sneezing. These responses if properly carried out 
will help to control the spread of TB infection. 
       Meanwhile the participants’ responses on the meaning 
(68.6% and 90.3%), transmissions (88.8%), all demonstrated fair 
level of understanding which equally empowers them to perceive 
the condition well and comply with the treatment and other TB 

control measures. But there were poor responses on symptoms 
regards coughing up blood and shortness of breath (37.2% and 
25.1%). Also regards to questions on who can be more likely to 
be infected with TB infection? With regards to homelessness, 
People living with HIV/AIDS and people who has been to prison 
(8.3%, 23.4% and 6.3%) respectively. 
       When we categorize the study participants to be able to 
assess the grades of knowledge (based on good and poor 
knowledge). We have the following distribution of the 
participants as in the table below 
 

Table 4.3.  Knowledge score categories 
 
Knowledge categories frequency percent 
Good knowledge (Right options 
that are 13 and above) 

246 59.9 

Poor knowledge (Right options < 
or = to 12) 

165 40.1 

Total 411 100 
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Mean = 13.03, Range = 16, Percentile 25th =11, 50th = 13, 75th 
= 15 
 
       The general level of the participants’ knowledge of TB 
infections showed that 40.1% (165) of the participants had poor 
level of knowledge which is a strong indication for improved 
awareness program to help in total TB eradication. That 59.9% 
(246) good knowledge, it is good that majority of the participants 
have good knowledge, but it would be most desired that the 
whole participants have good knowledge so that poor knowledge 
does not exist. If we are able to have good knowledge, we can be 
sure of having a good impact and breakthrough in the TB control 
program.  
 
4. 2.2: Participants’ TB Knowledge according to socio- 
demographic characteristics. 
       The participant’s knowledge categories of good and poor 
were used to test their association with the socio- demographic 
characteristics. This would enable us know the socio- 
demographic characteristics test results that are significant with 
knowledge (at 0.05 alpha level statistical significance). 
 

Table 4. 4: TB knowledge relationship with Participants’ 
socio- demographic characteristics 

 
Independent 
Variables 

Variable 
Categories 

Percent of 
Good 
knowledge  

Percent of 
Poor 
Knowledge  

P- 
Value 

Age group 18 to 
39years 

62.2 37.8 .354 

 40 to 69 
years 

54.7 45.3 

 70 and 
above 

60.0 40.0 

Gender Male 59.4 40.6 .831 
 Female 60.5 39.5 
Educational 
Group 

Not 
educated 

46.7 53.3  
.002 

 Secondary 
Education 

58.3 41.7 

 Higher  
Education 

69.0 31.0 

Professional 
group 

Farming 49.5 50.5 .031 

 Civil 
Servants 

68.9 31.1 

 Self 
Employed 

57.3 42.7 

 Un 
Employed 

65.3 34.7 

Religious 
Group 

Traditional 
Religion 

54.5 45.5 .826 

 Christians 59.6 40.4 
 Muslims 63.9 36.1 
Marital 
Status 

Married 55.1 44.9 .046 

 Single 64.7 35.3 
Residence Urban 58.2 41.8 .103 

 Rural 69.5 30.5 
 
       Table 4.4 presented the results of the spearman rho test on 
the relationships between the socio-demographic characteristics 
and the knowledge scores of the participants. 
       Among them were three that were statistically significant 
with the TB knowledge at the 0.05 significant levels. They 
include the participants’ professional categories with P value of 
0.031, Educational categories with P- value of 0.002, marital 
group P-value .046. 
 
4.2.3 The Determinants of Knowledge Variables in the study 
Participants 
       In order to find the variables that are the real determinant of 
participants TB knowledge, we use the binary logistic regression. 
 
Table 4. 5: Regression analysis of association of variable with 

Knowledge scores as independent variable 
 

Variables B Sig. Exp.(B) 95% 
Lower 
C I 

Upper 
C I 

Stopping treatment worsens  TB disease spread 
Not educated 
Reference 

  1   

Higher 
education 

-.871 .007 2.389 1.270 4.497 

TB infection is lung disease that make people cough and 
infect others 
Not educated 
Reference 

  1   

Higher 
education 

2.687 .043 14.681 1.089 197.833 

Symptoms of cough that last longer than 3 weeks 
Not educated 
Reference 

  1   

Secondary 
Education 

.697 .029 2.007 1.075 3.747 

Higher 
education 

1.096 .005 2.992 1.075 3.747 

Symptom of 
weight loss 

     

Not educated 
Reference 

  1   

Secondary 
Education 

-.716 .028 2.045 1.081 3.870 

Symptom of 
Ongoing 
Fatigue 

     

Not educated 
Reference 

  1   

Secondary 
Education 

.665 .021 1.926 1.103 3.361 

TB infection is got through the air from infected particles 
from sputum 
Not educated 
Reference 

  1   

Higher -1.057 .025 2.878 1.140 7.267 
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education 
Covering mouth and nose while coughing helps to prevent 
TB spread 
Farming 
Reference 

  1   

Civil Servants 1.319 .005 3.739 1.488 9.395 
TB infection is treated with DOTS 
Farming 
Reference 

  1   

Self Employed -1.386 .011 .250 .086 .723 
 
       Findings from the regression analysis in table above showed 
that  participants’ in higher education are 2.3 times 
knowledgeable (OR = 2.389, C I 1.270, 4.497) than the not 
educated reference group on what happens when TB treatment is 
stopped. Also participants in the higher education group had 14.6 
times higher knowledge (OR =14.681, C I 1.089, 197.833) of 
definition of TB infection than the not educated reference group. 
Participants in the Higher education group had 2.9 times higher 
knowledge (OR = 2.992, C I 1.396, 6.411) than participants with 

secondary education and the not educated on symptoms of cough 
that last longer than 3 weeks. Concerning symptoms of weight 
loss and ongoing fatigue, participants with secondary education 
had 2. 04 and 1.926 higher knowledge (OR = 2.045, C I 1.081, 
3.870 & OR = 1.926, C I 1.103, 3.361) than the reference not 
educated group.  
       Participants’ in higher education group are 2.8 times higher 
in knowledge (OR =2.878, C I 1.140, 7.267) that TB infection is 
got through the air from infected particles fromsputum than the 
reference group.  Regards to covering mouth and nose while 
coughing to help prevent TB spread, the civil servants are 3.7 
times higher (OR = 3.739, C I 1.488, 9.395) than the farming 
reference group.  
 
4. 3. 1   Participants’ Attitudes towards TB infection 
       The distribution of the participants’ attitudes towards TB 
infection based on responses to 13 attitude questions on 4 items 
on TB attitude. 
 

 
Table 4. 6: Participants responses on attitudes towards TB infection 

 
Attitudes Questions Frequency Percent 
How do you when diagnosis of TB infection 
Fear 162 39.4 
Surprise 58 14.1 
Sadness or hopelessness 170 41.4 
Who would you talk to about TB infection? 
Dr. or other medical workers 276 67.2 
Other family members 123 29.9 
No one 9 2.2 
Which statement is closet to how you feel about people with TB disease? 
 '' I feel compassionate and have desire to help them" 226 55 
" I feel compassionate, but tends to stays away from them " 152 37 
 " It is there problem, I cannot get TB" 12 2.9 
" I f ear them because they may infect me" 66 16.1 
" I have no particular feeling" 16 3.9 
In your community, how is a person who has TB, usually regarded or treated? 
Most people rejects him or her 221 53.8 
Most people are friendly, but they still avoid him or her 183 44.5 
The community mostly supports and helps him or her 65 15.8 

 

 
       The participants’ responses on attitude towards TB infection 
showed that 39.4% (162) were afraid when they learnt they had 
TB infection.  Also 41.4% (170) participants felt sad and 
hopelessness with the news of the condition. It was however 
observed that a good number of them 67.2% (276) opted that 
they would discuss the condition with the Dr. or other health 
worker, this is good because it will enable them get quicker 
medical assistance. But there are 2.2% (9) of the participants that 
maintained that it is best for them to keep the condition and their 
perception to themselves. This is not healthy because problem 
shared are half solved. 
       Half of the participants’ 55% (226) expresses that they have 
compassionate feeling and desire to help TB infected people. It is 
very helpful because sick people need support and love. It was 

observed that stigmatization is still playing predominant role, 
because 53% (221) of the participants responses were that most 
people in the community rejects TB infected people. Also it was 
noted that 44.5% (183) of the participants’ responses showed that 
though some community members appear friendly, but they still 
distance themselves from TB infected people. These attitudes of 
resentment, isolation, and stigmatization are most unwelcomed 
and affect the TB infected population. 
       The participants’ were further categorized into two groups of 
good and poor attitudes. These two groups were used to test their 
association with the socio- demographic characteristics. This 
would enable us know the socio- demographic characteristics test 
results that are significant with the attitude (at 0.05 alpha level 
statistical significance). 
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Table 4 .7: Categories of Participants’ attitude scores 
 
Categories of Participants’ responses on attitudes towards  
TB infection Frequency Percent 
 Good Attitude (4 and above right options) 273 66.4 

Poor Attitude (0 to 3 right options) 138 33.6 

Total 411 100.0 
 

 
Mean= 4.57,  Range 9 (0 to 13), Minimum = 2. Maximum = 11 
 
       The participants’ attitudes and perceptions towards TB 
infections and how they are perceived in the community showed 
that 66.4% (272) of the participants had fair attitude towards TB 
infection. Though there are about 33.6% (114) with poor 
attitudes. 
 
4. 3. 2. Attitude according to the participants’ socio- 
demographic characteristics 
       The attitude scores were analyzed along with the variables in 
the participant’s socio-demographic characteristics to determine 
the variable that is statistically significant. 
 
 
Table 4. 8: Participant’s attitudes response relationship with 

the socio- demographic characteristics 
 
Independent 
Variables 

Variable 
Categories 

Percent of 
Good 
knowledge  

Percent of 
Poor 
Knowledge  

P- 
Value 

Age group 18 to 
39years 

67.3 32.7  
.663. 

 40 to 69 
years 

64.1 35.9 

 70 and 
above 

80.0 20.0 

Gender Male 66.2 33.5 .951 
 Female 71.0 29.0 
Educational 
Group 

Not 
educated 

68.9 31.1  
.648. 

 Secondary 
Education 

63.8 36.2 

 Higher 
Education 

67.7 32.3 

Professional 
group 

Farming 71.0 29.0  
.384. 

 Civil 
Servants 

67.2 32.8 

 Self 
Employed 

68.8 31.2 

 Un 
Employed 

61.2 38.2 

Religious 
Group 

Traditional 
Religion 

63.6 36.4 ..923 

 Christians 66.8 33.2 
 Muslims   
Marital 
Status 

Married 68.6 31.4 . 

 Single 64.2 35.8 
Residence Urban 65.8 34.2 ..526 
 Rural 70.0 30.0 
 
       The result above showed that none was significant on 
spearman rho test on the relationships between the socio-
demographic characteristics and the attitudes scores of the 
participants at the 0.05. 
       In order to further explore more on the attitude of the 
participants to know how they feel or perceive the TB infection 
and identify what worries them most about TB infection. 
Below is the distribution of the participants’ responses on this 
question. 
 

 
Figure 2:  What worries you most about TB infection? 
       The responses from the participants showed that death fear account for 27.7% (144), while majority of them 42.3% (174) gave no 
response to the question. However, the responses showed that the participants have fear of infecting others 38 (9.2%), also fear of not 
being cured 36(8.8%) and concern about the prolonged time on treatment 26 (6.3%).  
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Figure 3: Sources of TB information 
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       The study participants main source of TB information are the radio, TV, Health workers and from Brochure, Posters and Printed 
materials 
 

4.4.1. Participants’ practices towards TB infection 
The distribution of the participants’ practices towards TB infection based on responses to 10 practices questions on 2 
items on TB practices. 
 

Table 4.9: Participants' Practices responses on questions about health practices towards TB infection 
 
 

Practices Questions Frequency Percent 
A. Things done to prevent TB disease getting worse? 
1. Covering mouth while coughing or sneezing 112 27.3 
2. Eating with separate utensil 112 27.3 
3. Ensure to regularly eat healthy food to boost immunity 230 56 
4. Regular taking of drugs as prescribed 345 83.9 
5. Attendance to check- ups regularly 263 65.2 

B. Prevention of TB spread to others 
6. Not spiting around indiscriminately 325 79.1 
7. Using separate plates to serve food to other family members 283 64 
8. Immunization of other family members 105 25.5 
9. Improving personal hygiene 150 36.5 
10. Disposing sputum regularly 260 63.3 

 
Mean: 5.28, Range: 8 (0 to 10), Maximum: 10, Minimum: 2 
 

       Regarding practices by participants taking of drugs regularly 
and going for checkup (83.9%, (345), 65.2% (263), were among 
strong indication of their determination to recover. Other strong 
practices observed were not spitting indiscriminately (79.1% 
(325), Using separate plates to serve food to other family 
members 64% (283) and disposing sputum regularly 63.3% 
(260). These responses if effectively and efficiently carried out 
by these patients will go a long way in the prevention and control 
of TB infection. 

       The participants’ were further categorized into two groups of 
good and poor Practices. These two groups were used to test their 
association with the socio- demographic characteristics. This 
would enable us know the socio- demographic characteristics test 
results that are significant with the attitude (at 0.05 alpha level 
statistical significance). 
 

 
Table 4. 10: Participants Practices response scores categories 

 

Practice responses on preventive measures and treatment 
compliances (based on 10 questions) Frequency Percent 
 Good Practices (5 and above right options) 257 62.5 

Poor Practices (0 to 4 right options) 154 37.5 
Total 411 100.0 

 

Mean: 5.28 Range: 8 (0 to 10), Maximum: 10, Minimum: 2 
 
 
       Majority of the participants (62.5% (257) have fair and good 
level of practice of preventive measures and treatment 
compliances. This will help them to recover fully and will not 
spread the disease easily. Though it is really worrisome that up to 
37.5% (154) of the participants had poor practices, so a lot still 
need to be done to enhance more positive practices from them  
 

4. 4. 2. Practices according to socio-demographic 
characteristics of the participants. 
       The distribution of the participants’ practices towards TB 
infection based socio- demographic characteristics of the 
participants and their levels of significant. 
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Table  4. 11: Participant’s practices relationship with socio-
demographic characteristics. 

 
Independent 
Variables 

Variable 
Categories 

Percent of 
Good 
knowledge  

Percent of 
Poor 
Knowledge  

P- 
Value 

Age group 18 to 
39years 

60.8 39.2 .465 

 40 to 69 
years 

65.6 34.4 

 70 and 
above 

80.0 20.0 

Gender Male 63.0 37.0 .806 
 Female 61.8 38.2 
Educational 
Group 

Not 
educated 

51.1 48.9  
.031 

 Fairly 
Educated 

63.8 36.2 

 Well 
Educated 

67.7 32.3 

Professional 
group 

Farming 55.1 44.9 .181 

 Civil 
Servants 

60.7 39.3 

 Self 
Employed 

69.8 30.2 

 Un 
Employed 

63.9 36.1 

Religious 
Group 

Traditional 
Religion 

27.3 72.7 .026 

 Christians 62.6 37.4 
 Muslims 72.2 27.8 
Marital 
Status 

Married 65.2 34.8 .257 

 Single 59.2 40.2 
Residence Urban 59.8 40.2 .006 
 Rural 78.3 21.7 
 
       Table 11 presented the results of the spearman rho test on the 
relationships between the socio-demographic characteristics and 
the practices scores of the participants. 
       Among them were three that were statistically significant 
with health practice at the 0.05 significant levels. They include 
educational level P-value of 0.031, the owners of health facilities 
with P value of < 0.001 and the religious group 0.026 
respectively. And lastly the location of the health facilities is 
with P- value of 0.006. 
 
4.4.3. The Determinants of Practice Variables in the study 
Participants 
       In order to find the variables that are the real determinant of 
participants’ health Practices, we use the binary logistic 
regression 
 
 
 
 
 

Table  4.12: Regression analysis of Practices and association 
with independent variable 

 
Independent 
Variables 

B Sig. Exp.(B) 95% 
C I 
Upper  

 
Lower 

Practices of covering mouth and nose while coughing & 
sneezing 
Not Educated 
Reference 

  1   

Secondary 
Education 

-.547 .058 .579 .328 1.019 

Rural Residence 
Reference 

  1   

Urban 
Residence 

.604 .039 1.830 1.031 3.247 

Practice of 
eating with 
Separate utensil 

     

Rural Residence 
Reference 

  1   

Urban residence 
(1) 

.774 .008 2.167 1.229 3.823 

Ensure to regularly eat healthy food to boost immunity 
Not Educated 
Reference 

  1   

Higher education 
(2) 

.526 .048 1.682 1.004 2.854 

Farming 
Reference 

  1   

Civil Servant (1) .927 .005 2.526 1.316 4.849 
Self Employed 
(2) 

.576 .043 1.779 1.019 1.104 

Unemployed (3) .710 .006 2.035 1.227 3.375 
Regular taking of drugs as prescribed 
Not Educated 
Reference 

  1   

Higher education 
(2) 

.926 .010 2.524 1.252 5.090 

Traditional 
Religion 
Reference 

  1   

Christian 
Religion (1) 

1.522 .014 4.583 1.352 15.532 

Moslem (2) 1.642 .034 5.167 1.134 23.548 
Rural Residence 
Reference 

  1   

Urban Residence 
(1) 

-
1.867 

.011 6.467 1.539 27.170 

Attendance to checkups regularly 
Farming 
Reference 

  1   

Unemployed (3) .524 .050 1.689 1.000 2.853 
Not Educated 
Reference 

  1   

Secondary 
education (1) 

.686 .011 1.985 1.171 3.364 

Higher education .845 .002 2.329 1.361 3.985 
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(2) 
Urban Residence 
Reference 

  1   
Rural residence 
(1) 

.647 .046 1.909 1.010 3.608 

 
 
Concerning measures adopted by the participants to prevent TB disease spread. 
      

Independent Variables B Sig. Exp.(B) 95% C 
I 
Lower 

Upper 

Immunizing other family members  
Urban Residence Reference   1.000   
Rural Residence (1) .713 .015 2.039 1.146 3.628 
Disposing sputum properly 
Not Educated Reference   .066 1.000   
Secondary education (1) .625 .021 1.868 1.100 3.170 
Urban Residence Reference   1   
Rural Residence .964 .005 2.623 1.345 5.114 

 
       The regression analysis in table above showed that the health 
Practices of covering the mouth and nose while coughing or 
sneezing were more 1.8 times more among the urban participants 
with (OR = 1.830, CI = 1.031, 3.247). Also participants’ level of 
practice of regular eating of healthy food to boost immunity were 
I.6 times higher in the participants with educational level (OR = 
1.692, CI = 1.004, 2.854) than the reference group not educated. 
The civil servants have 2.5 times higher practice (OR = 2.526, CI 
= 1.316, 4.849) than the farming reference group.  
       Regards to practice of regular taken of drugs as prescribed, 
participants in higher educational group are 4.5 times higher 
practices (OR = 4.583, CI 1.352, 15.532) than reference group. 
For religion, Christians have 4.5 times higher(OR = 4.583, CI 
1.352, 15.532) than the traditional reference group. 
       With regards to practices of regular attendance to checkups 
participants in higher educational level have 2.3 times higher 
practices than not educated. Also the unemployed group have 1.6 
times higher in practice (OR = 1.689, C I = 1.000, 2.853) than 
the farming reference group. Participants from urban residence 
have 1.9 times higher in practice (OR = 1.909, CI = 1.010, 3.608) 
than those from rural residence. Regards to practice of disposing 
sputum properly participants with secondary education have 1.8 
times higher (OR = 1.868, C I = 1.100, S.170) than the not 
educated reference group.  Practice of immunization of other 
family, the rural residence have 2 times higher practice (OR = 
2.039, C I = 1.146, 3.628) than those from urban residence. 
 
4. 5.1. Participants’ Knowledge and Practices towards TB 
infection 
       In attempt to find out whether the participants’ knowledge of 
TB had an effect on the level health practices. The relationship 
between the knowledge of TB infection on the practices of the 
participants using spearman rho 
 
 
 
 

Table 4. 13: Participants’ TB knowledge and practices 
relationship 

  
Variable B Sig. Exp.(B) 95% C 

I 
Lower 

Upper 

Poor Health 
Practices 
References 

  1   

Good health 
Practices(1) 

2.010 .000 7.466 4.766 11.695 

 
       The association between the knowledge scores and practices 
scores using binary logistic analysis were significant with P –
value of < 0.001, OR = 7.466, CI 4.766, 11.695. Participants with 
good TB knowledge have 7.4 times higher health practices than 
those with poor knowledge. 
 

IV. DISCUSSION OF THE STUDY FINDINGS 
       The study is a cross sectional study that evaluated the 
knowledge, attitude and practices among the TB diagnosed 
patients towards TB infection in the rural and urban health 
facilities in Kigali. The discussion is arranged in the following 
sections: 
 
5.1 Knowledge of TB infection 
       The knowledge part of KAP help us to assess the extent of 
community knowledge on the  concept TB infection, knowledge 
of the illness and culture specific knowledge of TB infection, 
related to national and international concept in the public health 
programs. This study is the first to explore knowledge, attitude 
and practices in Kigali province. Despite the patient provider 
interaction, TB knowledge can be considered poor among the 
participants’ in this study. They are quite aware of the meaning 
of TB infection (68.6%, 98.1% and 90.3%), how TB is 
transmitted through air when coughing and sneezing and is pass 
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from person to person (88.8%). Also they fairly understand the 
consequences of non-compliance to TB treatment (65.9% and 
61.3%).  
       Moreover a good number of them (91.5%) knew about TB 
treatment through DOTS and understand that TB can be cured 
(95.9%). This is in line with {34} 
       The poor knowledge was most evident on the knowledge of 
who can be infected with TB infection With regards to 
homelessness, People living with HIV/AIDS and people who has 
been to prison (8.3%, 23.4% and 6.3%) respectively.  
       Studies show prolonged cough, at times chest pain, loss of 
weight, fever, difficulty in breathing, and coughing up blood are 
perceived to be associated with TB by the people [9, 30, 35]. In 
the present study the symptoms of TB reported by the patients 
indicated a fair level of knowledge. There were poor responses 
on some of the key symptoms regards coughing up blood and 
shortness of breath (37.2% and 25.1%).  
       The health care workers (48.2%), the radio (69.1%) and 
brochure, posters and other printed materials (8.3%) were their 
main sources of information about TB infection. In India doctors 
and health care workers were stated to be the source of the 
information regarding tuberculosis by 50.2% followed by mass 
media (33.8%), and (34.7%) mentioned interaction with others in 
the community [36]. These sources has poor response outcome 
which is a strong indication that a lot still need be done to 
improve the TB general information media. Mass media could 
play a vital role in success for passive case finding and treatment 
[28]. 
 
5.2 Attitudes towards TB infection 
       Majority of the respondentsindicated that they would be 
afraid. Surprise, sad and feel hopeless, embarrassed and ashamed 
if they learned they had TB. Similar feelings have long been 
associated with TB {38}.  Majority of the participants (67.2%) 
would talk to the Doctor or other medical worker about the TB 
illness. Others (29.9%) would talk to other family members 
about the illness, there were about (2.2%) who would not tell no 
one about the illness.This result was consistence with {9} which 
found that almost all of the respondents would talk to the health 
workers and family members about the illness. 
       The social concept of TB in the community plays an 
important role and negative attitudes like isolation or 
stigmatization may add burden to the patients. Community 
stigma stems from a perceived risk of infection and perceived 
link between TB and poverty, where a TB patient has long been 
condemned, disgraced and marginalized by the society. Social 
stigma with a lack of understanding of TB leads to delays in 
seeking treatment and poor adherence to therapy. Stigma is 
serious barrier to proper and timely health seeking behavior 
{36}. Findings in this study equally disclosed that the negative 
attitude in this study may add to illness burden in many ways. 
This is preventable hence if people are educated in the 
community, with better understanding, they would be more 
willing to cooperate and enhance a more social acceptable 
environment.  
 
5.3 Practices towards TB infection 
       In the area of practice, study findings were not really good.  
Majority of the respondents in that study had a good practice of 

going for checkups, ensured regularly eating of healthy food to 
boost immunity and regular taking of drugs (56%, 83%, 65%) 
respectively. As measures taken to ensure the disease did not get 
worse. Regular attendance to checkups was in consistent with 
{9} study that find most of the participants (75.8%) coming for 
regular checkups. Study findings also show that (27.3%) of the 
participants are the few that are practicing covering of mouth 
while coughing. There were (25.5%) who were the very few 
admits to the practice of immunization of family members 
against TB infection; this is among the preventive measures to 
limit the disease spread. This is in contrast with {9} which 
showed good result (52%) on household immunization screening  
adherence. 
 
5.4 The relationship between the knowledge scores and 
practice score 
       The knowledge and practice score distribution were strongly 
significant and is as represented above with P –value < 0.001, 
OR = 7.466, CI 4.766, 11.695. This means that participants’ 
educational level has strong influence on the level of health 
practices. Participants who are well educated had greater level of 
health practices compared the reference that is not educated.  
Same is in line with {9} KAP study among TB children in 
Sirindhorn Hospital Bangkok in which the study showed a good 
correlation between knowledge and practices with a P- value of 
0.001. 
 
5.5 Conclusion 
       This study shed light to the awareness of TB disease and 
practices by the TB patients in Kigali, despite good TB control 
programs designed in the Rwanda health institutions. Knowledge 
about tuberculosis among TB patients was not good; however, 
there are poor understanding of some symptoms and the people 
most susceptible to TB infection. Diagnosis of TB is associated 
with increase anxiety/tension concerning prolonged time on 
treatment, fear of infecting others and stigma, along with 
threatened self-esteem and quality of life. There are still some 
problems with practices based on health promotional and TB 
prevention guidelines, that still need to be addressed. Mass media 
can be better utilized to remove misconceptions that still exist 
among some of the participants. Psychosocial reactions towards 
TB as revealed in this study should be addressed through 
counseling and communication during treatment in the DOTS 
Centre. This may contribute to success of the national TB control 
program. 
       Loss to follow up to optimal care of TB patients is an 
important challenge in the national TB control program. 
Completion of treatment is the necessary condition for the 
patient’s cure and the prevention of multi-resistant TB strains. 
Measures such as reinforcing quality communication between 
patients and providers, strengthening existing implementing 
programs and making sure the existing control measures are 
sustained at grass root level. Such measures are likely to increase 
the therapeutic success rate, impacting on global disease burden 
attributable to TB in Rwanda. There was lots of room for 
improvement of KAP of TB among TB diagnosed patients 
surveyed. Given the complexity of factors that have an effect on 
their knowledge and practices in compliance with the TB 
national guide lines for prevention and control of TB, findings of 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 493

www.ijsrp.org



this kind should be a measure to improve the effectiveness of 
such strategies.  
 
5.6 Limitations in this study 
       However, some limitations need to be pointed out. First, 
interviews were carried out by the community health workers 
working in the health centers. Consequently, all questions that 
tried to evaluate relations and interaction with the healthcare 
workers might have led to interview bias. There are possibility of 
some leading questions and respondents wishing to evade or lie 
to some questions. Another limitation is the retrospective nature 
of the data collection. Some of the participants have completed 
their treatment for more than 3 months ago and might have been 
subject to recall bias. However, some information lost due to 
recall was completed to a certain extent by the review of the 
medical records. Also there were questions that were not 
included in the questionnaire which is deemed relevant to the 
study, questions on socio economic status of participants and the 
distance between the participants’ house to health facility. Also 
there were no response to vital questions which did not allow us 
to fully evaluate the true state compared to public health and 
biomedical knowledge. This study was conducted in the Kigali 
city and is not generalizable to the whole country.  
 
5.7 Further Study 
       There’s need for the study to be extended to other province 
in Rwanda in other to have a better understanding about the 
factors associated to practices regarding TB so as to help address 
the issues surrounding loss to follow up, non- compliance to 
treatment and factors which enhances drug resistance. Further 
area of research should be concerned about the effectiveness of 
the education program on the knowledge, perception and practice 
of childhood TB infection. Ideally, in order to receive the 
maximum benefit of KAP surveys and to increase the validity of 
information obtained, they should be repeated over time and also 
triangulated with other mechanisms, particularly qualitative 
methods that can provide more in-depth understanding of 
behavior. 
 
5.8 Policy Implication 
       This finding is interesting and justifies the need for improved 
TB information and implementation of TB control programs.  A 
long with other research, the result of this study can be very 
helpful for health care providers, a veritable tool for 
improvement considering the strength and weaknesses. This 
study therefor provide an opportunity to explore the extent of 
understanding of TB information and compliance with TB 
control guidelines among TB diagnosed patients in 
epidemiological context of low incidence for which there is 
limited data available and existing economic and cultural 
context. The result highlight specific strength and weakness that 
can be used to guide the development of target intervention that 
would further enhance TB control program in Rwanda  
 
5.9 General recommendations 
       The state and local authorities should organize health 
education programs to the communities; ensure increasing 
collaboration with relevant community leaders while developing 
social mobilization and sensitization models in disseminating TB 

information. Implementation of community mass media health 
education programs via the use of churches and business 
organization to raise the TB awareness and gain cooperation, 
Additional training in interpersonal communication and 
counseling to help improve communication between health care 
provider and the patients. 
       TB patients´ experiences are helpful at organizational / 
institutional and community level in developing training 
programs and new interventions that should contribute to stigma 
reduction rather than unintentionally enhance stigmatization. 
Patients should be informed about the side-effects of the drugs, 
the duration of DOTS and the consequences of interrupting 
treatment. 
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Abstract- Content based image retrieval system is the technique 
which uses visual contents to search images from large scale 
image databases according to the user’s interest. The term 
content refers to color, shape, texture that can be derived from 
the image. In this paper an image retrieval system using artificial 
neural network (ANN) in MATLAB with the help of Gabor filter 
features is contemplated. In the proposed system, mean and 
standard deviation of the images are calculated later to the 
filtering process of the images using Gabor filter. Using the 
neural network classifier the system is trained and tested and 
classifies the images from a vast database relevant to the 
requirement. A database having 1000 images spread across ten 
categories is taken for the implementation purpose. Net average 
precision and recall values are computed for the database query. 
The obtained results show the performance improvement with 
higher precision and recall values. 
 
Index Terms- ANN, CBIR, Classification, Feature extraction, 
Gabor feature vector, neural network, Similarity measurements. 
 

I. INTRODUCTION 
n today’s scenario image classification and retrieval has 
become the most challenging and important research work for 

a wide range of applications like architectural and engineering 
design, art collections, crime prevention, geographical 
information and remote sensing systems, intellectual property, 
medical diagnosis, military applications etc. Locating a desired 
image in a large and varied collection of database is a 
considerable impediment for the researchers. Early work on 
image retrieval can be dated back to the 1970’s but they were not 
based on visual features but textual annotation. Hence it couldn’t 
support task dependant queries. Traditional methods posed such 
problems which have led to the image retrieving techniques 
based on content or features such as texture, color and shape. 
This is called the content based image retrieval (CBIR) 
technique. Since early 1990's, many systems have been proposed 
and developed, like QBIC, Virage, Pichunter, Visual SEEK, 
Chabot, Excalibur, Photo book, Jacob, UC Berkeley Digital 
Library Project. Most of the above mentioned systems and much 
of the past research have procured the CBIR from its infancy to 
the matured stage. Even though in some cases these systems 
exhibit substantial outcomes but still have limited efficiency. 
They have concentrated on the extraction of the low-level 
features. They emphasized on the explicit features of the images. 
These features are automatic but omit to study the implicit 
meaning behind the image. The hidden meaning or the semantic 

idea of the image and video can be interpreted solely by 
analyzing its contents. This leads to the semantic gap. Until and 
unless, we study the various implicit meanings of images and 
videos, which cannot be discernible by the content the semantic 
gap will not reduce. The performance of these image retrieval 
systems can be improved if features extracted are used to train 
artificial neural networks and classify the image based on trained 
variables. Hence an automatic technique is proposed to classify 
and categorise images based on supervised learning where 
collection of trained images are given. But, the problem is to 
identify a new upcoming unlabeled image. Each instance of the 
training will contain class specific labeling of the images and 
their descriptive feature vectors. Hence this paper combines the 
approach of both the CBIR technique along with the neural 
network training. The ANN network is trained and the set of 
image database are labeled using the feedback weight vectors 
from the users which would distinguish the image as appropriate 
or inappropriate. The image labeling is done once and the neural 
network is trained for the concerned database and therefore it can 
group and classify the images according to the feature vectors. 
In section 2 theoretical contemplation is elaborated, section 3 
explains the feature vector extraction, section 4  brings out the 
proposed CBIR technique and results and conclusion is revealed 
in section 5 & 6 respectively. 
 

II. THEORETICAL CONCEPTS 
A.Content Based Image Retrieval  
       The term content-based image retrieval (CBIR) seems to 
have originated in 1992, when it was used by T. Kato to describe 
experiments into automatic retrieval of images from a database, 
based on the colors and shapes present. Since then, the term has 
been used to describe the process of retrieving desired images 
from a large collection on the basis of syntactical image features. 
The techniques, tools and algorithms that are used originate from 
fields such as statistics, pattern recognition, signal processing, 
and computer vision. There is a growing interest in CBIR 
because of the limitations inherent in metadata-based systems, as 
well as the large range of possible uses for efficient image 
retrieval. Textual information about images can be easily 
searched using existing technology, but requires humans to 
personally describe every image in the database. This is 
impractical for very large databases, or for images that are 
generated automatically, e.g. from surveillance cameras. It is also 
possible to miss images that use different synonyms in their 
descriptions. Systems based on categorizing images in semantic 
classes like "cat" as a subclass of "animal" avoid this problem but 

I  
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still face the same scaling issues. Different implementations of 
CBIR make use of different types of user queries. 
 
 Semantic retrieval 
       The ideal CBIR system from a user perspective would 
involve what is referred to as semantic retrieval, where the user 
makes a request like "find pictures of Abraham Lincoln". This 
type of open-ended task is very difficult for computers to 
perform - pictures of Chihuahuas and Great Danes look very 
different, and Lincoln may not always be facing the camera or in 
the same pose. Current CBIR systems therefore generally make 
use of lower-level features like texture, color, and shape, 
although some systems take advantage of very common higher-
level features like faces. Not every CBIR system is generic. 
Some systems are designed for a specific domain, e.g. shape 
matching can be used for finding parts inside a CAD-
CAM database. 
       Query by example is a query technique that involves 
providing the CBIR system with an example image that it will 
then base its search upon. The underlying search algorithms may 
vary depending on the application, but result images should all 
share common elements with the provided example. Options for 
providing example images to the system include: 
       A preexisting image may be supplied by the user or chosen 
from a random set. The user draws a rough approximation of the 
image they are looking for, for example with blobs of color or 
general shapes. This query technique removes the difficulties that 
can arise when trying to describe images with words.  
       Since textual annotations are not available for most images, 
searching for particular pictures becomes an inherently difficult 
task. Luckily, a lot of research has been conducted over the last 
two decades leading to various approaches for content-based 
image retrieval. Content-based image retrieval (CBIR) does not 
rely on textual attributes but allows search based on features that 
are directly extracted from the images. This however is, not 
surprisingly, rather challenging and often relies on the notion of 
visual similarity between images or image regions. While 
humans are capable of effortlessly matching similar images or 
objects, machine vision research still has a long way to go before 
it will reach a similar performance for computers. Currently, 
many retrieval approaches are based on low-level features such 
as color, texture, and shape features, leaving a ‘semantic gap’ to 
the high-level understanding of users. Several approaches for 
bridging this gap have been introduced, such as relevance 
feedback or automatic image annotation, but much work still 
remains to be done for CBIR to become truly useful. Content-
based image retrieval uses the visual contents of an image such 
as color, shape, texture, and spatial layout to represent and index 
the image. In typical content-based image retrieval systems, the 
visual contents of the images in the database are extracted and 
described by multi-dimensional feature vectors. The feature 
vectors of the images in the database form a feature database. To 
retrieve images, users provide the retrieval system with example 
images or sketched figures. The system then changes these 
examples into its internal representation of feature vectors. The 
similarities /distances between the feature vectors of the query 
example or sketch and those of the images in the database are 
then calculated and retrieval is performed with the aid of an 
indexing scheme. The indexing scheme provides an efficient way 

to search for the image database. Recent retrieval systems have 
incorporated users' relevance feedback to modify the retrieval 
process in order to generate perceptually and semantically more 
meaningful retrieval results. Recent works on color image coding 
using vector quantization has established that color and pattern 
information can be used as image indices for classification and 
retrieval purposes. The diagram indicating the process is shown 
below. 
 

 
Fig 1 Process of Content Based Image Retrieval 

 
B.Artificial neural networks 
       An artificial neural network, often just named a neural 
network, is a mathematical model inspired by biological neural 
networks. A neural network consists of an interconnected group 
of artificial neurons, and it processes information using 
a connectionist approach to computation. In most cases a neural 
network is an adaptive system changing its structure during a 
learning phase. Neural networks are used for modeling complex 
relationships between inputs and outputs or to find patterns in 
data. The inspiration for neural networks came from examination 
of central nervous systems. In an artificial neural network, simple 
artificial nodes, called "neurons", "neurodes", "processing 
elements" or "units", are connected together to form a network 
which mimics a biological neural network. 
       Generally, it involves a network of simple processing 
elements exhibiting complex global behavior determined by the 
connections between the processing elements and element 
parameters. Artificial neural networks are used with algorithms 
designed to alter the strength of the connections in the network to 
produce a desired signal flow. 
       Neural networks are also similar to biological neural 
networks in performing functions collectively and in parallel by 
the units, rather than there being a clear delineation of subtasks to 
which various units are assigned. The term "neural network" 
usually refers to models employed in statistics, cognitive 
psychology and artificial intelligence. Neural network models 
which emulate the central nervous system are part of theoretical 
neuroscience and computational neuroscience. 
       In modern software implementations of artificial neural 
networks, the approach inspired by biology has been largely 
abandoned for a more practical approach based on statistics and 
signal processing. What has attracted the most interest in neural 
networks is the possibility of learning.  
       The cost function  is an important concept in learning, as it 
is a measure of how far away a particular solution is from an 
optimal solution to the problem to be solved. Learning 
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algorithms search through the solution space to find a function 
that has the smallest possible cost. 
       For applications where the solution is dependent on some 
data, the cost must necessarily be a function of the observations; 
otherwise we would not be modeling anything related to the data. 
It is frequently defined as a statistic to which only 
approximations can be made.  
       Choice of model will depend on the data representation and 
the application. Overly complex models tend to lead to problems 
with learning. 
       Learning algorithm: There is numerous trades-offs between 
learning algorithms. Almost any algorithm will work well with 
the correct hyper parameters for training on a particular fixed 
data set. However selecting and tuning an algorithm for training 
on unseen data requires a significant amount of experimentation. 
Robustness: If the model, cost function and learning algorithm 
are selected appropriately the resulting ANN can be extremely 
robust. 
       The utility of artificial neural network models lies in the fact 
that they can be used to infer a function from observations. This 
is particularly useful in applications where the complexity of the 
data or task makes the design of such a function by hand 
impractical. 
       The neural network classifier consists of three layers with an 
input layer, a hidden layer, and an output layer. The input layer 
has input nodes, the hidden layer has hidden nodes, and the 
output layer has output nodes. The neural network is trained and 
changed weights until the minimum error reduces to 0.1. 
 

 
Fig 2 Various layers of an artificial neural network 
 
C.Similarity Measure  
       Finding good similarity measures between images based on 
some feature set is a challenging task. On the one hand, the 
ultimate goal is to define similarity functions that match with 
human perception, but how humans judge the similarity between 
images is a topic of ongoing research. Many Current Retrieval 
systems take a simple approach by using typically norm-based 
distances (e.g., Euclidean distance) on the extracted feature set as 
a similarity function. The main premise behind these CBIR 
systems is that given a "good set" of features extracted from the 
images in the database (the ones that significantly capture the 
content of images.) then for two images to be "similar" their 

extracted features have to be "close" to each other. The Direct 
Euclidian Distance between an image P and query image Q can 
be given as the equation below. 
 

 
 
       Where, and  and  are the feature vectors of image P 
and Query image Q respectively with size 'n'. Beside the 
Euclidean Distance, there are many ways to measure feature 
distance between two images for example: Manhattan distance; 
the Mahalanobis Distance; Earth Mover's Distance (EMD) and 
the chord distance. 
 

III. FEATURE VECTOR EXTRACTION 
       In pattern recognition and in image processing, extraction is 
a special form of dimensionality reduction. When the input data 
to an algorithm is too large to be processed and it is suspected to 
be notoriously redundant then the input data will be transformed 
into a reduced representation set of features (also named features 
vector). Transforming the input data into the set of features is 
called feature extraction. If the features extracted are carefully 
chosen it is expected that the features set will extract the relevant 
information from the input data in order to perform the desired 
task using this reduced representation instead of the full size 
input. 
       Feature extraction involves simplifying the amount of 
resources required to describe a large set of data accurately.  
Gabor Magnitude 
       The Gabor transform, named after Dennis Gabor, is a special 
case of the short-time Fourier transform. It is used to determine 
the sinusoidal frequency and phase content of local sections of a 
signal as it changes over time. The function to be transformed is 
first multiplied by a Gaussian function, which can be regarded as 
a window function, and the resulting function is then transformed 
with a Fourier transform to derive the time-frequency analysis. 
The window function means that the signal near the time being 
analyzed will have higher weight.  
       In image processing, a Gabor filter, named after Dennis 
Gabor, is a linear filter used for edge detection. Frequency and 
orientation representations of Gabor filters are similar to those of 
the human visual system, and they have been found to be 
particularly appropriate for texture representation and 
discrimination. In the spatial domain, a 2D Gabor filter is a 
Gaussian kernel function modulated by a sinusoidal plane wave. 
The Gabor filters are self-similar: all filters can be generated 
from one mother wavelet by dilation and rotation. J. G. 
Daugman discovered that simple cells in the visual 
cortex of mammalian brains can be modeled by Gabor functions. 
Thus, image analysis by the Gabor functions is similar to 
perception in the human visual system. 
       Gabor filters are directly related to Gabor wavelets, since 
they can be designed for a number of dilations and rotations. 
However, in general, expansion is not applied for Gabor 
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wavelets, since this requires computation of bi-orthogonal 
wavelets, which may be very time-consuming. Therefore, 
usually, a filter bank consisting of Gabor filters with various 
scales and rotations is created. The filters are convolved with the 
signal, resulting in a so-called Gabor space. This process is 
closely related to processes in the primary visual cortex. The 
Gabor space is very useful in image processing applications such 
as optical character recognition, iris recognition. Relations 
between activations for a specific spatial location are very 
distinctive between objects in an image. Furthermore, important 
activations can be extracted from the Gabor space in order to 
create a sparse object representation. 
       The filters of a Gabor filter bank are designed to detect 
different frequencies and orientations. We use them to extract 
features on key points detected by interest operators. From each 
filtered image, Gabor features can be calculated and used to 
retrieve images. The systematic steps for extracting the Gabor 
feature vector are shown in Figure 4. The algorithm (figure 5) 
and the equations related to extraction of Gabor features are also 
mentioned below. 
 

 
 

Fig 3 Gabor Filter Feature Extraction 
 
       For a given image I(x, y), the discrete Gabor wavelet 
transform is given by a convolution: 

 
 
       Where * indicates complex conjugate and where m, n 
specify the scale and orientations of wavelet respectively. 
       After applying Gabor filters on the image with different 
orientation different scale, we obtain an array of magnitudes:  
 

 
 
       These magnitudes represent the energy content at different 
scale and orientation of the image. The main purpose of texture-
based retrieval is to find images or regions with similar texture. 
 
       The standard deviation of the magnitude of the transformed 
coefficients is: 
 

 
 
Where  
 

       A feature vector f (texture representation) is created using 
mn and mn as the feature components. M scales and N 
orientations are used and the feature vector is given by: 
 

 
 

 
 
       Where µ is the mean and  is the standard deviation . The 
basic algorithm for Gabor feature extraction is shown below: 
 

 
Fig 4 Gabor Filter Algorithm 

 

IV. PROPOSED CBIR TECHNIQUE 
       1. We consider a database of images transferred in the hard 
disk. These images will be transferred to the Gabor filter. 
       2. Gabor filter will first scale the original image or query 
image into the size of 256 x 256 pixels. After scaling, the image 
is divided into equal blocks each of the size 16x16 pixels. 
       3. Applying Gabor Filter with different orientations and 
different scales on all the blocks of an image, we obtain a set of 
magnitudes for each block.  
       4. We compare the standard deviation for each orientation 
and obtain Gabor feature for that block and subsequently a 
feature vector is obtained for the entire image. Thus, features are 
calculated for each and every image and the resulted feature 
vectors are stored in feature vector database.  
       5. Label the feature vectors of images from all the classes 
(training). 
       6. Train ANN according to the label attached to the feature 
vectors. 
       7. Label the query image with the class it belongs. 
       8. Extract variables of the trained ANN for required class. 
       9. Perform classification of the images. 
       10. The indexed images are stored in the result folder. 
 
IMPLEMENTATION 
       In this approach Gabor feature vector is obtained by 
calculating Standard Deviation of Gabor. The ANN is trained by 
labeling the feature vectors of the known images. The variables 
generated while training the ANN are then used for the purpose 
of classification and hence the images are retrieved. 
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V. RESULTS AND DISCUSSION 
       The methods ANN-Gabor Magnitude and only Gabor 
Magnitude Features were applied to the image database having 
900 images spread across 10 categories. The query and database 
image matching is done using ANN classifier. The average 
precision and average recall are calculated by grouping the 
number of retrieved images sorted according to classification of 
database images. 
 

 
Fig 5 Sample of Image Database 

 
Fig 6 Precision Recall and Crossover Plot with ANN 

 
Fig 7 Precision Recall Comparative Plot for Gabor with ANN 

and without ANN 
 
       Figure 6 shows the graph of precision/recall values plotted 
for proposed image retrieval techniques. It can be seen that 
ANN-Gabor based image retrieval technique gives the highest 
precision/recall crossover values specifying the best 
performance. The crossover point varies for different image 
category. Figure 8 shows results obtained using Gabor Filtered 
image features based CBIR technique and results obtained using 
ANN-Gabor based CBIR technique. 
       There is a significant improvement in results using ANN 
based technique which can be seen clearly from the plots shown 
in Figure 6 and 7. The precision/recall values and crossover 
points from the plot proves that the discrimination capability of 
ANN - Gabor Magnitude based CBIR technique is better than 
Gabor Filtered image features based CBIR technique. However 
the distinction in the performance of all these techniques is not 
very clear. The height of crossover point of precision and recall 
curves plays very important role in performance comparison of 
CBIR methods. Ideally this crossover point height should be one. 
Higher the value of this crossover point better the performance 
is. A sample of the classified and retrieved images of 2 general 
categories is also shown below. 
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Fig 8  Sample of Retrieved Image Class 

 
Fig 9 Sample of Retrieved Image class 

 

VI. CONCLUSION 
       In this paper we have proposed a Content Based Image 
Retrieval System using Artificial Neural Network based on 
Gabor Filter's Response. The proposed system is giving higher 
Precision and Recall as compared to the CBIR technique when 
only Gabor magnitude features are used. The superiority of the 
system is because of the Gabor feature gives good response to 
texture of the image and makes it very clear and simple for ANN 
to classify and retrieve the required image. 
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Comparative analysis of different CAP File Version 
and Identification of version of CAP File 

Abhay Kumar Trivedi 
 
Abstract- In this paper, I have explained the functional differences of CAP File versions. Also, this paper helps the user to identify the CAP file version 
from the CAP file. 
 
Index Terms- CAP, JVM, Java Card. 
 

1 Introduction 
 
In Telecom World where a tiny piece of chip have a capability to compute the data and take some decision base on computation. The Oracle has provided 
the strong mechanism that makes this tiny piece of chip more powerful via downloading the applets. The loadable form of applet is CAP file which is 
defined as Converted APplet. 
Before defining, the different CAP files version; I would like to provide the brief information about the CAP file. 
 
A Java Card CAP file contains a binary representation of a package of classes that can be installed on a device and used to execute the package’s classes on a 
Java Card virtual machine. A CAP file is produced by a Java Card converter when a package of classes is converted. 
 
A CAP file can be unzipped. When we unzipped the CAP file, you get the following component: 
Header.cap: Contains general information about the CAP file. 
Directory.cap: Lists the size of each of the components defined in the CAP file. 
Applet.cap: Contains an entry for each of applets defined in the package. 
Import.cap: Lists the set of packages imported by the classes in the package. 
ConstantPool.cap: Contains an entry for each of the classes, methods,and fields referenced by elements in the Method Component. 
Class.cap: Describes each of the classes and interfaces defined in the package. 
Method.cap: Describes each of the methods declared in this package exclude interface method declaration. 
StaticField.cap: Contains all of the information required to create and initialize an image of all of the static fields defined in the package.  
RefLocation.cap: Contains all of the linked information that is used in the Method component 
Export.cap: Lists all static elements in the package that may be imported by classes in other packages.  
Descriptor.cap: Provides sufficient information to parse and verify all elements of the CAP file.  
Debug.cap: Contains all necessary meta data for debugging a package. 
Out of this Component; three components are optional: Export.cap, Debug.cap, Applet.cap. 
The detailed descriptions of these components are present in the JVM Specifications. 
 

2  Why CAP File version 2.2 came into picture 
 

Since, there are some performance and other defects are present in the given Java Card version 2.1.1. Because of this, the newer version has been launched. 
The launched version 2.2.2 of Java Card has the following additional functionality: 
 

Extended Addressing Capabilities 
Previous versions of the Development Kit for the Java Card platform were released as a 16-bit implementation. For the 2.2.2 release, a 32-bit 
version of the Development Kit has been implemented. 
 
Java Card WDE support for Java Card RMI 
Java Card Workstation Development Environment ("Java Card WDE") now supports Java Card RMI(Remote Method Invocation). Any applet 
that uses Java Card RMI can now be run and debugged on Java Card WDE. The RMI demos in the Development Kit can now run on Java Card 
WDE. 
 
Enhancement to the Applet Deletion Mechanism 
Version 2.2.2 has added an AppletEvent.uninstall() method to allow you greater flexibility in deleting applets. 
 
Cryptography Support (Development Kit with Cryptography Extensions only) 
Java Card 2.2.2 supports cryptography with the implementation of security and cryptography classes. 

 
 

3 Functional Differences 
 

Missing Debug Component: In CAP file version 2.1, there is no debug component present. This component provides the debugging capability on suitably 
instrumented Java Card virtual machine. The structure of debug component is as follows: 

debug_component { 
u1 tag 
u2 size 
u2 string_count 
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utf8_info strings_table[string_count] 
u2 package_name_index 
u2 class_count 
class_debug_info classes[class_count] 
} 
 
 
 
 

Structure of Header Component Changed: The name of package is now included in Header Component (i.e. Version 2.2) which was not previously 
included. Now, the structure of Header Component is as follows: 

header_component { 
u1 tag 
u2 size 
u4 magic 
u1 minor_version 
u1 major_version 
u1 flags 
package_info package 
package_name_info package_name - Added 

} 
 

Structure of Class Component Changed: The structure of Class Component is changed in the version 2.2 which look like: 
class_component { 
u1 tag 
u2 size 
u2 signature_pool_length 
type_descriptor signature_pool[]           Added 
interface_info interfaces[] 
class_info classes[] 

} 
The description of added component is: 
signature_pool_length 

The signature_pool_length item indicates the number of bytes in the 
signature_pool[] item. The value of the signature_pool_length item 
must be zero if the package does not define any remote interfaces or remote 
classes. 

signature_pool[] 
The signature_pool[] item represents a list of variable-length 
type_descriptor structures. These descriptors represent the signatures of the 
remote methods. 

 
 
 
Exception Handling: In CAP file version 2.2, there are two exceptions that are not handled. These exceptions are: IllegalArgumentException, 
llegalStateException. 

 
4 How we Identify Version of CAP File 

 
Suppose, you have a .cap file. Now you want to know the version of CAP file. For finding this information, you have to follow the following steps: 
 
 Unzip the .cap file 
 
 You get a folder under which numbers of .cap files are present 
 
 Open the cap file “Header.cap” in HexEditor tool[Trial version of this tool can be easily available on net] 
 
 Once you open this file, you get the some byte code. For us, let’s assume the following byte code: 
 01 00 14 DE CA FF ED 01 02 04 00 01 0A D2 76 00 00 28 51 00 22 70 01 

 
The breaup of this byte code is as follows: 
 
01 – Tag (value COMPONENT_Header as describe in JVM Specification) 
0014 – Size. The number of bytes in Header Component. 
DE CA FF ED – Magic Number, used for identifying the Java Card CAP file format; its value has been fixed. 
0102- Minor and Major version of CAP i.e the version of CAP file is 2.1 i.e. 02.01 
04 – According to the JVM specification, the meaning of this flag is set if the Applet Component is included in the CAP file.  
Package Information: 
0001- Minor and Major version of package. This value is set by different vendors 
0A – Application Identifier  length 
D1700000295100102001 – Package AID  

 
In this way, we get the version of CAP file. Now you can easily identify the version of CAP through CAP file. 
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TRACKING & DATA Security of Stolen SMART Phone  
Kewal Krishan Kapoor 

 
Syscom Corporation Ltd 

 
    
Abstract- In this paper, the new Tracking and Data Retrieval Application of your SMART Phone is purposed and discussed in detail. 
The idea behind this white paper is to TRACK the location of the stolen phone and HIDE all the information present or stored in your 
Phone, which can be used by the criminals to execute their un-fair Plans.  
 
Index Terms- One Time Password (OTP), International Mobile Equipment Identity (IMEI), Secure Digital (SD). 

I. INTRODUCTION 
mart Phone are very popular now a days and also replacing the desktop and laptops because they have everything inside it.   
The chances of grabbing your Mobile Phone are very high but only 2% of them are recovered due to which recovery of phones 

becomes a matter of chance. 
 
When your Phone is stolen, you also lose your precious data inside it. Following are the options the thief tried out to disable your 
phone: 

- pulling out your battery, 
- removing your SIM card, 
- switching to Airplane mode, 
- turning off your phone. 

 
The Data present in the Phone Memory and in SD card is also not safe even after using the pin or unlock pattern. These locks are 
easily breakable by the hackers.  
 
The Application which is discussed below will secure your data and is also able to retrieve it. 
.   

II. HOW TO TRACK YOUR SMART PHONE 
 
Here the method is proposed (by implementing an Application) to Track your Smart Phone 
 

a) Registration Process 
 
Pre-condition:  An Application should be installed on the Mobile Phone. 
 
Following are the Steps for creating an Account: 
 

• Click on Sign-up/Register 
• Entered the details like IMEI number, Email ID, Name, Contact Number, Model Number & Mobile vendor, Date of 

Purchase. 
• After submitting the details, an OTP is send to your Email ID. 
• Entered the OTP to complete the Registration process. 
• For every Login you have to enter the Email ID, IMEI and OTP which will send to your Email ID. 

 
The complete procedure of Registration as shown in Figure1: Registration Process 

 

S 
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Figure1: Registration Process 

   
 

b) Tracking of Smart Phone: 
 

For Login to Web Application, use same credentials as given during Registration Process. 
 
After successful Login to Web Application you are able to see the Option of Track your Lost Phone. 
 
When you click this option, it will ask for the following details: 

• Choose the screen lock type i.e. Pattern Lock or Digit Lock 
• As per the type, the application asks to draw the same pattern or enter the digits to unlock it. 
• Place where it is last seen. 
• Date of stolen 
• Version of the Installed Software like for Android (Kit Kat, Lollipop etc.) 

 
Once the details are provided and submitted, it will switch On "TRACKING" Flag. 
 
The complete procedure of Tracking of Smart Phone is shown in Figure2: Tracking of Smart Phones 
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Figure2: Tracking of Smart Phone 

 

III. HOW TO SAVE & RETRIEVE THE DATA FROM YOUR SMART PHONE 
 
The Application which is installed on the Mobile does the following activities:- 
 

• It executes the pre-defined script which take all the back up of data present in the Phone Memory as well as in SD card. 
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• Once the backup is completed, it will save the data in the phone memory and set the property type hidden. 
• It removes all the data along with the installed application except its own. 
• It blocks all the activities of the Smart Phone except the internet usage. 
• Ask the user to connect with the Internet to continue. 
• Once the Internet connection established, it uploads all the backup data to the server. 
• This back up is in zipped form and only unzipped after successful verification of Login credentials. 
• It will ON the Location of the User and disables the ON-OFF Switch. 

 
Now the Smart Phone has left an Application and OS in it. 
 
The Mobile owner tracks their Location by Login to the Web Application and also received the Email Notification with their Location 
Status and reports the Police to catch them. 
 
Important Points: 
 

 Always use a pin or unlock pattern in your phone 
 

 The Application which is introduced can be installed in Smart Phone and also directly accessed through Web 
 

 Users have to use the same credentials for Mobile as well as Web Application. 
 

 When anyone selling their Smart Phone or purchasing the old phone, then don't forgot to update the account details in the 
Application like Name, Email ID, contact number to be safe from the thieves. 

 
 To successfully un-install the Application, user has to Login first 

 

IV. CONCLUSION 
The above proposed method can be implemented for the SMART PHONES and is really effective than the existing methods. It is 

very fast way to Track your Phone. This method helps to constantly Track the location of your phone and to recover your Data. It is 
highly recommended to use the pin or unlock pattern because the hacker will take some time to hack, by keeping your handset ON. At 
that time this Application Triggers and once it is completed with their work there is nothing left in your phone which could be misuse 
by hacker. 
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Abstract- Urban parks are focused attention in recent years. 
Today urban parks promote recreation activities and they are 
emerging as the most important spaces in urban fabric. Previous 
researchers studied environmental benefits of urban green spaces 
but primarily, researchers investigate the physical and emotional 
motivation of park areas and prevailing problems of unlimited 
visitation. In this study the researchers have found out the issue 
of the visitors of their visitation. Researchers have collected 
responses from the general public in this survey of urban 
residents in Diyatha Uyana urban park. Through the observation 
researchers have identified nine existing issues. They are (1)  
Noisy environment (2) Expansion of  population (3) disturbance 
to the person engage in daily exercises (4) Distraction to take 3D 
photos (5) Lack of resources (6) Effective of strike rules and 
regulation of the organization (7) Lack of park space  (8) Lack of 
Signing board (9) Lack of Safety. Researchers used one way 
anova analysis to identify the most effective problem which 
exist.  Results suggest that visitation frequency to physical and 
emotional motivate factors, to relaxation is the most physical 
motive factor and freedom is the most emotional factor. Based on 
the findings, the researchers conclude that the most visitors’ 
effective problem was noisy environment. That problems 
signifies the level of 0.012. point of view, it would  help planners 
,Park designers and city councilors in Sri Lanka, as well as the 
general public, to get to know and expand their knowledge of 
noisy Environmental in urban parks. 
 
Index Terms- Urban Park, Recreation Activities, Motivation 
factors 
 

I. INTRODUCTION 
ecreation is an act or experience, selected by the individual 
during his leisure time, to meet a personal want or desire 

primarily for his own satisfaction (Yukic, 1970). Recreation 
consists of activities or experiences carried on within leisure. 
Recreation is four typed, such as Formal, Informal/ Active, 
Passive/ organized, unorganized/ Indoor, Outdoor. Outdoor 
recreation is a recreation activity participated in outside. It is 
depended on natural resources. Natural areas are attractive 
outdoor leisure destinations and offer good opportunities for 
recreational activities. As populations become more urbanized, 
many individuals are seeking to regain a connection with the 
natural environment (S.Bell, 1997). This growing interest results 
in a constantly increasing intensity of the use of many natural 
recreational areas. Since the nineteenth century, the provision of 

parks has been a major focus in promoting places of most cities 
and towns. (R.Kraus, 1978). 
       Today urban parks are emerging as one of the most 
important space in the urban fabric. They are multi- purpose 
public spaces in the city that offer Social, Economic and 
Environmental benefits (Plannetizen, 2000- 2015). They help to 
enhance the image of city, and improve the quality of urban life. 
Most cities have urban parks, and these have become important 
and valuable urban space. The urban park is an asset to cities and 
city dwellers. It provides space for leisure and passive and active 
recreation. History show that the uses of urban parks have 
changed to match the needs of their societies and cities. For 
example a change in life style might increase concern for health 
and Fitness meaning more people come to urban parks for 
recreation, social gathering and passive enjoyment. The motives 
of people to visit urban park mirror their needs and expectations 
(cheiesura, 2004) and are associated with their attachment to 
these place (Kyle G.T.Moven, 2004). Understanding motives for 
visiting is of great importance ascertaining why people 
patronized Urban Park in the way they do as well as in 
understanding the consequences of urban park visits (Yuen, 
1996). Studies conducted in different parks show that people 
hold multiple motives associated with urban parks. For example 
Singaporean residents typically harbor social interaction, 
enjoyment of nature, relaxation, and exercise as their main 
motives (Yuen, 1996). According to Anna Chiesura there are 
several multiple motives. Such as to sport, to meet others, to play 
with children, to listen and observe Nature, to meditation, to get 
inspiration (Chiesura A. , The role of urban Parks for sustainable 
city., 2003) 
       Numerous sites worldwide already face diverse problems 
related to high visitation levels, such as disturbance of fragile 
habitats (Boyle and Samson, 1985; Gill et al., 1996; Gosling and 
Sutherland, 1999), progressing trail erosion (Hammitt & Cole, 
1998), increased level of noise (Newman et al., 2008), 
dissatisfaction of visitors caused by perceived crowding 
(A.Amberger & W, 2005), and the challenges for risk 
management (Skawiński and Chlipała, 2008), and many others.  
Hence, the fundamental focus of this study is to investigate the 
physical and emotional motivation of park areas and prevail 
problems of unlimited visitation. The issues of visitation in urban 
parks has been grossly under researched. The purpose of this 
research is to identify and understand the visitation issues of the 
visitors. 

R 
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II. LITERATURE REVIEW 
       Given the limited literature available regarding urban parks 
motive factors and effective problems, however throughout the 
literature review made it was able to identify certain researchers 
conducted so far in urban park effective problems. The literature 
that demonstrates the motivation of visitors in the parks has 
grown substantially in recent years. In this study, we will define 
prevail problems of unlimited visitation and the problems with 
the visitors face when their visitation. Parks are common 
community features that provide opportunities for physical 
activity for park goers.  
       Urban parks provide convenient recreation opportunities for 
urban communities who may otherwise have limited access to 
nature-based recreation (Kaplan & Kaplan, 1989). A city can 
only be sustainable if it has sufficient public parks and recreation 
areas to make the city livable, pleasant and attractive for its 
citizens (Chiesura, 2003). Urban nature provides important social 
and psychological benefits to human societies, which enrich 
human life with meanings and emotions (Anna, 2004); Park 
visitors are often seen to be engaged in activities such as 
walking, jogging, playing sports or doing exercises within the 
parks. The role of urban green spaces in mood change. Australian 
Journal of Basic and Applied Sciences, there are few studies on 
people’s perception of the role of the urban green space in orid 
regions in Iran. In this research answered questionnaire about use 
rating and obstacles on the use of UGS, people’s motivation for 
visiting UGS, people’s perception on the effect of UGS on mood 
change. Manohar and Maulan, Suhardi and Sheybani, 
Mehdi (2010)  
       This is supported by recent studies which showed that the 
motivation associated with visiting the park include relaxation, 
experiencing nature and escape from the city (Cattell, Dines, 
Gesler, & Curtis, 2008; Chiesura, 2004; Özgüner, 2011; 
Stodolska, Shinew, Acevedo, & Izenstark, 2011). Studies in the 
European countries of Netherlands, Denmark and the United 
Kingdom show that people visited parks to relax, be in touch 
with nature and escape from the stressful urban lifestyle 
(Burgess, Harrison, & Limb, 1988; Chiesura, 2004; Schipperijn 
et al., 2010). However, recent studies in the Asian countries of 
Hong Kong and Pakistan show that the primary reasons for 
visiting the park are to exercise and take leisure walks (Hussain 
et al., 2010; Wong, 2009). 
       Visitor perception of crime safety and attitudes towards risk: 
the case of table mountain National Park, this paper investigate 
tourist perception of  crime safety and attitudes towards risk 
whilst visiting table visitors attitudes towards risk did not 
influence perception of crime safety and its effect on their 
intentions to revisit or recommend TMNP (Richard George, 
2003). Recreation conflicts are common in urban parks and the 
problem has escalated in recent years in Hong Kong. A typical 
example of such conflict was the dispute between music 
performers and other park visitors and residents in the vicinity of 
Tuen Mun Park in recent years. However, issue of recreation 
conflict in urban park has been grossly under-researched. Hence, 
this study applied Jacob and Schreyer’s (1980) theoretical 
framework to analyze recreation conflicts of park visitors in 
Tuen Mun Park, Hong Kong. The findings showed that park 
visitor’s recreation conflict can be explained partially by 
applying Jacob and Schreyer’s model.  

       The above review has shown that parks provide physical and 
emotional motivation to visitors. However it has also been 
established that park visitors are not the same in terms of park 
usage, resent study have also added to the body of knowledge in 
this area. But in this study researcher is finding issues with the 
visitors face when their visitation. 
 

III. MATERIALS AND METHODS 
       Both secondary (literature review and desk research) and 
primary data were gathered. Primary data were collected through 
a survey conducted among visitors of the Diyatha Uyana Urban 
Park, the most popular park of Colombo (Sri Lanka) established 
in 2012, which attracts about millions visitors each year. The 
park was created on a marshy land and on the banks of the 
Diyawanna Oya. Diyatha Uyana also has pathways for the 
health- conscious those in to exercising- walking, Jogging, 
Stretching, and shopping. 
       After two filed observations at the Diyatha Uyana, it was 
decided that the survey would be conducted in the urban park. 
Respondents were using simple random method the visitors, 
regardless of their social extraction or professional background. 
The survey instrument consisted of 14 questions. Data of the first 
part of the survey instrument were collected data on 
demographics and park usage details of respondents. These 
questions were adapted from earlier studies conducted in other 
countries and according to the pilot study researcher those were 
moderated according to the objectives. 300 questionnaires were 
distributed. 
       Questions were also adapted from a (Chiesura, 2003) study 
conducted in the Netherlands to examine the motives and 
emotions experienced in visiting parks. To examine the motives 
in visiting the park, respondents were asked “What was the 
reason for coming the park?” Respondents were given several 
options of which they are allowed to select more than one option. 
These options included “to do exercise”, “to relax” and “to 
escape from the city”. To examine the emotions experienced in 
visiting parks, respondents were asked of their feelings or 
expected feelings after spending time in the park?” Respondents 
again gave several options of which they are allowed to select 
more than one option. These options included “Sense of 
Freedom”, “Unity with nature” and “Happiness”. Respondents 
were also asked of their motive factors. Participants were given 
the questionnaire, and invited to fill it in during their stay at the 
area, so that the answers would reflect their immediate 
experiences. 
       The survey was conducted in Diyatha Uyana urban park on 
both weekdays and weekends, in different hours of the day, and 
in different parts of the park. Respondents who were younger 
than 15 years of age were excluded from the survey.  Response 
formats were either closed ended (dichotomous, multiple 
choices) in a ranking scale. The questionnaire addressed a broad 
range of issues, ranging from motive factors, emotional 
dimension and the problems affected in the park. For the purpose 
of this paper, however, the analysis will be limited to the 
following issues: 

1. Motive Factors: Why do people visit this park? 
2. Emotional Dimension: Which feelings do people 

experience in the park? 
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3. Exist Problems: Which problems are effective in the 
park? 

 
       The study was mainly an explanatory research with an 
inductive research approach. The main interest of driving the 
data analysis was to unfold people’s thoughts and problems in a 
qualitative way, rather than to establish quantitative relations and 
identify independent, moderate and dependent variables. The 
data was keyed into SPSS (Statistical Package for Social 
Sciences) program version 20.0 for Statistical analysis. 
Descriptive statistics, Anova tests for independence were used to 
examine the relationship between dependent variable. There are 
one independent variable, one dependent variable, two moderate 
variables in this study. The independent variables was, quantity 
of visitor participate. Dependent variable was existing problems 
at Diyatha Park. Researcher used 5 point likert scale for data 
processing. Respondents’ motives and emotional dimensions 
were the moderate variables. The following alternative options 
were given:  to exercise, to have enjoy, to relaxes, to have 
contact with family, to have contact with nature, to play with 
children, to use the refreshment. The analysis provide a  
frequency of measuring the motive factors in the Diyatha uyana 
urban park and identified minimum visitor participation factor 
One way Anova to  measure affected problems with 

participation. For the purpose of qualitative the whole outcome 
of this study, measure was converted in to numerical values. 
 

IV. RESULTS 
       According to demographics, 32% respondents were male, 
62% were married, and 49.7% were Advance Level passed. The 
highest visitation age of respondents was 30-49 years. 61% of 
respondents travelled to the park by own vehicles. 
 
Motive for visiting the park 
       The highest motive for visiting the park was to relax (25.8%) 
(Fig.1). the result was not in surprising as: urban contexts the 
need to be relaxed and step away from the hectic rhythm of the 
city is particularly strong. Findings also indicated that almost 
20.2% of the respondents visited the park to have contact with 
nature. 17.3% of the respondents visited the park to have contact 
with family. In this respect, park fulfills important social 
functions, strengthening family ties and providing safe place for 
children to play.13.9% of park users were motived to exercise. In 
the descending frequency, other motives were to play with 
children, to be enjoyed, to buy good and to use refreshments. 
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Figure1: Motives for park, frequency distribution 
 
The emotional dimension of the park’s experience 
       Frequency analysis of the answers emotional dimension 
(Fig.2) show that freedom is the most frequently mentioned 
(50.5%) of the answers. 30.1% had the filling of unity with 
nature. The feeling of being unity with nature implies harmony 
with it and the ability to live with extra physical reality as one 
belonged to it. The condition of feeling part of nature, forming a 

unity with it implies a sort of transcendence from the ego and the 
self (Maslow, 1971). “Happiness” is the less mentioned feeling 
which being experienced in the park. 
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    Fig.2. Emotional experienced: frequency analysis. 
 
       To find out the most significant problem, one way Anova 
when used. The strongest significant problem was effect of 
environmental noises. The Anova table shows overall 
significance of the problems which affecting visitor participation 
in the Diyatha Park. It is statistically significant as “P” value is 
less than 0.05 in the significant test. Researcher can see that the 
significance level is (P=0.012) in the full data set and the most 
effective problem is effect of environmental noises. 
       The same finding regarding motive factors in this study was 
also found in an to earlier study conducted in the Netherlands 

(Chiesura, 2003).Both studies found that the most common 
feeling experienced in a park are a sense of freedom. In urban 
contexts the need to relaxation and step away from the hectic 
rhythm of the city is particularly strong. But in this park people 
were highly motived to be relaxed and visitors used urban parks 
which far from the traffic, the noise and the pollution of the city. 
But when people use this park they were facing big problem 
about environmental noises. 
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Table1: Effective problem related motives (Anova) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Significant at P<0.05. 
 

V. CONCLUSION 
      Urban nature fulfils many social functions and psychological 
needs of citizens. Secondary people have different motives to 
visit the park. The study revealed that the most appealing 
motives for park visitation were to relax and to have contact with 
nature. Diyatha Park was more likely to feel freedom. However 
Due to the small size of the sample analyzed and the limited 

statistic performed, no universal conclusion can be consistently 
made about the visitors’ perception of urban parks in general. 
Furthermore, this paper focused on prevailing problems of 
unlimited visitation. And then most affected problem was noisy 
environment. Identifying and examining alternative expressions 
of commitment to reduce noise around the park represent an 
avenue for future researchers. Especially this research is 
important for the future innovators, students who study the field 
of recreation and all people in the society. 

 
Sum of Squares df 

Mean 

Square F Sig. 

Effect of environmental noises Between Groups 8.388 1 8.388 6.427 .012* 

Within Groups 388.932 298 1.305   

Total 397.320 299    

Effect of most population Between Groups .008 1 .008 .009 .924 

Within Groups 269.378 298 .904   

Total 269.387 299    

Others of Disturbance to engage 

who doing exercise 

Between Groups 5.757 1 5.757 5.685 .018* 

Within Groups 301.773 298 1.013   

Total 307.530 299    

Barriers to take 3D photos Between Groups .042 1 .042 .041 .839 

Within Groups 303.994 298 1.020   

Total 304.037 299    

Excise Resources are enough Between Groups .111 1 .111 .144 .705 

Within Groups 230.326 298 .773   

Total 230.437 299    

Organization’s Rules and 

Regulation are difficult 

Between Groups .016 1 .016 .018 .892 

Within Groups 266.930 298 .896   

Total 266.947 299    

Space of park is enough Between Groups .027 1 .027 .053 .819 

Within Groups 155.369 298 .521   

Total 155.397 299    

Signing Board are enough Between Groups 3.704 1 3.704 3.693 .056* 

Within Groups 298.883 298 1.003   

Total 302.587 299    

Safety  is enough Between Groups .488 1 .488 1.114 .292 

Within Groups 130.429 298 .438   

Total 130.917 299    
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Analysis of WhatsApp Users and Its Usage worldwide 
Sagar Deshmukh 

 
Abstract- The purpose of research on WhatsApp Mobile Application is to analyze and identify number of users who use 
the WhatsApp messenger in daily routine basis. The research also includes what type of communication medium people 
prefer in WhatsApp Application eg.Texting, Audio Messages or Calling. This research includes the statistics of users who 
use the WhatsApp Application worldwide. With the growing need of communication, WhatsApp is a good medium which 
acts as a communicator not only between two individuals but also in a group where large number of people can interact 
and has ability to connect worldwide. 
   
 

I. INTRODUCTION 
This Research give us the idea about the Statistical analysis done on WhatsApp application, the main purpose of the re-
search is to KNOW Number of users who use this service and WHAT TYPE OF SERVICE USERS PREFER WHILE 
COMMUNICATING THROUGH WHATSAPP MOBILE APPLICATION all over the world and TO provide infor-
mation to audience about the service which they use is also a part of the survey. Following are the SECTIONS IN 
WHICH RESEARCH IS BEING CARRIED: 

 
• NUMBER OF USERS USING WHATSAPP WORLDWIDE 
• NUMBER. OF USERS USING WHATSAPP ACCORDING TO THEIR AGE GROUP 
• AVERAGE NUMBER OF MESSAGES SENT BY THE USER PER DAY AND TYPE OF MESSAGES SENT 

  

II. RESEARCH  
   
After reading some of the research papers relating to benefits of messaging services, it gave a thought to my mind to do 
analysis and research on popular messaging service know as WhatsApp. 
 

• I have googled and found some data and rough estimates about the users using WhatsApp, based on calcula-
tions made till the year 2015-I have aggregated the data into a chart which gives more clear idea about the re-
search. 

 
• Based on collection of data, I have made analysis of users using WhatsApp Mobile Application. 

 

III. STUDIES AND FINDINGS 
 
THE STUDIES INCLUDES THE NUMBER OF USERS USING WHATSAPP MOBILE APPLICATION, TYPE OF 
AGE GROUPS OF USERS USING WHATSAPP AND AVERAGE MESSAGE USERS PREFER MORE TO USE IN 
WHATSAPP LIKE TEXT MESSAGES, AUDIO MESSAGES AND CALLING FEATURE. 
 
1. NUMBER OF USERS USING WHATSAPP WORLDWIDE ARE 750 MILLION, SURVEY TELLS US THAT EACH MONTH 
THERE IS AN ADDITION OF 20 MILLION USERS EVERY MONTH ALL OVER THE WORLD. 
 
2. AGE GROUP-ANALYSIS SHOWN BELOW IS THE NO. OF USERS USING WHATSAPP ACCORDING TO THEIR AGE GROUP 
STARTING FROM THE AGE OF 17 TO 65+ YEARS WORLDWIDE. 
 
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 517

www.ijsrp.org



• ALMOST 18% OF USERS ARE OF THE AGE GROUP 17-25,WHICH INCLUDES COLLEGE STUDENTS WHO MOSTLY USE 
WHATSAPP SERVICE FOR COLLEGE GROUPS AND FRIENDS CHATTING, 

• 29% OF USERS ARE OF THE AGE GROUP 26-35, WHICH INCLUDES THE PROFESSIONALS WORKING IN THE INDUS-
TRY OR HIGHER POST-GRADUATES AND FRESHERS, THE USE OF WHATSAPP IN THIS AGE GROUP IS GENERALLY FOR 
STAY IN TOUCH GROUPS ON WHATSAPP, WHO ARE GRADUATED AND WORKING IN COMPANIES, ALLOWS THEM TO 
CONTACT THEM THROUGH WHATSAPP ANYTIME. 

• 24% OF USERS ARE OF THE AGE GROUP 36-45, WHICH  INCLUDES BUSINESS PROFESSIONALS; THIS ALLOWS THEM 
TO CONNECT TO BUSINESS COLLEAGUES WHENEVER REQUIRED. 

 
• 11% OF USERS ARE OF THE AGE GROUP 46-55 AND 13% ARE OF USERS OF AGE GROUP 56-65,THESE USERS USE 

WHATSAPP ON LIMITED BASIS. 
 

• 5% OF USERS ARE OF AGE GROUP 65+ YEARS, USERS IN THIS CATEGORY USE WHATSAPP MOSTLY FOR EMERGENCY 
PURPOSES. 

 
 
3. AVERAGE NO. OF MESSAGES SENT BY THE USER PER DAY AND TYPE OF MESSAGES SENT-THE STATISTICS SHOWN 
BELOW ARE THE TYPE OF MESSAGE THE USER SENT EACH DAY. 
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Creating Quality Knowledge for Students through E-
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Abstract- This paper examines the aspects of creating quality 
knowledge through e-learning environment, how Knowledge 
management is related to education, correlation between 
education Knowledge management and student learning results  
and; how developing communities of practices would help 
effective transfer of tacit knowledge in students learning results. 
An efficient system of Knowledge management contains creation 
and transfer of explicit and tacit knowledge. Study suggests that 
in education; e-learning environment can come in handy if more 
attempts are to be made in converting quality explicit knowledge 
from educator’s tacit knowledge through filtering information 
quality during conversion process. Learning content should be 
standardized by the evaluators (Group of students or Individuals) 
in cognitive structures. Moreover, the study investigates the 
correlation between e-learning and student learning results. Data 
for this study were collected by means of questionnaires by the 
students and educators of two Malaysian Universities and were 
evaluated by multiple regression analysis method. Analysis 
revealed the measurement of information quality through e-
learning can be used to fore see student learning results, and the 
correlation between them is positive. 
 
Index Terms- (KM) Knowledge Management, (CoPs) 
Communities of Practices, (IK) Instruction Knowledge, (LMS) 
Learning Management Systems.    
 

I. INTRODUCTION 
niversities are organizations committed to achieve 
numerous objectives as whole, one such is to transfer 

knowledge to learners (students) by different mediums (lectures, 
books, debates, online LMS, etc). Knowledge Management is 
any process of creating, acquiring, capturing and sharing 
knowledge to enhance learning and performance in organizations 
(Prusak, 1997). Frame work of Knowledge management in 
education help develop identifying opportunities in improving 
student learning results. Process of learning is where students 
take in information and convert it into knowledge, to measure the 
cognitive and behavioral changes along with tangible 
improvement in results during the learning process of students, a 
learning audit is necessary (Garvin, 1993). The measurement and 
summarizing of student learning results (Knowledge, skills, 
performance or achievement) has become a major reference point 
for academic standards (James et al, 2002). A third of KM 
technologies generally focus on result oriented applications of 
knowledge (Sallis & Jones, 2002). This action oriented notion of 

knowledge results in curriculum development and assessment; 
therefore the successful knowledge gained by the students 
requires the need for assessment. Assessment prompts students to 
improvise their learning pattern and helps faculty filter and 
reconsider their teaching perspectives to improve student 
learning results. Teaching perspective reflects educator’s beliefs 
and values held in correspondence to the learner’s role in the 
exchange of knowledge (Heimlich & Norland, 2002). 
      The process of KM promotes participation, communication, 
interaction and Student learning. The core concerns of promoting 
KM in education is to be rigorous in connecting KM methods to 
learning results (Petrides & Nodine, 2003). Learning results is 
the ability of a learner to use knowledge from learning activities; 
the activities are generally taken as knowledge, skills, or attitudes 
(Phillips, 1994). To ensure and increase student learning quantity 
and quality of instructions should be created (Hallinan, 2000) and 
Instruction knowledge can be created through e-learning system. 
To ensure high quality instruction knowledge created through e-
learning system for students to acquire the requisite knowledge 
and skills: KM process begins with creation and transfer with 
two core concepts about knowledge (Tacit and Explicit).  
Tacit Knowledge is the backdrop against which all actions are 
understood, (Polanyi. 1966) consisting of competencies, beliefs 
and values, experiences, ideas and relationships which turn out to 
be very challenging to codify and articulate. Whereas in 
comparison explicit knowledge can be easily codify in formal 
language of instruction from educators to learners, resulting in 
educators trying hard to represent their own individual 
knowledge. The current study examines E-learning environment 
attempts to provide a platform where both Tacit and Explicit 
Knowledge can be sustained and used to its full potentials to 
provide positive learning results for the students.   
. 

II. LITERATURE REVIEW 
A. Knowledge Management in Education 

     Educational institutions are in continuous pressure from both 
external and internal sources to increase accountability (External 
being government, parents and employers interested in positive 
student learning results). To be able to enhance student learning 
and development, Institutions find it beneficial to adapt KM 
programs to accelerate their performances and outcomes. An 
Educational institution; to be specific: University merely relies 
on an individual expert to transfer both explicit and tacit 
knowledge - to help improving student learning results; the 
challenge remains precise and limited. In order benefit the 

U 
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organization as a whole, transformation of explicit and tacit 
knowledge residing in the same educator to other educator’s: 
knowledge management can lead to improvements in sharing 
knowledge. KM in education is an approach which enables 
individuals within the organization to help develop a set of skills 
and practices to systematically collect information and share 
(Petrides & Nodine, 2003). 
     Theoretically KM can benefit Universities in five areas: 
curriculum development, administration, research, student and 
alumni services and classroom enhancement (DeDiana & Aroyo, 
1998). KM practices by educators are useful in educational 
institutions such as enabling experts to create and share quality 
knowledge for students to enhance their learning. The process of 
learning involves student to take in information and translate it 
into knowledge. Defined as process of acquiring knowledge from 
experience, study, improvisation or instruction (Miller & 
Findlay, 1996). Learning activity on e-learning environment 
comprises of educators materials which is coded knowledge, 
disseminating this knowledge to the learner through e-learning is 
a complex task.  
     To make work more effective and jobs rewarding, working 
staff of educators from various departments in the University 
come together to address common needs which concerns unified 
goal of sharing knowledge. They are called, “communities of 
practice” (CoPs) (Lave & Wenger, 1991) and have proved to be 
one of the most efficient means of containment of tacit 
knowledge within the organizations. CoPs are also identified as 
KM enablers due to their ability to innovate.  
 

B. Knowledge Management in E-learning 
     The potential of KM practices through e-learning environment 
can be used to create quality knowledge for student learning by 
Universities. According to (Alavi & Tiwana, 2003) Four types of 
KM processes, are: knowledge application, knowledge storage, 
knowledge transfer, and knowledge creation. Universities 
encourage educators to create knowledge, Information 
Technology and e-learning can be used for knowledge creation 
process. According to (Welsh, 2003) e-learning is the use of 
computer network technology, mainly over the internet, to 
deliver information and instruction to individuals. 
     E-learning is manual content for learning experiences enabled 
by electronic technology (National Governors Association, 
2001). E-learning systems are virtual, enabling learner to interact 
with learning materials posted by the instructors. KM in e-
learning connects learner to other learners, educators and 
students with knowledge and information (Corrall, 1999).  
     Design of e-learning material also plays a vital role in creating 
quality knowledge for learners, issue arises when these designs 
are poorly constructed by e-learning providers ( Ivergard & Hunt, 
2005). Created knowledge on the e-learning platform should be 
alters, revised and improvised accordingly to the requirement of 
the learners: students should be able to easily use, access and 
utilize the system and the content information (Howell & James 
et al., 2003). According to (Svensson, 2004) it is not easy to 
design or recreated e-learning material, he emphasize more on 
other supports to intensify learning. Limited usability and 
disorganization of online course inhibits learners ability to attain 
knowledge (Smulders, 2003). 

C.   Creating Quality Knowledge through the E-
learning environment 

     The entire purpose of KM in education is to enhance student 
learning (Petrides & Nodine, 2003).  According to (Carroll, 
1963) prime condition to insure student learning is the quality of 
material or instructions. By increasing the competency and 
confidence of educator we directly improve the quality and 
quantity of learning content which raises student learning results 
(Newmann, 1993).  E-learning compromises of both printed and 
digitally encrypted material resulting in delicacy of importance 
with the quality of e-learning. Contents are usually produced by 
course developers, publishers or educators, thus requiring a 
production expert’s team for fewer errors on digital media. 
Serious consequences can be endured by publishing poor content 
into online learning environment for student and institution 
(Thiessen & Ambrock, 2004). Educators are required to ensure 
the course content delivered to the learners is of high quality, 
they need to recheck, correct and republish to enhance positive 
student learning results.   

D. Knowledge conversion through CoPs to enhance 
Student learning 

     Knowledge transfer helps improve practices among CoPs and 
proven effective knowledge transfer can be measured among 
CoPs for efficiency (Wolford, 1999). CoPs theoretically are 
bonds of trusted knowledge sharing among group of people in or 
out of any organization around the world (Wenger, 2002). CoPs 
should work together time to time to find compatible solutions to 
common problems relating to the transfer of tacit knowledge by 
reflecting and evaluating them (Brown & Duguid, 1991). The 
main issues concerning transfer of tacit knowledge are: 

• Tacit Knowledge – Is the knowledge coming from years 
of experience and practices. Valued by all, is generally 
very hard to codify and contain; illustrated by the 
individual (educator) and partially absorbed by the 
learner (Student or other educators). 

• Although extremely hard to transfer in whole, but part 
knowledge gained by the learner or junior educator gets 
hard to sustain and often gets mixed with new ideas and 
methods when practiced. In order to successfully 
contain more and more tacit knowledge it is advisable to 
build CoPs which would allow members to practice and 
exchange knowledge (Grayson & O’Dell 1998). 

     The foreseen challenge for Universities is to architect a 
learning environment which can give learners a chance to 
browse, understand and capture knowledge (Duguid, 1993). 
Explicit knowledge on the other hand can be segmented and 
simplified for the learners by the members of CoPs. Universities 
should be encouraged to redesign its administrative structure in 
relevance to support CoPs. Limitation of authority and dense 
bureaucracy among CoPs should be delineated (Supovitz & 
Christman, 2003). In order to support , enhance and develop 
CoPs and positive student learning Universities should architect a 
simplified structure; support and strategies. 
 

III. DISCUSSION 
     The regular demand and need for improvements in student 
learning results, Universities are investigating and learning new 
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ways to understand ways to be more effective in collecting, 
creating and sharing knowledge.  
     A sample of 150 questionnaires was collected from two 
reputed Universities in Malaysia. The hypothesis testing for this 
study was conducted using stepwise regression for which data 
was collected randomly through survey questionnaire by both 
students and educators. This technique is appropriate and 
considered acceptable for exploratory research (Vannatta & 
Mertler, 2005) mainly due to lack of availability of theoretical 
foundation for aligning regression analysis differently. This study 
tries to highlight KM practices of e-learning outcomes to student 
learning and how CoPs help improve them. To further the in-
depth of the study different perspective of the aspects should be 
considered:       

1.) Educators Implications at  Malaysian Universities: This 
study compromises educators examining many aspects 
of the relationship  between  knowledge  transfer  
through  e-learning  environment  and  student  learning 
results. 

2.) Student Perceptions at Malaysian Universities: The 
study demonstrates that student tend to learn and grasp 
more of tacit knowledge coming from the educator if 
the knowledge is more virtual on e-learning system.   

3.) Education content material at Malaysian Universities: 
The study surveys the means of creating and measuring 
quality e-learning material is updated and improvised on 
regular basis, allowing students to browse and improve 
learning results 

4.) CoPs at Malaysian Universities: They study suggest the 
need of development of CoPs to sustain tacit knowledge 
among educators and learners to improve learning. 

     In contemporary times approaches to acquire knowledge 
consists of three major theories.  They are the behaviorist theory, 
cognitive theory and social learning theory (Ormrod, 1999). This 
study however focuses on cognitive theory. These three theories 
should in fact be used as the foundation guide to architect 
classroom environments (Ormrod, 1999). Professionals in the 
line (Angelo, 1999; Palomba  &  Banta,  1999; Huba  &  Freed,  
2000)  recommends measures of multiple assessment to classify 
what students learning and point out mistakes and weaknesses. 
This assessment would help demonstrate accurate results and 
would also help illustrate precautionary measures to be taken in 
future development of e-learning. 
  

IV. CONCLUSION 
     To conclude, this study was conducted to examine educators 
at the University and their ability transfer knowledge to the 
students by  the mediums of e-learning. This study, tries to 
highlight the Knowledge transfer process through simplified 
modern way of e-learning environment. It is unarguable that 
educators or instructors find it hard codifying tacit knowledge 
into quality explicit knowledge for students. Educator’s role in 
University is not limited to classroom; in fact improving learning 
content and developing information material for the student 
through e-learning process can enhance student learning result. 
This study demonstrated relationship between CoPs and e-
learning on student learning results, which is mostly positive. 
The study through e-learning illustrates medium to convert tacit 

knowledge into explicit knowledge to some extent. To support 
and develop CoPs, Universities should be encouraged to provide 
them with support, strategies and proper structure with strong 
foundations (Supovitz & Christman, 2003).     
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   Abstract- In the last 10 years, several parasitosis have been emerged, particularly, the Morgellons disease which has emerged as a 
highly controversial disease. Is usually associated to a mental illness and because of this, has been defectively characterized and there 
is a small evidence of whether or not the disease really exist. However, because of the increasing number of patients, in 2012, the 
Center for Disease Control (CDC) has begun to study this phenomenon. Further studies have to be developed in order to collect 
evidence and study possible treatments. The present work is a proposal, of a possible treatment that could be applied to a patient with 
the Morgellons disease or with an aggressive infection of parasite or bacteria. Further studies should evaluate if this is a viable 
treatment. 
 
    Index Terms- Uncharacterized Parasitosis; Metallopharmaceuticals; Morgellons 
 

I. INTRODUCTION 
orgellons is a controversial term, used to describe a collection of unexplained symptoms, such as the initial manifestation of 
non-healing skin lesions, solid material or fibers emerging from the skin, pruritus, formication and a stinging or biting 
sensation. These symptoms are usually chronic and recurrent. Other symptoms can be present as well, for example: generalized 

fatigue, cognitive problems, difficulty concentrating, short-term memory loss, depressed mood, chronic fatigue syndrome, 
fibromyalgia, neurocognitive deficits, neurological conditions, particularly multiple sclerosis and psychiatric disorders.[1-3] Also, the 
patient is intensely anxious and obsessive with their symptoms. As the condition progresses, paranoia and depression are common, in 
some cases leading to suicidal tendencies.[2, 4] Although no fatalities have been proven resulting directly from this condition, some 
reports suggest that persons with this condition have experienced substantial decline in quality of life, including social disruption, 
isolation, decreased work productivity or job loss and total disability.[1] Morgellons disease is highly debatable, many dermatologists 
and psychiatrists consider that this condition is synonymous of delusional parasitosis or infestation.[1, 5-12] Delusional infestation, 
delusional parasitosis or Ekbom syndrome, is a psychiatric disorder characterized by the patient belief that they are infested with a 
skin parasite. The delusion is often sustained with tactile hallucinations, sensations of itching and crawling. This condition usually 
occurs in people with other psychiatric conditions such as bipolar disorder, paranoia, schizophrenia or in individuals with addiction to 
cocaine and amphetamine.[2, 4, 9, 12-16] Patients with the symptoms of delusional parasitosis, present cutaneous pruritus that causes 
that the patient pick at their skin continuously, to extract a foreign body or organism they believe they have.[12] Because of this, 
Morgellons disease is not currently recognized as a clinical disorder and is not accepted yet by the medical community.[13]  
 
Instead, a variety of potential infectious diseases have been postulated as a cause of Morgellons as the parasitic Lyme disease[1] or 
bed bug infestations[5], but the etiology of this condition remains unknown and there have been no proven effective medical 
therapies.[1] On the other hand, Morgellons disease could be an old syndrome. Using a different name for the disease (Dracontia), this 
condition was first described in 1544 by Leonellus Faventinus de Victoriis[17], and later an English physician Sir Thomas Browne, in 
1675 made mentions of a pediatric medical condition that he called “the Morgellons”. Describing fibers in the back in children.[3, 4, 
13, 14, 17] Throughout its history, this condition was sporadically mentioned and could have been named as Les Crinons, Masclous, 
Masquelons and finally Morgellons. However, there were notable differences in the symptoms and is not clear if could be the same 
disease.[17] Yet, Morgellons was mentioned again until 2002 by Mary Leitao to describe the symptoms of her son.[2, 13, 14, 17]  
 
Skin biopsies of individuals with Morgellons disease normally reveal nonspecific pathology or an inflammatory process without 
observable pathogens with fibrous materials projecting from inflamed epidermal tissue[14, 18] and recently, oral complications as 
fibers in oral ulcerations[19]. Several bacteria have been mentioned as responsible for Morgellons disease, in which could be present 
some spirochaetes infection[18] or some other organism, specifically Stenotrophomonas maltophilia, nematodes (causal agent of 
Filariasis), Strongyloides stercoralis, Cryptococcus neoformans[17], and recently Agrobacterium spp. [17, 20]. Nevertheless, Many 
patients with Morgellons disease have positive Western blot for Borrelia burgdorferi the causative agent of Lyme disease [14, 18]. 
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More recently on the web site of the Morgellons disease foundation, there has been indicated that Agrobacterium is the responsible 
infectious pathogen.[17] Additionally, Fiber formation in Morgellons disease is stated to be cellulose [1, 14, 17]or a cellulose-protein 
complex of mammalian connective tissue produced by certain gram-negative bacteria.[1, 14, 17] Several medications have been used 
for Morgellons disease; which goes from antiparasitic therapy (which does not appear to be useful) to antibacterial therapy.[2, 14] 
When patients are treated with antibacterials for Lyme disease, remission of Morgellons symptoms is seen in most.[14] Some other 
medication have been used, specially tetracycline which causes no improvement of reported symptoms.[19] In the case of 
dermatologic symptoms, fluocinonide gel could be active for the Morgellons ulcers.[19] Also Morgellons may cause chronic pruritus, 
which in some cases can lead to depression or anxiety, this is usually treated with antidepressants and anticonvulsants.[21, 22] Also, 
Pimozide is usually prescribed.[4, 10] 
 
Morgellons remains controversial because the mental and physical symptoms that generates. Nevertheless, the associated symptoms 
for Morgellons can be explained in several ways. Some theories indicate that, in diseases as hepatitis C and Lyme disease, the body’s 
reaction to infection is well-known to produce a mental illness.[2]These could be explained considered that if a parasite is involved, 
physical symptoms are justified because the host immune system, unleashes an inflammatory response, mediated in part by some 
protein messengers such as cytokines. Cytokines also produce symptoms in the host such as fever, aches, pains and fatigue.[2] Still, 
some authors believe that the first step to unlocking this medical mystery of the Morgellons disease is to recognize it is a real somatic 
condition. In which the patient should not be conferred to a stigmatizing and psychiatric diagnosis, without a thorough and proper 
history and examination. [23] 

II. HYPOTHESIS  
    It is hypothesized that Morgellons disease could be caused by an infection of an agrobacterium-like organism.  

III. INHIBITION OF AGROBACTERIUM 
    Recently, Agrobacterium is considered the organism that could be responsible for the Morgellons disease.[17, 20] Agrobacterium 
spp. are phytopathogens usually in soil, that causes neoplastic growths on the host plant species (crown gall). In nature, 
Agrobacterium also may encounter organisms belonging to other kingdoms such as insects and animals that feed on the infected 
plants. Several studies have been carried out to evaluate in what way the Agrobacterium can infect animal cells.[24, 25] 
Agrobacterium could attach to a human host and genetically transforms several types of human cells by a mechanism similar to that 
which it uses for transformation of plants cells. Some studies suggest that Agrobacterium can transport its T-DNA to human cells and 
integrate it into their genome.[2, 24] Nevertheless, Agrobacterium is currently recognized as an opportunistic pathogen affecting 
mostly immunocompromised and chronically ill patients. A few cases of Agrobacterium infection in humans have been reported, for 
example Chronic Endophthalmitis[26], also Agrobacterium was found present in chronic ulcerous inflammation[27] and 
bacteraemia[28]. Agrobacterium is usually found in crops, where has many potential agricultural applications. Is usually used to 
modify crops. Nevertheless, in order to contain the infection, several growth-inhibiting agents have been developed and patented. 
Because Agrobacterium is highly sensitive to heavy metals, some of them are heavy metal such as silver, silver nitrate, silver 
thiosulfate, silver nitrite, silver dithionate, silver stearate, silver selenate, silver salicylate, silver oxalate, silver phosphate, silver 
metaphosphate, silver orthophosphate, silver carbonate, silver propionate, silver acetate, silver citrate, silver laurate, silver levunilate, 
silver pyrophosphate or other silver-containing compounds. Also other chemicals are used as compounds with potassium, manganese, 
or cadmium, proteins, nucleotides, and cell extracts, cell exudates, secondary metabolites, sulfa drugs, and growth regulators. These 
are capable of inhibiting Agrobacterium growth. Between the usual inhibiting agents are silver nitrate, silver thiosulfate, and 
penicillins such as carbenicillin, ampicillin, and cloxacillin, cephalosporins such as cefotaxime and cefoxitin, or a combination 
antibiotic such as a penicillin plus clavulanic acid such as augmentin and timentin.[29]  
 
    In individuals, Agrobacterium infection can be sensitive to cefepime, carbapenems, tetracyclines, piperacillin/tazobactam and 
ciprofloxacin, and probably this medication could be tested as first option.[27] Also, have been used amikacin and 
piperacillin/tazobactam.[28]Finally, other studies mention cefepime, carbapenems, tetracyclines, piperacillin/tazobactam and also 
ciprofloxacin, whereas resistance to other antibiotics is common and variable. However, Agrobacterium could possess antibiotic 
inactivating mechanisms.[28] 

 
 

IV. A POTENTIAL TREATMENT FOR THE MORGELLONS DISEASE OR UNCHARACTERIZED PARASITOSIS 
    The Morgellons disease treatment can be centered in relief of the symptoms solve the infection, decrease the inflammatory response 
and anxiety. Because Morgellons disease symptoms require an effective anti-inflammatory activity and an enhanced antibiotic 
absorption, Morgellons could be treated by high ingesta of proteolytic enzymes, such as bromelain. Bromelain was used by the natives 
of the tropics before the arrival of Christopher Columbus.[30] Bromelain belongs to a group of protein digesting enzymes obtained 
commercially from the fruit or stem of pineapple. Fruit bromelain and stem bromelain are prepared differently and they contain 
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different enzymatic composition.[31] Bromelain is a mixture of different thiol endopeptidases and other components like phosphatase, 
glucosidase, peroxidase, cellulase, escharase, and several protease inhibitors. In vitro and in vivo studies demonstrate that bromelain 
exhibits various activities as fibrinolytic, antiedematous, antithrombotic, and anti-inflammatory. Bromelain is considerably absorbable 
in the body without losing its proteolytic activity and without producing any major side effects. Bromelain accounts for many 
therapeutic benefits like the treatment of angina pectoris, bronchitis, sinusitis, surgical trauma, and thrombophlebitis, debridement of 
wounds, and increase the absorption of drugs, particularly antibiotics. It also relieves osteoarthritis, diarrhea, and various 
cardiovascular disorders. Bromelain also possesses some anticancerous activities and promotes apoptotic cell death.[31] Because the 
anti-inflammatory treatment should be sustained, a natural anti-inflammatory treatment must be recommended. Also, skin injuries 
caused by Morgellon disease can be treated by studying the management of difficult healing wounds. The time required for tissue 
repairing can considerably be reduced and promote the healing process and minimize the risk of infection by using silver compounds, 
especially silver sulfadiazine. This is often used to prevent or to treat wound colonization, also in presence of antibiotic-resistant 
bacteria[32]. 
 
Because Agrobacterium is sensitive to heavy metals, several prescriptions with heavy metals can be evaluated in order to treat the 
infection. From 2500 BC, gold drugs have been used to treat different conditions.[33] Nowadays, some medicinal compounds are 
available and approved by the Federal Drug Administration, which contains heavy metals. Some of them are Gold sodium thiomalate, 
aurothioglucose or auranofin. Particularly, auranofin was developed for the treatment of rheumatoid arthritis and psoriasis, as a 
substitution for the injectable gold compounds: aurothiomalate and aurothioglucose. Auranofin is prescribed in the form of oral 
administration, presents remarkable potent anti-inflammatory effects in vitro. Some studies report that this could be an exceptional 
substitute for the traditional injectable gold compounds. Research on auranofin has continued and new applications have been 
discovered. Posses the dual inhibition of inflammatory pathways and thiol redox enzymes and is a candidate to be used in cancer 
therapy, several types of leukemia, carcinomas, parasitic, bacterial and viral infections.[33] Also, Auranofin is about ten times more 
potent against some parasites than metronidazole. Oral auranofin markedly decreases the number of parasites and the detrimental host 
inflammatory response and hepatic damage. The auranofin represents a promising therapy for parasites.[34] 
 
In extreme cases, a more aggressive treatment can be considered. In the past century, the infection of an antibiotic-resistant bacteria as 
Spirochaetes of Treponema pallidum which cause syphilis[35], was treated using salvarsan or 3-amino-4- hydroxyphenylarsenic(I). 
[36] Arsenic has been used in medicine for more than 2400 years for a variety of ailments including ulcers, the plague, and malaria. In 
1878, potassium arsenite was reported to have an antileukemic effect and was used for this purpose in the late 19th and early 20th 
centuries until it was replaced by busulfan in the 1950s. [37] In the modern time, interest in arsenic as chemotherapy was rekindled 
after it was identified as an active ingredient in traditional medicines in China. [37] Nowadays, arsenic compounds are not used, as far 
as we know, the only one approved by the Federal Drug Administration is in the form of arsenic trioxide (TrisenoxTM) which is 
restricted to be used as a therapeutic medication against hematologic malignancies.[38] Nevertheless, have been reported that 
therapeutic doses of arsenic trioxide are well tolerated, with no evidence of long-term toxicity. [37] 

V. CONCLUSION 

Some infectious diseases have been difficultly characterized and still remain very controversial, as the Lyme disease, which was 
elusive to be characterized until 1980. The Morgellons disease could be one of these diseases. Because of the psychological beliefs 
that the patients with Morgellons disease can experience, are easily associated to psychological or psychiatric disorders and generates 
that these symptoms might be confused with some other syndromes, disregarding the unexplainable skin symptoms. This promotes an 
inaccurate characterization and a missed diagnosis. Nevertheless, keeping the mind open could help to characterize the real syndrome 
in a detailed way. 

Testing new treatments with old active ingredients for the Morgellons disease could help to relief the symptoms. In the history of the 
medicine, test antibiotic regimens in adult patients before the proper characterization of the disease, has been always present. 
Hopefully this proposal could be useful to the treatment of the Morgellons disease and other infectious disease. 
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Abstract- TV White Spaces refers the unoccupied portions of 
spectrum in the UHF/VHF terrestrial television frequency bands. 
Operation on the trial and test are currently underway in various 
countries and some commercial applications are emerging, 
looking at improving the utilization. The concept of sharing the 
highly valued UHF spectrum resource and its use with the 
primary terrestrial television service is a primary concern today. 
Wireless broad-band applications are the main focus of trials, 
nonetheless, the usefulness of this highly sought after spectrum is 
also being considered for other applications, such as machine-to-
machine communications (M2M). This paper reviews relevant 
regulatory aspects concerning the operational implementation of 
Television White Space (TVWS) devices in some parts of the 
spectrum allocated to TV broadcasting. Also the paper overviews 
the different approaches and considerations currently being 
reviewed for TV white spaces. These approaches are intended for 
improving the efficiency of the spectrum resource use, through 
accessing idle spectrum to deliver low-cost implementation and 
rapid development of user applications. 
 
Index Terms- Television White Space (TVWS), TV Band 
Devices (TVBD),  very high frequency (VHF),  ultra high 
frequency (UHF) 
 

I. INTRODUCTION 
he term “whitespace” refers to portions of licensed radio 
spectrum that licenses do not use all the time or in all 

geographical locations. Several regulating bodies around the 
worlds are moving towards allowing unlicensed access to these 
frequencies, subject to the proviso that licensed transmissions are 
not adversely affected.    
       Recently the Federal Communications Commission (FCC) in 
the United States issued a report which permits cognitive use of 
the TV white space spectrum. Originally White Space is the term 
used by the FCC for unused TV spectrum. The new formulated 
rules open up an opportunity to develop new wireless networks 
to utilize the spectrum. This VHF/UHF spectrum provides 
superior propagation and building penetration compared to other 
unlicensed spectrum in other bands like 2.4 and 5 GHz bands. 
However, access to this new spectrum also comes with some 
technical challenges. The FCC rules specify a number of 
requirements on these cognitive wireless network.  
       The frequency allocation process creates the band plan. 
White space is assigned between the radio bands or channels to 
avoid the interference. In this case, while the frequencies are 
unused, they have been specifically assigned for a purpose, such 
as guard band. These white spaces exist naturally between 

actively used channels but assigning nearby transmissions to 
immediately adjacent channels will cause destructive interference 
to both. In addition there is also unused radio spectrum which has 
either never been used, or is becoming free as a result of 
technical changes. In particular, the switchover to digital 
television frees up large areas between about 50 MHz and 
700 MHz. This is because digital transmissions can be packed 
into adjacent channels, This means that the band can be 
compressed into fewer channels, while still allowing for more 
transmissions. 
       TV White Spaces (TVWS) are frequencies made available 
for unlicensed use at locations where the spectrum is not being 
used by licensed services, such as television broadcasting. Some 
of this spectrum may be licensed for other uses in the normal 
way- for example in the UK, the old TV channels 61-69 (798-
862 MHz) have been assigned for the LTE mobile use. The 
spectrum is located in the VHF (54-216 MHz) and UHF (470-
698 MHz) bands, in the US,  and has characteristics that make it 
highly desirable for wireless communications [1][4][8][14]. 
 

II. OPERATION AUTHORIZATION AND RULES  
       The TV Band Devices must communicate with a database to 
obtain a list of currently available white space channels to utilize 
the unlicensed spectrum band and ensure incumbent users. The 
available channels may vary, depending on TVBD device type 
and location. 
        The authorized white space manager requests for the radio. 
The white space manager automatically provides available 
channel data in accordance with a set of rules, such as those 
defined by the FCC, or Ofcom. The most significant requirement 
is to avoid areas where protected entities such as TV stations 
operate. After a radio receives a channel map, final channel 
selections are made by the radio. This decision is based on rules, 
radio technology and the offered channel map. This “common 
sense approach” to unlicensed spectrum provides remarkable 
benefits for the industry. Spectrum Bridge, Inc. (SBI) is 
recognized as a global leader in the TV White Space ecosystem 
and was certified as the first TVWS Database Administrator in 
the United States (FCC) and United Kingdom (Ofcom). SBI has 
developed numerous products and solutions for the TVWS 
industry based on our patented intellectual property [3][7][8][14]. 
 
 
 
 
 
 

T 
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Network Operators  
       To empower the White Space ecosystem the Spectrum 
Bridge offers a variety of solutions. As more devices are 
deployed in unlicensed bands, network operators need solutions 
to manage and optimize the performance of wireless networks. 
 This  White Space plus solution addresses this need and will 
ensure the network operates at peak performance. The solution 
offers guided channel selection and real-time interference alerts 
to equip the network with the best available channels available 
and mitigate interference. 
Devise Authorization  
       It is necessary and appropriate to authorize the use of WSDs 
in the UHF TV band through license exemption. It is to confirm 
the use of devices on licensed exempt basis would not lead to 
harmful interference to other spectrum users. It also guarantee 
that there is no adverse impact on technical quality of service 
provided by that devices and operate under the control of a geo-
location database qualified by Ofcom  in UK and FCC in US. 
       Generally, license exemption method suppress the regulatory 
and administrative burden compared to other forms of 
authorization, such as individual licenses. There may be a wide 
use of White Space technology such the applications for TVWS.   
The industry would lead  to proposed a mass market consumer 
use of devices and deployments of a very large number of 
devices (for example for machine to machine applications). It can 
be considered that authorization on license exempt basis would 
likely to remove barriers to access to the spectrum, foster 
innovation and competition in the development of WSDs, and 
thereby result in benefits to consumers. 
FCC Rules  
       A number of the requirements to operate in TV white space 
are based on cognitive radio technology including location 
awareness and spectrum sensing. Also there are other 
requirements that intended to provide protection for the licensed 
services that operate in the TV bands. These devices operating in 
TV white space spectrum impose some technical challenges for 
the design. 

       The devices which operate according to the TV Whitespace  
rules are referred as TV band devices (TVBDs) by the FCC. 
TVBDs can be categorized in to two classes: fixed and 
portable/personal. The portable devices are further divided into 
Mode I and Mode II devices. Fixed devices are permitted to 
transmit up to 30 dBm (1 watt) with up to 6 dBi antenna gain, 
while portable devices are permitted to transmit up to 20 dBm 
(100 mw) with no antenna gain. Fixed devices are permitted to 
use a higher gain antenna as long as the transmit power is 
decreased dB-for-dB for any antenna gain above 6 dBi. The TV 
channels include the very high frequency (VHF) channels 2-13 
and the ultra high frequency (UHF) channels 14-51. However, 
there are restrictions on which channels are permissible for use 
by TVBDs. Fixed devices are permitted in the VHF channels 
except channels 3-4 and on the UHF channels except channels 
36-38. Portable devices are restricted in the VHF band. Portable 
devices are permitted on the UHF channels except 14-20 and 
channel 37. The exclusion for channels 3-4 is to prevent 
interference with external devices ( exaple DVD players) which 
are often connected to a TV utilizing either channel 3 or 4. 
Portable devices are not permitted on channels 14-20 since in 
some areas Television broadcast signals are protected with a 
protection contour. The FCC defined that TVBDs must operate 
outside  the protected contour because within the protected 
contour there are special rules for operation on a TV channel 
adjacent to the TV broadcast channel. Fixed TVBDs are not 
permitted to operate on channels adjacent to the TV broadcast 
channel. Portable devices are permitted to operate on an adjacent 
TV channel; however, when operating on an adjacent TV 
channel, the maximum allowed transmission power is 16 dBm (4 
dB lower than on non-adjacent channels) [14][25]. 
 Networking Issues   
       Whenever a network of TVBDs is formed for proper 
functioning than issues of spectrum sensing arise. Collaborative 
sensing, one of issue is recently being highlighted. This sensing 
seeks to apply ideas from distributed detection and data fusion to 
jointly process the spectrum sensing statistics from multiple 
TVBDs. The inherent diversity stemming from distributed 
observations, when exploited leads to more efficient spectrum 
sensing schemes compared with single-node sensing.  
       Network quieting protocol can be one of the possible way of 
handling the above mentioned issue which mandates all the 
TVBDs in a geographic area to turn off simultaneously, so as to 
“quiet” the TV channel for a certain period of time to sense the 
TV/wireless microphone signals. This concept is similar to 
request-to-send/clear-to-send (RTS/CTS) mechanism in 802.11 
networks, whereas the RTS/CTS is used to avoid interference-
induced collision during transmission. The acceptable 
interference power level (power received by TVBDs) for reliable 
spectrum sensing may need to be even lower than the noise floor, 
so the cleared geographic area provided by RTS/CTS may not be 
large enough to detect and receive the signal required for the 
operation [14][16][25].  
 

III. COEXISTENCE APPROACH   
       The Fig.2 shows the users in the UHF TV band and in 
adjacent frequency bands with which WSD devices will coexist 
for its operation.  

Fig. 1: General overview of White space Network 
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       Based on the Ofcom, this band of frequency is currently used 
for DTT broadcasts by PMSE. PMSE use permitted indoor pass 
throughout the band, subject to licensing, and outdoor use in 
order to avoid harmful interference to DTT users. The spectrum 
immediately above 790 MHz is used by 4G mobile services. The 
spectrum immediately below 470 MHz is used by a variety of 
services including business radio, scanning telemetry, short range 
devices, maritime, Prison Service, and Revenue and Customs. 
All of these uses must be protected from harmful interference 
to/from WSDs, and all of these which has different 
characteristics that must be taken into consideration. In managing 
coexistence between WSDs and existing users, It is necessary to 
seek to ensure that there is a low probability of harmful 
interference to DTT, PMSE services in adjacent bands. This can 
be obtained via the calculation of the maximum allowed power at 
which a WSD can transmit in each frequency, along with the 
accounting of other spectrum users. 
       Recently FCC issued the regulatory rules for cognitive radio 
use on TV white space spectrum. These new rules along with the 
number of challenges provides the valid opportunity. The 
challenges require development of cognitive radio technologies 
like spectrum sensing as well as new wireless PHY and MAC 
layer designs. These challenges include spectrum sensing of both 
TV signals and wireless microphone signals, frequency agile 
operation, geo-location, stringent spectral mask requirements, 
and the ability to provide reliable service in unlicensed and 
dynamically changing spectrum [14][25]. 
 

IV. WHITE SPACES IDENTIFICATION AND 
INTERFERENCE AVOIDANCE   

       TVWS which refers to frequencies allocated for TV 
broadcasting service but not used locally. TV White Space 
Spectrum Systems (TVWSSS) are recently in practice for 
realizing the Dynamic Spectrum Access concept which can be a 
promising solution. Generally there are three methods of 
identifying White spaces: spectrum sensing, pilot channel 
(beacon) and geo-location database. These can be used 
independently or in combination. These operation may be 
considered as "third-rate" status (after the primary and secondary 
services) of the CRS opportunistic services. The CRS have to 
protect other radio services working in the adjacent and same 
geographic areas,  also in same and adjacent frequency bands, 
which implies establishing criteria and mechanisms allowing full 
protection of all incumbents. The protection mechanism can be 

obtained when compatibility criteria are known, and current and 
planned spectrum usage is controlled. 
 
Spectrum sensing    
       Spectrum sensing is a natural solution for learning about the 
existence of other incumbent radio services and controlling the 
device emission parameters by the CRS devices. It means that 
the CRS devices continuously detects current spectrum usage and 
takes information about the current spectrum situation. However 
such solution is still under research. First of all there is "hidden 
node" problem - where the sensing device is hidden and cannot 
sense primary signals, it may hide due to obstruction ( like 
buildings, hills etc.) on the receiving path. In such situation it can 
declare "free spectrum" when in reality it is occupied. Practically 
it is impossible to implement in some frequency bands (such as 
TV UHF band) which try to increase the accuracy of the sensing 
level and solve the hidden node problem with a single device that 
lead to the situation where the required sensing level is very low. 
Also in case of very short time transmissions (burst, PMSE, 
M2M etc.) where the device is active for very short time period, 
it is difficult to detect the transmission and avoid interference. 
Some improvement is offered by Cooperative Sensing (CS), 
where many devices together are sensing the spectrum and 
exchanging the information that they collect. This may solve the 
problem of the hidden node, however, it is more complicated 
solution which cannot be used without recurring to additional 
protection mechanism. Also this does not work in protecting the 
receive-only services, such as radio astronomy[10][24]. 
 
Pilot channel  (beacon)  
       One of possible solutions for protection of the incumbents is 
the pilot channel (beacon). Here a dedicated channel is used to 
inform every WS device about the current spectrum usage and 
free channels available. But it is difficult to end a common 
regional-wide frequency allocation for such special pilot channel 
due to different frequency allocations in different countries. 
However separate channel can be allocated for separate country 
but in that case many frequency pilot bands around the World 
can complicate the wireless mass market. Also interference 
problems arise between stations transmitted beacons in different 
regions which needs to be mitigated. Such solution has met with 
limited success so far, since alternatives seem to be more 
promising. However if some operators may use their own 
transmission channels (e.g. GSM or Wireless Internet operators) 
- the information on the available spectrum can be sent via a 
conventional GSM/UMTS/LTE channel or via ISM/RLAN band. 
 
Geo- location databases   
       Geo-location database is considered as the most promising 
solution because it can be used as one simple solution  for 
solving all problems (protection of reception-only devices, 
hidden node problem, sensing level etc.) for all types of 
transmissions and frequency ranges. Every regulatory radio 
systems  has to be registered in the database along with rules that 
will determine the White Space Spectrum availability. The WS 
device has only to determine its location (using GPS), send its 
geographical coordinates to the database and asks it which 
channels are available under specific conditions (transmit power, 
antenna height, mode of operation, etc.). Data in the database can 

Fig. 2: General overview of existing frequency approach 
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be easily changed, which offers additional flexibility of spectrum 
usage and protection of incumbents. The database can also 
include "safe harbor" channels for special applications, e.g. 
Program Making and Special Events (PMSE) channels, which 
may be reserved for local PMSE and be forbidden for CRS. 
Additional spectrum related operations can be performed with 
on-line real time access to the database. Such operation is 
necessary to assure, for instance, protection of the WS CR 
devices that just have channels access for a limited time [14]. 
 

V. RF ARCHITECTURE CHALLENGES 
       Variation across the Space and time is one of the challenging 
features of the white space. Specifically the available channels 
are not contiguous and vary from one location to another. Also 
the white space available in a given location can vary with time 
and frequency  of TV band primary users start/stop operation. 
This requires frequency agile architectures to map to the 
available white space spectrum, retune to a new operating 
channel, or tune-away to perform sensing measurements. The 
requirements are more complex such as frequency division 
duplex (FDD) networks which needs two separate channels for 
operation. The RF challenges that need to be solved using FDD 
networks includes independent tuning of transmitter and receiver, 
providing RF isolation (in the order of 50dB) between transmitter 
and receiver. Using variable transmitter and receiver frequency 
develops highly linear receivers over a wide dynamic range to 
handle in-band high power TV broadcasts. 
       The possible approaches to implement the RF front end for 
the frequency agile transceiver are: duplexers, switching RF filter 
banks, and tunable filters. Here the white space availability may 
change according to the duplexing method used such as time 
division duplexing (TDD) or frequency division duplexing 
(FDD). In addition to this different FDD RF architectures can 
result in different white space availability. The following  present 
the white space availability for analyzing the availability metrics  

• Maximum number of independent networks that can 
utilize the white space without acquiring co-channel 
sharing. 

• The minimum number of TV channels occupied by 
other networks before co-channel sharing is made. The 
randomness here is generated by assuming that any 
channel of the white space can be lost with equal 
probability. 

 
       To increase efficiency and to reduce the burden on regulators 
for spectrum management the dynamic spectrum-use model can 
be applied. The few research on TVWS trials have proved that 
very large portions of the allocated spectrum bands are not 
actually in use, and this has thrown into question the whole 
premise of ‘spectrum scarcity’, upon which current allocation 
models are based. Hopefully, as more on the ground spectrum-
use information becomes available from more developing 
countries, and from more sources than just the national ICT 
regulator, such as through crowd sourcing, there will be better 
awareness of the increased potential of the radio spectrum 
resource. 

       The history of TVWS support in the US where NGOs first 
pushed for its use, civil society has an important role to play in 
bringing attention to dynamic spectrum use. With a technology-
neutral agenda, civil society groups are not biased toward a 
particular access solution and can be a trusted partner in helping 
to guide the adoption of the most effective mix of technologies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Spectrum Sharing and interference management  
       It is required to effectively utilize the available spectrum 
with the reliable communication which also satisfy the FCC rules 
required for cognitive operation in the TV band. One of the 
major challenges that face reliable operation in the white space is 
interference among peer TVBDs given the unlicensed nature of 
operation in this band. Managing interference between nodes in 
the same network is generally a difficult problem, and the 
problem becomes more challenging when these TVBDs belong 
to heterogeneous networks using different air interfaces. 
Spectrum sharing techniques can be divided into three main 
categories as follows. 

1) Non-cooperative techniques 
2) Rule-based techniques 
3) Message-based techniques 

 
1) Non-cooperative Techniques: In non-cooperative spectrum        
sharing techniques each system tries to maximize its own 
utilization of the spectrum while mitigating the effects of 
interference from other networks. Examples for non-cooperative 
techniques include 

• Dynamic frequency selection (DFS) in which nodes 
select channels with least interference. 

• Multichannel-DFS (M-DFS): The access-point can 
select a subset of the available channels to minimize the 
overall outage probability and improve system 
throughput. DFS is a special case of M-DFS when the 
access-point is restricted to use one channel. 

• Interference cancellation via multiple antenna receivers. 
If the receiver is equipped with multiple-antennas, 
interference cancellation algorithms can be utilized. For 
example, an MMSE receiver can help canceling the 
incoming interference signal through estimating the 

Fig 3: Architecture design of TV whitespace 
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interference covariance matrix and nulling out the 
dominant interference signal. 

 
       2) Rule-based Techniques: In rule-based techniques the 
TVBDs agree on a set of rules to implement, and do not use a 
control channel to exchange information. Although there is no 
explicit coordination between the nodes, the set of rules should 
be designed to ensure fairness, efficiency and interference 
avoidance. Examples for rule-based techniques are listen-before-
talk and transmit power control. 
 
       3) Message-based Techniques: In message-based sharing 
techniques, the TVBDs operating in the unlicensed band 
exchange messages (over-the-air or backhaul) to enable efficient 
and fair spectrum sharing and limit the interference among them. 
A message-based sharing technique should specify how to 
implement the control channel required for coexistence.  
 
Quality of white space channels  
       When the co-existence between WSDs and DTT is 
considered, much of the attention  is focused on the extent to 
which the transmissions of WSDs might affect DTT reception. 
Also the potential users of white space spectrum are likely to be 
interested in the extent to which DTT signals from TV 
transmitters might impinge upon white space channels that are 
available for use in a particular location. (When a WSD is given 
permission to use a white space channel in a particular location, 
there is no guarantee that the channel will be free of DTT signals 
that could potentially interfere with the white space 
transmissions.) From the numerous DTT signal strength 
measurements that were taken across Bute*, estimates of white 
space channel availability were made for each test location, and 
the residual DTT signal strength in each of those channels was 
calculated. This gives a rough indication of the quality of each 
white space channel at each test location. Fig. 4 shows the 
resulting Cumulative Distribution Function (CDF), from which it 
can be seen that at least 75% of locations have a residual DTT.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
White space a paradigm shift  

        A new option which is emerged in the spectrum access is 
the use of the "white space" spectrum - the unused portions of the 
spectrum band in and around TV transmissions. White space 
meets all of the requirements for M2M communications. It is 
unlicensed and so access to it is free. It is plentiful with estimates 
of around 150MHz of spectrum available in most locations - 
more than the entire 3G cellular frequency band. It is globally 
harmonized since the same band is used for TV transmissions 
around the world. Finally, it is in a low frequency band which 
enables excellent propagation without needing inconveniently 
large antenna sin the devices. This is why white space is the 
paradigm shift. Access to white space provides the key input 
needed to make the deployment of a wide-area machine network 
economically feasible. It is clear that white space access will 
require devices that have the following characteristics: 

1. Relatively low output power: The FCC has specified 
4W EIRP for base stations and 100 mW EIRP for 
terminals. These are orders of magnitude lower than 
cellular technologies. 

2. Stringent adjacent channel emissions: White space 
devices must not interfere with existing users of the 
spectrum, predominantly TVs. Hence, the energy that 
they transmit must remain almost entirely within the 
channels they are allowed to use. The FCC has specified 
that adjacent channel emission need to be 55 dB lower 
than in-band emission, a specification much tighter than 
most of today’s wireless technologies. 

3. The need to frequently consult a database to gain 
channel allocation. Devices may need to rapidly vacate 
a channel if it is needed by a licensed user. They must 
consult a database to be informed as to the channels 
they can use and must quickly move of these channels 
as required. 

 
       Interference can be problematic in white space. Many 
channels have residual signals from TV transmissions. These can 
either be in-band emissions from distant, powerful TV masts that 
are too weak for useful TV reception but still significantly above 
the noise. Alternatively, they can be adjacent channel emissions 
from nearby TV transmitters some of which are transmitting in 
excess of 100 kW. In addition, since the band is unlicensed, other 
users might deploy equipment and transmit on the same channels 
as the machine network, causing local interference problems. 
These are not insurmountable issues. But no current technology 
has been designed to operate in such an environment and so 
would be sub-optimal at best. For example, It can be shown that 
in the UK an optimized technology could access around 90 MHz 
of white space other all the interference issues are taken into 
account, whereas an existing technology such as Wi-Fi or Wi-
MAX could only access around 20 MHz So white space 
spectrum provides the key to unlock the machine network 
problem. But it comes at the cost of needing to design a new 
standard. Fortunately, that new standard has been developed. It is 
called Weightless [4][14][16][25][26][30]. 
 

VI. CONCLUSION  
       The newly designed rules which allows the use of the TV 
white space spectrum which is one of the key drivers in the 

Fig 4: Comparison of DTT and WSD measured on Bute 
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development of dynamic spectrum access. It fosters the  
revolutionary era in wireless applications and drives the novel 
technical solutions of unused wide band of frequencies. From 
this paper it can be seem that, many of the technical challenges 
are unconventional and interdisciplinary in nature. For example, 
the development of spectrum sensing techniques involves RF 
design, robust signal processing, pattern recognition, networking 
protocols, etc. The choice of RF architecture is no longer merely 
a hardware issue, but will directly affect the upper layer 
performance. To meet the stringent spectral mask requirements, 
novel signal processing designs such as transmit pre-coding and 
receive equalization become possibly indispensable tools. 
Spectrum sharing raises new challenges in applying techniques 
from information theory to heterogeneous networks. It can be 
expected that recognizing those challenges will lead to a fruitful 
interaction among academia, industry, and policy makers, and 
finally lead to the success of cognitive radio in the TV white 
space spectrum. 
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Abstract- This study is an attempt to "picture" objective 
conditions dialectic ethnic identity in the local political arena in 
the district of the  Kei Besar, Kei Islands. In this case, ethnic 
connotations caste system still applies to Kei social system. The 
aim is to assess the extent to which caste influence and lead to 
political hegemony in Southeast Maluku district, specially Kei 
Besar. The method used is qualitative method in the form of 
historical case studies. Data collection was done by using 
descriptive narrative. The study results showed that the caste 
system in Kei Besar still maintained very strong, although some 
people Kei themselves sometimes do not admit it, giving rise to 
political hegemony in the Kei islands. Political hegemony in Kei 
Besar is a condition in which the group Mel-mel (upscale) 
dominate the group Ren-ren (middle class) and Iri-ri (lower 
class). Leadership is due to the voluntary consent of the lower 
class or upper class of society to lead. Approval of the lower 
classes of this happened because kebehasilan upscale in instilling 
the ideology of the group. This resulted in the power of 
government to date only in controlled by Mel-mel class. Even 
groups Ren-ren and Iri-ri has a considerable intellectual ability, 
will not be used in the system of government. The point is that 
the right to sit as a political leader and government in the Kei 
islands are those from the Mel-mel caste. 
 
Index Terms- Kei, Caste, Mel-mel, Ren-ren, Iri-ri, Larvul 
Ngabal, Local Politics, Identity Politics 
 

I. INTRODUCTION 
ndroktrinitas uniformity (homogenization) New Order regime 
in force for more than 32 years, ending in 1998. Through Law 

22 in 1999 and then revised by the Act No. 32 In 2004, the 
government declared a populist policies known as 
decentralization (autonomy). With the birth of the policy, people 
expect a lot of the "fresh air" to the state system and society 
(include: economic, political, educational, and social), as well as 
prosperity for all people. Despite these expectations, on the one 
hand a positive impact on society, such as freedom of expression, 
the freedom to make political choices, the authority of local 
governments to manage economic resources, and so forth. But on 
the other hand, various problems and new threats have emerged 
and seemed more "terrifying" than when the New Order regime. 
One of the discourse problems and new threats are objective 
conditions of ethnic identity in relation to local politics in the era 
of decentralization. Undeniably throughout the New Order 
regime, state control through military force and the government 
party managed to silence the power of ethnic identity in these 
areas. For example, in the late 90s, bitter experience befell this 

country in the social arena. Madurese are victims of communal 
violence and forcibly had to leave Sambas, West Kalimantan 
(Klinken, 2007: 89-91; Maunati, 2004)[1,2]. At the same time, 
ethnic BBM (Buton, Bugis, Makassar) with a heavy heart and a 
compulsion had to leave the war-torn Ambon ethno-relegius 
(Klinken, 2007: 147-152)[1]. On this fact, Kolopaking (2011) 
warns that improper organization of reality where diverse ethnic 
groups in the era of decentralization leading to potential conflicts 
will occur in this country in both rural and urban areas. 
      This study is an attempt to "photograph" closer objective 
conditions dialectics of identity in the local political arena in Kei 
Besar Southeast Maluku District. This study aims to establish the 
understanding that the conditions and status of ethnic groups is 
an objective structure that determines the formation of ethnic 
identity and influence the actions of the actors in the local 
political arena. In connection with this, the researchers built 
assumption that ethnic identity in the form of caste and caste 
domination on the basis of existing law larvul ngabal will 
determine the formation of ethnic identity and the practice of 
ethnic domination in the local political arena. 
 

II. RESEARCH METHODS 
      This study used a qualitative approach, a research procedure 
that produces the data in the form of speech or writing and 
observable behavior of people (subjects) itself (Subair 2014)[3]. 
The qualitative research here is used to explore and explanation 
informant understanding of the various social aspects related to 
identity politics. 
      The selected cases related to the research topic, namely the 
history and meaning of relevant actors distinction of caste 
identity, strength (economic capital ownership, symbolic, 
cultural, and social) actor, the experience of relations between 
actors (different caste), political domination based on caste, 
fights occurred between actors, strategies actor, and identity 
politics during the election. All these cases framed in a frame that 
occurs in the local political arena. Thus, the purpose of using this 
approach is to provide a specific pattern of caste identity and the 
relation between caste which is a unity in the mode of practice in 
the local political arena. 
      Data descriptive qualitative research means that the data 
reported in the form of words (particularly the words of 
participants) or pictures rather than in numeric form (Cresswell 
2003: 198-199)[4]. Data collected by hermeneutic and the 
dialectic method which focused on the construction, 
reconstruction and elaboration of a social process. Primary data 
collection was done by using observation and in-depth interviews 
directly on the subject of research. To support the validity of the 

I 
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data collected, also conducted literature. Data were derived from 
the results of in-depth interviews, and observations that have 
been edited and transcribed then analyzed using qualitative 
analysis. 
 

III. RESULTS AND DISCUSSION 
1. Social Stratification System Society Kei 
      Kei stratification of society, which is often associated equally 
with the caste system, manifested in three levels: Mel-mel, they 
are migrants or migrants, which in Kei usually called marvutun. 
Patikayhatu (1998)[5] call Mel Kasil Tahit (Cicak Coast); Ren-
ren, a group of 'free' they are natives; and Iri-ri, a group of 
devotees of the 'no' as a result of individuals (both Mel and Ren) 
who commit acts that violate indigenous ren status as mel or 
revoked. This status is given because the individual is purchased 
or paid debts by mel-mel groups and ren-ren. This means that the 
group is situational Iri-ri which only arise due to individuals 
from both groups perform traditional offense. In reality, both 
groups / classes latter can be categorized as a subaltern class in 
view of Gramsci (cited in Ratna, 2005), because both are in the 
position of the dominated and exploited by groups mel-mel. 
      The history of the formation of strata (caste) in the Kei 
Islands occurred around the 15th or 16th century Formation 
strata is related to the presence of outsiders, who in written 
sources and as has been generally recognized solely by the Kei, 
call originated from Bali. Ohoitimur (2010)[6] gives an idea of 
the outsider who named Kasdew; which is believed to be the first 
to come from Bali, stranded in the bay Sorbay. 
      Sedubun (2001: 20)[7] estimates the arrival of outsiders 
arrived in the land of Kei circa 1502-1543 and form a 
government until the birth of Customary Law Larvul Ngabal, in 
between the years 1557-1567. Sedubun use the term 'outsider' 
and not the people of Bali, with the main goal to see the 
connection with the establishment and also the recognition of the 
existence of strata mel-mel, ren-ren and iri-ri on the ground Kei. 
There are two fundamental reasons as the presumption to look 
back at the base where strata mel-mel, ren-ren and iri-ri on the 
ground Kei. First, that 'outsiders' were very likely is the Javanese, 
citizens of the Kingdom of Majapahit, who had strayed from the 
target escape during the cruise to flee from the island of Java to 
Bali. Majapahit king and the people fled to Bali to escape the war 
against Islamic rule, which is his fellow Javanese. They are not 
the people of Bali, but the Java, East Java precisely who fled to 
Bali. So, Kasdew and his family in his escape, did not reach Bali, 
but scattered or stranded in the voyage, and finally arriving at the 
bay Sorbay. 
      An understanding of 'refugee' is run and managed to arrive at 
the ground Kei is the Javanese, and not the people of Bali, 
becomes important. Thus, outsiders or Kasdew, suspected from 
Java. Instead of Bali. During this time everyone Kei Kasdew call 
comes from Bali. Determination comprehension as this connotes 
endorsement status mel-mel strata, ren-ren and iri-ri; where as in 
Bali is no division of caste and therefore the same as on the 
ground there is also a caste Kei. Though caste stratification in the 
soil Kei was very different to the one in Bali and in India. The 
Kei was not a caste, but the strata (Laksono et al, 2005: 88-
92)[8]. Therefore, caste has an organizational structure with its 

leaders and there ideloginya, which became the basis of the 
struggle of every caste, as in India. 
      Second, the recognition and separation of solid strata mel-
mel, ren-ren and iri-ri on the ground Kei formed on the Dutch 
colonial period in the 16th century or 17. The process can be 
described clearly as a result of efforts to politicize the oppression 
of society in order to achieve Dutch colonial interests. The 
Netherlands took the mel-mel of those who are good at 
administration and capable of being a leader in the community. 
Selected here is the outsider in the position as the first kings in 
the land of Kei, called hala'ai or leader. They are people of the 
(Bali), Java, Ternate (and Arabic). People Ternate (and Arabic) 
can be seen from derivative King on the island Dulahlaut, Tual, 
Ibra and several Muslim villages in Kei Besar. People (Bali), 
Java more into mel-mel. From here we can understand that before 
affirming the existence of strata Netherlands mel-mel, ren-ren 
and iri-ri in Kei, strata that already exist. Therefore, the mel-mel 
in Kei actually comes from two sources, namely mel-roa, or 
those ruled derived from 'outsiders' (Java) and newcomers 
(Ternate and Arabic), and mel-memories, which are native Kei. 
Kei people know mel-memories is the king, who knows the 
boundaries of the land. They are called masters tan or landlord, 
which are widely spread as strata ren-ren in Kei Besar. 
      When the Dutch came, because the interests of government 
and politics (security), change into the upper strata, mel-mel is 
composed of people who are able to govern and regulate the 
public; who enter here are the Javanese, Ternate (and Arabic). 
Middle strata or ren-ren are those who take care of the land and 
job foreman for the Netherlands; enter here the mel-memories, 
the original landowners Kei, or host tan. The lower strata of iri-ri 
is derived from the opas unskilled laborers or workers without 
salaries, bearers army equipment and utensils for military 
operations. People's envy-ri most are slaves or prisoners who are 
redeemed by a person or iri-ri tivtivut or redeemed slaves, 
(Ohoitimur 1983: 13)[9], and made slaves. 
      Furthermore, the Dutch government Kei reinforce the 
division of society into three social strata, namely mel-mel, ren-
ren and Iri-ri. Strengthening these strata are also increasingly 
coagulates when it appeared movements and political turmoil 
that hit and throws indigenous Kei. Laws of the central 
government initiated strengthen strata in society Kei. The 
condition is also supported by the arrogance of rogue elements in 
the bureaucracy mel-mel executive, legislative and the owners of 
capital, and was born mel-mel as the highest strata, powerful and 
have special privileges in almost all areas of life in society Kei. 
People ren-ren and iri-ri hostage by the injustice of history, the 
fruit hand Dutch colonists and forwarded by his own brother, the 
Kei mel-mel. 
      In the village Ohoiwait for example, Nuhu duan (ren-natives) 
did not perform its function because exploited by mel-mel. Their 
position is not clear, even by the group in part (mel-mel) says 
that the indigenous population has become extinct after the 
customary power delivered (Ngabalin, 2006: 78-79)[10]. 
 
2. Social Stratification and Caste Dominance on Local 
Political Arena 
      Simply put, the dominance is defined as the control by 
certain parties stronger against other weaker parties. Thus, the 
practice of caste domination (ethnic) in the political arena can be 
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defined as a form of battle that occurred between actors of 
different ethnicities base to fight political sources, where the 
results of the battle will be featured actor (group) caste (ethnic) 
specified as a winner which is more powerful and has control 
over economic resources towards political actors (group) other 
castes who lost and are in the weaker position. 
      Recognition of the authority of the actor caused the actor has 
a symbolic and cultural capital which is no doubt. The symbolic 
capital owned by the actor, such as: royal line (upper class of 
traditional social stratification), chairman of the association of 
ethnic groups, the chairman of the public organization, and 
lecturer / teacher. Meanwhile, the cultural capital owned by the 
actor, such as: higher education degree, have a commitment to 
education, and extensive knowledge of the history and ethnic 
culture. Departing from the capital, then the actor as if it had the 
authority and upholding the principle of hierarchy-oriented 
autonomous, ie maintain the existence of ethnicity in the local 
political arena. 
      Where the opinion of the above adjusted Bourdieu context of 
this study, the modus operandi is the condition and position of 
caste groups that influenced the historical dimension 
(objectification) which has a strong structure and was awake for 
a long time. In other words, the history of caste is a practice 
mode which sustained massive caste groups to perpetuate the 
dominant discourse of symbolic power. Later this practice mode, 
affects more Pharmaceutics legitimacy and power that affects the 
formation of caste identity in the local political arena. Therefore, 
the identity of the actor in a pluralistic society is derived from the 
historical habitus ethnicity. While operatum opus is an 
experience (subjectivity) actor when interpret the realities faced 
in the local political arena, thus forming a caste identity or 
habitus which is the selfhood of the actor. The objectification and 
subjective as mentioned, will be described below. 
      The caste system is actually more powerful than the  Kei 
Besar,Kei Kecil. The  Kei Kecil  social stratification has been 
placed on the fitting position. That is, social stratification mel-
mel, ren-ren and iri-ri, will be seen when there are events of 
traditional rituals, such as village meetings, inauguration Rat 
(Raja), Orangkai (Village Head) and other customary events. In 
the social interaction of everyday society, hardly noticeable 
distinction between them. 
      In Kei Besar, the effect is still very strong social stratification 
practiced in Southeast Maluku community interaction or the Kei. 
It was a very strong look at marriage; marriage should not take 
place across strata mel-mel with ren-ren or mel-mel with iri-ri 
and vice versa. 
      Sedubun (2014)[11] found the existence of such positions 
'master' the mel-mel, which controls a number of the ren-ren and 
iri-ri, who was called the house or clan head. Man of the house is 
the designation for the ren-ren and especially the Iri-ri the 
bottom group controlled by a mel-mel as head of his fam. These 
people are usually used as workers for the benefit of the 'master' 
mel-mel her. People ren-ren and especially the envy-ri, under 
their control, usually used for working on the garden or 
processing copra for personal economic needs. Because of the 
arbitrary authority of this, better living conditions than the ren-
ren and iri-ri, who mastered. They are also a ready workforce for 
large scale work in the village. 

      The man of the house, it is more accurately described as a 
slave, because many times they are limited rights. They are just 
ready to do anything mel-mel will of the master. There is a strong 
impression that the strata envy-ri are more into the house or slave 
for the family mel-mel, rather than ren-ren strata. Ren-ren who 
became the home is the workplace or slave ren-ren who are not 
from a mountain, or not landlords Kei. Kei people call the ren-
ren who are the masters tan (the landlord) as the mel-memories. 
The host-ren ren tan people are the ones who are masters in the 
land boundaries Kei. Knowledge allows them to seat genealogy 
and history of an area, or right owner traditional villages. In 
addition there are memories mel-mel-mel other coming from 
outside Kei, called mel-roa. Another indication that bind strata 
envy-ri loyal to mel-mel, who could not escape out of the village 
or land Kei as an effort out of the cage of oppression, is their fear 
of the oath of allegiance to serve the mel-mel. 
      An informant (AT) said that the strata mel-mel it has ren-ren 
and envy-ri, that they are interdependent. The positive 
indications became clearer when the ren-ren and iri-ri  suffered 
natural disasters or natural disaster. In such distress, mel-mel his 
master brought reinforcements were not half-hearted. He also 
cited attachment Yelim understanding that the provision, which 
is usually given in the event that need the participation of others, 
such as: the dead, they marry, build new homes and in other 
traditional events. Everyone in the village is obliged to give 
Yelim, according to his ability. He said: "In awarding it actually 
all castes (mel-mel, ren-ren and iri-ri) restriction release his caste 
status and come together to provide support to the purposes faced 
(AT)." 
      According to another informant (EDU), a system of social 
stratification mel-mel, ren-ren and Iri-ri, make it easier to 
organize the work in the village. For each mel-mel normally be 
the head of the clan on the group ren-ren and iri-ri, so that when 
there is work, it is quite ordered them and the work was easily 
accomplished. Worse if the head of the village or who have jobs 
are not preferred because they act dishonest and unfair. In such 
an atmosphere, they can strike and ruined all the work plans that 
have been initiated. Once there was an attitude of defiance of the 
ren-ren and the iri-ri, who shy away from any form of 
oppression by certain private mel-mel. 
      There is another form of hegemony of the people mel-mel 
against the ren-ren and the iri-ri,. If a man mel-mel impregnate a 
girl ren-ren or iri-ri, then the problem is not as sensational and as 
hard as a man ren-ren or iri-ri impregnate a girl mel-mel. If a 
mel-mel inseminate a ren-ren or iri-ri,, he just pay a fine to the 
family of the woman, then finished; there is also a problem even 
allowed to evaporate. However, if a ren-ren or iri-ri inseminate a 
mel-mel, he will be denied or evicted from the village and the 
woman mel-mel it be a citizen of the strata where the man came 
from. He lost his right and began to live in a new community. If 
they truly love each other, they usually escape out of the village 
and continue his life there. They rarely or even not going back to 
his village. 
      Changes strata that flows down like this allows an increase in 
population in the lower strata, ren-ren and envy-ri, while at the 
top stratum, mel-mel, waning. "Natural selection" is in fact a very 
profitable dominance mel-mel; they become a little bit, but more 
powerful. 
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      Another quirk into an area domination mel-mel to this day, 
they are many important positions in the bureaucracy as a leader 
in the city of Tual and Southeast Maluku District. People ren-
ren, and iri-ri very difficult and there has never been able to 
penetrate it occupies positions. For example, the bureaucrats in 
Southeast Maluku district chief's office and also in the office of 
Mayor of Tual, all the Chief Their Official mel-mel. Nothing ren-
ren, especially iri-ri. New in the reign of Southeast Maluku 
Regent 2009-2014, there was an Acting Head of Service in the 

ren-ren. Even if he were still in office and not yet a definitive 
officials, but the color changes appear to be bold display of 
absolute dominance mel-mel and began to open up to ren-ren. 
      Here is a map of the distribution of the practice of hegemony, 
or more precisely, discrimination based on caste compiled by 
Sedubun (2014)[11]. 
 
 

 
Table. 1. Distribution Of Discrimination Strata In The Villages. 

 
No Discrimination Location Village Information 

1 Extreme  

Weduar, Ohoirenan, Ohoiel, Ohoiwait,  South Kei Besar  
Mun Warfan, Ad North Kei Besar  
Yamtel, Ohoinangan Elat 
Ela’ar Lamagorong east Kei Kecil  

2 Tolerative 

Weduar, Ohoirenan, Ohoiel, Ohoiwait,  South Kei Besar  
Mun Warfan, Ad North Kei Besar  
Yamtel, Fako, Elat 
Ela’ar Lamagorong East Kei Kecil  

3 Anti  Ngurdu, Waurtahait Elat 
 
Source : Sedubun, 2014 
 
      Hegemony practice also occurs in religious life and through 
walls of mosques and churches. Observations social strata in the 
mosque took place at a mosque in the Great Kei found that the 
presence and participation of members of the congregation to 
worship just the same, both the mel-mel, ren-ren and iri-ri 
Equally striking is the ren-ren and iri-ri, reluctant to sit on a 
chair in the front rows. Usually the entrance and sat in the front 
rows are the mel-mel. They are the heads of government 
department offices, members and leaders of the House of 
Representatives or members of the congregation were not the 
Kei. 
      About the worship leader, if the Kei, he must be a mel-mel. 
Difficult to be accepted if the imam of the mosque was ren-ren 
or iri-ri,. An informant named YR, IAIN students Ambon, said 
that at the time of Friday prayers or prayers, which usually 
occupy the front row of the person mel-mel and the mel-mel 
government officials. People down the middle and usually take 
place in the back once. According to informants, when the ren-
ren and iri-ri, would enter the prayer, they seemed to provide an 
empty spot in the middle of the mosque so that later if there mel-
mel people who come to pray, there are still places. Apparently 
deliberate action by providing a blank space in the middle for the 
mel-mel were late coming to pray that there is some point. Indeed 
by doing so, they, the ren-ren and iri-ri,, will provide free zone 
of conflict between social strata boundaries mel-mel with ren-ren 
and mel-mel with iri-ri, lest collision conflict. I see a conflict of 
social boundaries, which strengthen the separation and 
oppression mel-mel against ren-ren and iri-ri. Social boundary 
that has been absolutized in nearly all joints motion of life, in the 
office, in the market and even to worship at the mosque in life. 
The above description shows that the social strata or social 
stratification toughest problem for the development and progress 
of the Kei, in Southeast Maluku. The social system is well 
maintained by the mel-mel in the elite of society, especially the 

bureaucracy in Southeast Maluku regency administration. It also 
applies to those who are in Kei outside the area. 
 
3. Dialectics and Practice Arena Identity Politics 
      The findings are very interesting from this study is that the 
entire informant same studies suggest that despite the fairly 
extreme caste hegemony in society Kei, is something that is 
reasonable and should be. Whereas in fact, the mel-mel apply as 
landlady in three things: First, 'hedonism' individual. Flushing 
costs and the necessities of life for the sake of pleasure to you 
mel-mel his stay in the village, by his brother who lived and 
worked in the city, become a lifestyle trend. When someone from 
mel-mel has a brother who works in the city, the younger brother 
was living with styles such as the fixed-income or government 
employees (PNS). He is not gardening, while fellow ren-ren and 
the iri-ri in the village gardening and eating enbal, the staple 
food of the Kei. He was able to live happy like that style because 
he regularly assisted by his brother, who worked as a civil 
servant in the town of Tual. Because of the different lifestyles 
and behavior of citizens ren-ren and iri-ri others. He still enjoy 
the pleasures of life by 'suplayer' her in town, while fellow ren-
ren and iri-ri in the village grappling with her life. Gaps live this 
way more appropriate to expand or keep strengthening 'social 
status' of the people in the village mel-mel. 
      Second, the "Reorganization" of local power. Mel-mel people 
occupy leadership positions in the villages, such as the village 
head, the head of affairs in the Office of the village and in the 
structure of the mosque, such as priests or preachers. 
Responsibility as a leader or 'important' in the village office staff 
positions and in mosques, have their own impact permanence in 
power, compared with those ren-ren or iri-ri. They are more had 
the chance to come to power, that can not be called as 
responsible for a group of people he leads. 
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      Third, the existence of the house in every village becomes the 
ground for the practice of oppression, especially in villages that 
still maintain strong strata. Even if camouflaged by the 
complexity of the activities and influence of life in the village, 
the interaction in the role and social function seem have already 
integrated, but the practice still exists and is strong 'organized.' 
Presence is real, will appear when there is a particular work or 
important matters of the mel-mel , who became his fam head, or 
the head of his clan. Besides the behavior of the iri-ri with loyal 
attitude that refused to submit himself to master his mel-mel. 
This self conquered  element that actually secretly confronted 
with compensation avoidance behaviors are subtle; to go 
gardening for months in the woods, for example. But they are, 
the iri-ri, was powerless to change it. For custom structure has 
squeeze lose, permanently. Thus, it can be said that the potential 
power of 'unorganized' people mel-mel and attitudes conquered 
the iri-ri, perpetuating the supremacy of authority mel-mel. That 
authority into power, rampant ranging from power limit in the 
village until penetrated almost to all the joint lives of Kei, 
especially in the government bureaucracy, and also in the houses 
of worship. 
      Apparently, fight social strata mel-mel, ren-ren and iri-ri is 
located in two arenas, namely the internal arena and external 
arenas. First, the internal arena. Arena this puts hierarchical strata 
are the structural and functional tensions, mel-mel with ren-ren 
(or mel-memories = landlords) and mel-mel with iri-ri. The 
North Great Kei, such as in Dangarat, Mu'un Warfan, Ad, until 
Ohoiraut, mel-mel intersection with ren-ren (mel-memories) 
feels less depressed or less, when compared with the mel-mel 
with Iri-ri. In this region the Iri-ri is always ready to 'serve' for 
the hosts mel-mel her. Mel-mel intersection with ren-ren, less 
arguing about who would order or organize anyone. Because, in 
this region are still strong recognition that ren-ren, which is 
derived from the mel-native Kei memories, ie, as a landlord (host 
plant). They actually also mel-mel, but because of the limited 
ability as a ruler who only know many things about the 
boundaries of the land, then by the Dutch colonists they put into 
the group ren-ren. 
      The South  Kei Besar, as Weduar, Ohoirenan, Ohoiwait, 
Ohoiel, Sather, Tutrean until Weduarfer, mel-mel intersection 
with ren-ren very real there in the community. There have been 
instances in the past, which overrides the ren-ren. With strategies 
to avoid the intersection open, they wear a particular reason as to 
maintain a boundary, then they moved to live and build their own 
village. For example, as in the village Markeken, a country boy 
from the village Ohoiwait parent. But its status is under the 
arrangements mel-mel. So is the situation in Weduar, Oherenan, 
Ohoiel and other villages in the  East Kei Besar. 
      Another example of the intersection of mel-mel and ren-ren 
seen in the conflict until the loss of life that has occurred several 
times in the village Sather, ren-ren, with the village Tutrean, mel-
mel. Principal contention is about the right to manage meti, form 
lola results. Something similar happened in between the two 
villages Holath above (mountain-Catholic) and lower Holath 
(beach-Protestant). The second village clashed on the right to 
harvest marine products lola and stone game. However, peace 
with the indigenous settlement between the village Holath top 
and bottom Holath achieved on 15 January 2001 with hawear 

mark. Peace was held in woma Holath village, on the border 
between the two villages (Sedubun 2001: 24)[7]. 
      At first glance it appears that the events of the conflict that 
often occurs between two villages, this is a matter of economics, 
when the harvest of marine products, valued as high as lola, 
begins. An informant (BR) said that the real source is not in a 
matter of economics. However, the prestige of the mel-mel life. 
For example, in the village Tutrean, the mel-mel confirms that 
meti that they control. Therefore, the Sather, who ren-ren, to be 
heard and participate just how expansion settings, including if 
there is no prohibition to reap. 
      Secondly, the external arena. Arena occupies the tension 
between the elaboration of understanding and act as a description 
of the size of the proverbs, ni ain ain, dealing with the 
development of life with all its influence. The biggest influence 
comes from the world of education and economic development. 
The world of education in question is of formal and informal 
education and the influence of print and electronic media. In 
formal education, mulok or local content, the teaching 
curriculum in elementary, junior high school to university, no 
matter accommodate the introduction of local cultural identity, 
such as language and traditions of the local customs. But its end 
is to get good grades. He did not amplify the formation of 
integrity and cultural identity of students or student concerned. 
Tony Labetubun, head of High School Negeri 1 Tual for 
example, recognizes that local content contains traditional 
cultural values, but the ultimate goal is the value of report cards, 
so that students seek to curriculum content only. As long as he 
still studies, he diligently undergo the lesson. But after 
graduation, the formation of local content, such as language Kei, 
he had forgotten. 
      The level of achievement of economic life is also greatly 
influence the behavior and interactions between each strata and 
among every stratum of the society at large. In the area of 
economic life, who managed to achieve success and reach a level 
of economic life the fullness of the need to live well, he was 
respected and admired. Within this limit, no one can disturb, 
take, let alone impose sanctions in the form of an attempt to 
separate him from indigenous peoples; as long as this happens as 
if 'all' territory if life should be dominated by the mel-mel alone. 
The assertion of the above can be compared to the image of the 
tendency of domination of mel-mel from the village to the 
government bureaucracy in Southeast Maluku regency, as 
already described. Simply put, here there is no interference at all 
power, or authority of any party to grab and dominate, including 
custom party, which always can maintain the supremacy of 
authority mel-mel against ren-ren and iri-ri. 
      Luis Ubra (2005)[12] in his thesis said that the caste system 
prevailing in Kei, so far can not be changed by anyone and with 
anything. The caste system was becoming part of the social 
system and recognized by the local community. This system is 
not temporary, but permanent and binding. Kei change the caste 
system is tantamount to inviting a war for the people, especially 
of caste mel-mel. 
      In the caste system in Kei, both government authorities and 
customs are those that are classified as mail, and they are mel 
entrants (mel marvutun). This is because, there is a consensus 
with the settlers to live each set in a common life. However, in 
the later development transformed into mel power over ren, and 
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on the authority (power) owned mel-mel (newcomers) then 
identifies himself as a nobleman, dir'u (leaders), wawaat 
(speaker) and ham wang (divider). While natives remain with its 
original title of the host tan (the landlord). Oral history that 
developed in the village Ohoiwait for example, according to 
Kudubun (2012)[13], a consensus to keep each other / live set 
together it is include two things, namely: ngarihi tna-nai and 
Prince tal-tal (speaker and implements of war, organized jointly). 
This is according to the version of mel-mel. Meanwhile, 
according to Ren-ren version there is no consensus for the 
transfer of power, that the presence of Rahayaan and warin of 
Watlaar and Haar was nafdu (live under the rule) in Native 
descent Rat Kanar El. But with the passage of time a kind of 
period of 'darkness' or so-called independent translation faraha 
foar equal to blame the natives and then take over all the roles 
the role of indigenous people. 
      Hegemony is done by mail marvutun become the dominant 
discourse (language in heterodoxa Bourdieu) received, and 
strengthen their position in society tom reproduce Kei. Thus, it 
can be said that the consensus may be the starting point 
hegemony (Patria and Arief, 1999)[14]. 
      Hegemony in Greek is called eugemonia, which is a form of 
domination of the State City (polis) as Athens and Sparta against 
other countries, the position of these two countries are always 
dominant (Hendarto, 1993: 73)[15]. In the current context, mel 
marvutun group in society Kei is a group that dominates the 
other two groups. Domination here not in the sense of the 
number (quantity), but because they are in the top position 
(leader) in customs administration, and the impact to the political 
sphere (government). 
      Social order (caste system) that society Kei initially be open 
in the sense that accommodate individuals who have the capacity 
to speak and lead. In the development of this caste system be 
closed because, in reality, one's position in society is determined 
by category in caste. Proficiency in terms of level of education 
into the final factor that accounted for positions in government. 
      Referring to the description made by Patria and Arief 
(1999)[14], the relationship between both concepts (direction and 
dominance) suggests three things, namely: (1) the domination 
exercised over entire enemy, and leadership done to all allies; (2) 
leadership is a precondition to conquer the state apparatus, or in 
the narrow sense of the power of government; and (3) a state 
power can be achieved, the two aspects of this class supremacy, 
either directing or domination, continues. The third "conclusion" 
performed by Patria and Arief has some similarities with the 
caste system in society Kei as described above. 
      According to Gramsci, hegemony is a way of creating 
through existing institutions in society that determine directly or 
indirectly cognitive structures of society.Thus, hegemony is 
essentially the method / process of driving (affect) other people 
to believe in the dominant discourse within the framework 
defined by those in power. The influence of the 'spirit' of this 
form of morality, customs, religion, political principles and all 
social relations. This affects strategies such can hardly be 
realized by people who are affected because without violence. 
The goal is the realization of sympathy that led to no support or 
legitimacy of a person or group that is affected. So, hegemony is 
a victory gained through chain consensus mechanisms rather than 
oppression. Therefore, Gramsci always associate with 

spontaneity psychological consensus that includes a variety of 
socio-political acceptance rules or aspects of other rules. 
Sympathy is the person to feel interested in understanding or in 
collaboration with others. The influence of taste is usually more 
profound and long-lasting, because it is the basis of friendly 
relations sympathy (Soekamto, 1990)[16]. In the case of Kei 
people in Tual, sympathy can only lead to forms of domination, 
if the flavor was utilized by us sympathetic. Acceptance of 
migrants by natives based on a sense of friendship or kinship. 
Therefore calls upon the newcomers are younger (mel-mel) and 
the native population is older brother (ren-ren), but this then 
leads to mel ruled ren; mel is top class, and ren are lower class. 
 

IV. CONCLUSIONS  
      Although the major religions have been present for over a 
century, the social system which is believed to originate from 
living practices Hinduism does not disappear altogether in Tual 
and Kei in general. Kei stratification of society embodied in three 
classes / levels of society called caste. The caste form are: (1) 
Mel-mel, they are the ones that clever and brave immigrants; 2) 
Ren-ren, they are genuine residents, founder and owner of the 
village, and 3) Iri-ri, they are working class or auxiliary status 
was granted because the individual or the group redeemed / paid 
his debt by another person, or even bought by people Another 
who then made a slave. 
      These three social strata above it is not seen as a level of 
authoritarian rule as king but levels due to the circumstances and 
the situation at that time. It means that the system of life and 
governance rules can be created either to set up a way of life in 
society Kei. Upper caste formerly was often wears a given task 
was to want power, but now the social strata was there, but not 
very influential as well Ren-ren or iri-ri own education deserve. 
Nowadays all people are familiar education Kei and already live 
better so sociologically third caste in particular seemed to have 
no difference. 
      In Customary Law (especially larful ngabal) not a single 
article that regulates the caste system. Nevertheless, the caste 
system prevailing in Kei, so far can be altered by anyone and 
with anything. The caste system was becoming part of the social 
system and recognized by the local community. This system is 
not temporary, but permanent and binding. Kei change the caste 
system is tantamount to inviting a war for the people, especially 
of caste mel-mel. 
      Mel-mel separation behavior of the ren-ren and envy-ri, is 
still very strong. Localization settlement still exists in the 
governance of village demographics, especially in villages that 
still maintain the relationship and custom functions with the firm. 
This form seems deliberately maintained for the sake of ease of 
consolidation by mel-mel lord over those houses or those under 
their control, namely the ren-ren and his Iri-ri. This picture can 
be seen in the condition in villages in Kei Besar and city of Tual. 
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Abstract- The purpose of this study are: a) to know and 
understand the nature of local government in controlling 
pollution and / or destruction of the environment; b) To know 
and understand the relationship Government Authority and Local 
Government Impact Pollution Control and / or destruction of the 
environment; and c) to know and understand the factors that 
influence the effectiveness of pollution control Upper and / or 
Destruction of the Environment in the city of Manado. To 
achieve the research objectives, the type of research is a 
normative-empirical research are presented and processed 
qualitatively using deductive argument. The results showed that 
the government and local authorities not to apply the principles 
of the protection of the public on pollution and / or destruction of 
the environment in accordance governance rules of good 
environmental governance, regulation and local government 
affairs division in the field of the environment is still not 
mandatory that basic services are not fully materialize principles 
of autonomy and licensing business or activity between 
provinces and local districts / cities do not reflect the 
arrangement of public space, industrial and residential. 
 
Index Terms- Local Government Authority, Pollution Control, 
Destruction Of The Environment 
 

I. INTRODUCTION 
he environment is a gift from Almighty God that must be 
preserved and developed ability to remain can be a source of 

support for human life and other living creatures for the sake of 
survival and improved quality of life itself. Government and 
local government in the management of natural resources should 
be done in a planned, rational, optimal responsibility and in 
accordance with the carrying capacity by giving priority to the 
overall prosperity of the people and with regard to preservation 
and environmental balance for sustainable development. 
       In the frame of the unitary state, the constitutional basis of 
local government and environmental protection, regulated the 
Constitution of the Republic of Indonesia, 1945, article 18 
paragraph (1) shall be declared the Republic of Indonesia is 
divided into provincial regions and these provincial regions shall 
be divided into districts and The city, which each province, 
district, and the city has a regional government, which is 
regulated by law ", Jo paragraph (2): the provincial government, 
regency, and the City set up and manage their own affairs 
according to the principles of autonomy and co-administration, 
Jo subsection (5): the regional government run broad autonomy, 
except for governmental affairs determined by law as the affairs 

of the Central Government, Jo subsection (6): local government 
the right to set local regulations and other regulations to 
implement autonomy and duty of assistance, Jo paragraph (7): 
composition and procedures of the regional administration 
stipulated in the legislation (Amendment II). 
       The concept of environmental protection and management 
demands the development of an integrated system in the form of 
a national policy of environmental protection and management 
should be implemented in strict accordance with principles and 
consequences from the center to the regions (General 
Explanation of Law No. 32 of 2009). Integrated system, in the 
protection and management of the environment, one of which 
relates to the implementation of licensing in all areas of the 
environment such as forestry, mining, plantation and other fields 
(Helmi, 2011: 140). From the aspect philosophy and 
sociological, setting the legal responsibility of the government 
and local governments in the field of protection and management 
of the environment, is mentioned in the preamble to weigh on the 
Law of the Republic of Indonesia Number 32 of 2009 on the 
Protection and Management of the Environment, stated that the 
spirit of regional autonomy in the administration government of 
the Republic of Indonesia has brought change and the 
relationship between the authorities and local governments, 
including in the field of environmental protection and 
management. While the judicial aspect, the responsibility of the 
state to maintain a sustainable environmental order described in 
Article 1 paragraph (2) of the Constitution of the Republic of 
Indonesia Number 32 of 2009 on the Protection and Management 
of the Environment (UUPPLH), stated that the protection and 
management of the environment is systematic and integrated 
efforts are being made to preserve the function of the 
environment and prevent pollution and / or damage to the 
environment that includes the planning, utilization, control, 
maintenance, supervision, and enforcement. Government 
institutions both at the central level to the areas, have a great 
responsibility in efforts to improve environmental quality which 
is better to prevent the impact of economic development, social 
and cultural. 
       In the era of regional autonomy, setting the government's 
responsibility in the environmental field, to the government 
authorized some government affairs to the Governor as 
representative of the Government (Article 5 paragraph (b) by 
Law No. 32 of 2004). In the case of obligatory functions under 
the authority of provincial government, including environmental 
control. The same powers exist in local government to the district 
/ city, the obligatory functions in the environmental field. 
       With the enactment of the Law of the Republic of Indonesia 
Number 23 Year 2014 on Regional Government, which replaces 

T  
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the Law of the Republic of Indonesia Number 32 of 2004, 
management of the environment as a mandatory government 
affairs that are not related to basic services. In the Act, the 
division of government affairs obligatory nature  and focused on 
matters relating to the choice of basic services or public services. 
In addition, the division of government affairs, provincial 
government, and government districts of the city, seen from 
across the province / state, inter-district / city as well as in the 
administrative area of its own. 
       In particular, the legal arrangements for environmental 
management in relation to regional autonomy, scope of duties 
and authorities of the government one, mentioned in Article 63 
paragraph (1) letter n Law of the Republic of Indonesia Number 
32 of 2009 on the Protection and Environmental Management, 
namely " to provide guidance and supervision on the 
implementation of the national policy, local regulations, and 
regulations head area ". 
       In the administrative affairs of the provincial government, 
the scope of duties and authorities in the field of environmental 
management, provided for in Article 63 paragraph (2) g Law of 
the Republic of Indonesia Number 32 of 2009, stated that 
coordinate and implement pollution control and / or 
environmental damage cross district / administrative affairs city. 
While district / city government, the scope of duties and 
authorities in the field of environmental management, provided 
for in Article 63 paragraph (3) letter (i) of the Constitution of the 
Republic of Indonesia Number 32 of 2009, it was stated that the 
conduct training and supervision observance responsible for a 
business and / or activities on environmental licensing 
requirements and legislation. 
       The essence of the legislation in the field of management 
above, confirms that the protection and management of the 
environment, should be run in an integrated and synergy between 
the government, the provincial government and city district 
governments within the framework of the unitary state and the 
principle of local autonomy. In the context of Indonesian 
nationality governance closer on the joint Federal government-
like Arrangement Canadian version, which puts residual power 
(residual power), remain on the central government as the 
hallmark of a unitary state (CF Strong, 1966). Affairs division of 
environmental management in a decentralized way or so-called 
principle of autonomy and duty of assistance shows that the Law 
of the Republic of Indonesia Number 32 Year 2004 adopts 
General Competence or Open End Arrangement (Nurcholis 
Hanif, 2005: 155-156)[1]. More detailed Nurcholis Hanif stated 
that the surrender of General Competence The way this is 
embraced by Act No. 22 of 1999 and Law of the Republic of 
Indonesia Number 32 Year 2004. Article 7 paragraph (9) and 
paragraph (2) of the Constitution of the Republic of Indonesia 
Number 22, 1999 explains that: The authority area covers all 
aspects of government authority, except the authority in the field 
of foreign policy, defense and security, justice, monetary and 
fiscal, as well as other fields of religion. Authority include 
national planning policy and development control macro 
national, and the financial balance of the state administration 
system and state economic institutions, guidance and 
empowerment of human resources, utilization of natural 
resources and strategic high technology, conservation and 
national standardization. Thus all authority is the authority 

mentioned outside the area. While on the Law of the Republic of 
Indonesia Number 32 Year 2004 as the improvement of the Law 
of the Republic of Indonesia Number 22 of 1999 also embraced 
Open End Arrangement or the General Competence in this Act 
under the authority of the central government is foreign policy, 
defense, security, justice, monetary and national fiscal, and 
religion (Nurcholis Hanif, 2005: 155-156)[1]. 
       From the description above, shows the distribution of cross-
government affairs in terms of environmental protection and 
management. Apart from that, the fundamental of setting 
environmental law, regarding control. At this point, the problems 
found in the field of environmental law primarily related to 
business licenses. The negative impact of granting business 
licenses will cause environmental pollution. 
       Business license arrangements affecting cross-contamination 
is the responsibility of the government is based on the division of 
affairs, the regulations have been regulated in the Law of the 
Republic of Indonesia Number 32 of 2009, declared "Article 13 
paragraph (2): pollution control and / or damage to the 
environment referred to in paragraph (1) includes: a. prevention; 
b. prevention; and c. recovery ". Jo paragraph (3): Control of 
pollution and / or damage to the environment referred to in 
paragraph (1) shall be implemented by the government, local 
government, and responsible for a business and / or activities in 
accordance with the authority, roles, and responsibilities of each 
". 
       Implementation of the legal arrangement above, the reality 
does not run in accordance with the applicable provisions of both 
the government as well as businesses publisher permission, so 
the impact on pollution and environmental destruction. One of 
the benchmarks to look at environmental issues, the strategic 
environmental assessment (SEA). In the study, contains the 
following formula: 

a. Carrying capacity and environmental carrying capacity 
for development; 

b. Estimates on the impact and environmental risks; 
c. Performance services / ecosystem services; 
d. Efficient use of natural resources; 
e. The level of vulnerability and adaptive capacity to 

climate change; and 
f. Level of resilience and biodiversity potential. 

 
       As for the environmental cases in the form of pollution and 
environmental degradation as follows (Wijoyo Soeparto, 2013: 
4)[2] : First, the case of contamination of times Sidoarjo, East 
Java (Lapindo mudflow case). In this case the government 
entered into a contract with the works of PT Lapindo Brantas. 
Step treatment that has been done by making a levee proven 
unsafe, because several times dam burst caused mudslides in 
some villages. Efforts to overcome by throwing mud to the sea 
will create new problems, which will disrupt marine biotic and 
pollute marine waters and coastal areas; Second, pollution of the 
marine environment in Buyat Bay caused by the gold mining 
industry waste disposal by PT. NMR is happening in Buyat Bay 
have led to the disease is considered as a disease "Minamata", a 
type of disease that have occurred in Japan as a result of food 
consumed contaminated by heavy metals such as arsenic and 
mercury. 
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       Of the two cases of pollution and environmental destruction, 
shows that in development activities, industrial activities, 
business and various other human activities, is an important 
indicator in seeing that the existence of a fault in the control, 
supervision and enforcement, especially publishing business 
license by the government, and the provincial government 
district / city governments. 
       Government in issuing environmental permits for business or 
industrial activity, more formal procedure approach rather than 
keep the substance of the order of elements of the environment 
that is whole and complete unit interacts to balance, stability, and 
productivity of the environment. The issuance of an 
environmental permit by the government on foreign companies 
and large-scale, which do not involve direct community impact 
receiver in decision-making on future business activity, thus 
making the position of local governments as responsible parties. 
On the one hand, setting the environmental permit for this type of 
business activities under the authority of the government, but on 
the part of the other, involving local governments and 
communities are very limited impact in strategic decision-
making regarding the environmental permit. 
 
FORMULATION OF THE PROBLEM 
       Based on the background mentioned above, making it more 
concrete, the following research questions: How is the 
relationship of government and local government authorities in 
controlling the impact of pollution and / or destruction of the 
environment. 
 
RESEARCH PURPOSES 
       1. To know the relationship of authority government and 
regional governments control the impact of pollution and / or 
Destruction of the Environment. 
       2. To know and understand the factors that influence the 
effectiveness of Upper Pollution Control and / or Destruction of 
the Environment in the City 
 
BENEFITS OF RESEARCH 
       This study is expected to provide several benefits: 

1. The theoretical benefits of this research is to formulate 
the concept of authority and effective measures taken by 
the government in the area of pollution control and / or 
destruction of the environment. 

2. Practical benefits of results of this research that provide 
insight into the nature of authority and effective 
measures taken by the government in the area of 
pollution control and / or destruction of the 
environment. 

 

II. RESEARCH METHODS 
       This study uses the type-normative empirical research. 
Research normative law, which is a study primarily examines the 
provisions of positive law, principles of law, the principles of law 
and legal doctrine in order to address the legal issues that face. 
Also research then uses the type of empirical research (socio 
legal research) items, namely the implementation of legislation 
that applies. Reviewing legal and non-legal aspects. problem 
approach used in this study is the approach of legislation (statute 

approach), and approach cases (case approach). Then approach 
conceptual approach to describe the nature of the regional 
authority in the frame of regional autonomy. 
 

III. RESULTS AND DISCUSSION 
       1. The principle of the division of affairs externalities for 
pollution control and / or destruction of the environment on 
the concept of a unitary state, the implementation of 
government affairs both at the government and at the local 
government level is always executed according to the 
legislation in force, since the reforms of 1997 the changes 
were large enough and complex in the area of state 
administration, it is marked by the birth of a number of the 
norm of law - new regulations, especially with regard to local 
governance. 
       Government authority there are six affairs, in addition to 
this, there are governments that are concurent affairs, 
government affairs are handled by the local government. Each 
affair concurrent nature of affairs in which there is always 
handed over to the provincial government, and there IS ALSO 
affairs submitted to the district / division of authority that 
concurrent city. Embodiment certainly not easy to implement if 
not done proportionally between the government, provincial and 
district / the city, for which the necessary criteria as a standard in 
doing the division of authority. Mandatory government affairs is 
government affairs relating to basic services such as primary 
education, health, subsistence minimum, and environmental 
basic infrastructure. Affair option is closely related to the 
excellent potential and uniqueness of the area. Functional 
assignment mechanism and authority in local governance set out 
in Article 9 paragraph (1) of Law No. 23 of 2014 states that 
Government Affairs consists of absolute government affairs, 
government affairs concurrent, and Government public affairs.  
Implementation and delivery mechanisms of accountability 
information report Head Regions need to pay attention to things 
that, every end of the year and the end of the term of office of the 
Regional Head shall submit a report on the regional 
administration to the President through the Minister of the 
Interior and shall submit reports information accountability in the 
implementation of decentralized tasks to the Council, with a copy 
to the Minister of the Interior. The provisions stipulated in 
Government Regulation No. 108 of 2000 held adjustments 
include: Reports Regional Head accountability information 
presented and discussed in a plenary session of Parliament; 
Regional Head accountability statement report contains 
information from the Regional Head of Parliament in the 
discharge of Regional Head for a certain period or the end of the 
term, as the material for the Parliament in setting policy and 
implementing local government policy control function; Results 
of the discussion by the Parliament established by Council 
Decision in the form of notes that are positioned to be guided by 
the Regional Head in the execution of their duties. Service 
components within the framework of the implementation of 
government and public services is based on the classification of 
areas of government authority area is guided by the provisions of 
the Law of the Republic of Indonesia Number 23 Year 2014 on 
Regional Government. Classification of the field of government 
authority that is processed by the legislation are as follows: 
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a. General Government Sector 
b. Agriculture and Livestock 
c. Field of Fisheries and Marine Resources 
d. Forestry and Plantation 
e. Of Industry, Trade and Cooperatives 
f. Investment Sector 
g. Health 
h. Education and Culture 
i. Public Works field 
j. Transportation field 
k. Environmental Sector 
l. Population field 
m. field of Tourism 
n. Land Affairs 

 
       One mechanism involves the implementation of the 
supervisory relationship is second line enforcement of 
environmental pollution, legally ministers can apply 
administrative sanctions against the party responsible for a 
business and / or activities if the government considers the local 
government deliberately not applying administrative sanctions 
against serious violations in the field of environmental protection 
and management life. 
       The local government is a national government subdivision. 
In a unitary state local government directly under the central 
government, while the state union and the local government is 
dependent subordinate against the central government, while 
local governments within the state union is independent of the 
state and coordinated, thereby either unitary or federal state local 
government is not separated entirely from the national 
government system. Therefore, between the government and 
local Governments on the relationship between the government 
are intertwined to form a national unity government. A national 
Governments, there are two subsystems items, namely: a) the 
central government subsystem and b) subsystems regional 
government, the local government subsystems are subsystems of 
government smaller area. For example, in Indonesia there is the 
central government the which is composed of the president and 
secretary-minister, in the area of local government there is a 
subsystem consisting of a provincial government the which is 
composed of the governor and the Provincial Parliament and 
local government subsystem Cities counties and even village 
governance subsystems Consist of the village head and village 
Consultative Agency. Interwoven between subsystems and sub-
subsystems such government formed a national government 
system is a vehicle to Achieve stated goals. 
       This condition can be Achieved if the relationship between 
systemic Reviews These subsystems can produce when the 
subsystem with the sub-systems work, can be run in accordance 
with Reviews their respective functions in harmony, harmony 
and harmonious. If he runs opposites, the one to the left to the 
right while the other is not well coordinated, do not focus on the 
goals set then Becomes inefficient governance, the which in turn 
miserable people. In order rapport systemically government was 
formed with maximum effectiveness, each country develops the 
relationship between state agencies and intergovernmental 
relations at all levels of government at the national level is set 
relations between state institutions and the relationship between 

central government and local Governments, in the area governed 
relations between local institutions and the relationship between 
local Governments. Procedures and mechanisms of inter-
governmental relations as stipulated in the constitution and 
legislation implementation. The basis for the formation of local 
government is the government that is tiered, or multi-storey is the 
Constitution of the Republic of Indonesia in 1945, in the 1945 
Constitution NRI has set about conception Indonesian state 
administration, therefore, any regulations made with regard to 
local government must not conflict with the Constitution of the 
Republic of Indonesia, 1945. The existence of levels within the 
government system has implications for the relationship between 
levels of government, the local government laws, as stipulated in 
the laws of local government, that local Governments in 
conducting the affairs of government has a relationship with the 
government and with other local Governments. then the 
relationship includes a relationship of authority, finance, public 
services, utilization of natural resources, and other resources. " 
In breaking down of the relationship between the state and local 
Governments, should first be Noted that the state Indonesia is a 
unitary state, so that the implementation of the principle of 
decentralization in Indonesia is Carried out in a unitary state. 
       Rights autonomy granted to regions under Article 18 1945 
Constitution NRI Showed that state sovereignty is the attribute 
Homeland, and not be an attribute of the parts of the country ,, 
which only Obtain Reviews their rights from the state that 
actually part of dar given the right to Reviews their own country 
(zelfstandig) but not independent (onafhankelijk) and can not be 
separated from or parallel to the state. Thus, the caving or central 
government has the last word on the provisions concerning limits 
of autonomy, either positively or negatively such. This is 
consistent with the intent of on decentralization and 
deconcentration, the which is Essentially nothing more than a 
medium or manner to conduct local government to find the best 
of the good. Related government relationship between the state 
and local Governments, related to the surveillance system 
established governmental relationship management within a 
country, the system of local government oversight based on two-
dimensional "items, namely (Nurcholis Hanif 2005: 60)[1] : 

a) Control hierarchy, ie the hierarchy surveillance 
monitoring pattern spectrum ranging from inter-
organizational (between Organizations) to the intra-
organization. 

b) Functional control items, namely functional supervision 
supervision spectrum ranging from surveillance Carried 
out by the institution whether functional / sectoral 
(function basis) or done holistically (interior ministry) 
by the government. Supervision by the institutions 
Carried out by means of functional institutions 
supervision over local Governments by agents sectoral 
ministries in particular to matters being done in the field 
of holistic means duties. Supervision of local 
government oversight Carried out by government 
agencies that are general or known representatives of 
the central government in areas for example the 
governor. The authority of the governor in conducting 
surveillance because of his position as a government 
representative in the area (general-purpose 
administration / agency), the clearer its position as 
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stipulated in Government Regulation No. 19 Year 2010 
Procedures and the Duties and Powers of Financial 
Position as Deputy Provincial Governor. Defined 
Regional Government in this government regulation 
Juridical position of governor has been clear in 
coordination and supervision for local government 
district and the city, moreover, the Governor was given 
Determine the area of authority to the secretary of the 
district / city, and may provide penalties for regents / 
Mayors that do not respect Participated in the meeting / 
consultation or coordination with the governor.  

 
       Authority relationship model applied in the Law of the 
Republic of Indonesia Number 22 of 1999 received criticism 
from various circles, therefore, established the Law of the 
Republic of Indonesia Number 32 Year 2004 on Regional 
Government. Some of the things that distinguishes are : 
 

a. Regional head directly elected by the citizens of the 
autonomous regions 

b. Regional heads are not accountable to Parliament but is 
responsible to the president and the people who elected 

c. Parliament can not dismiss the head of the region for 
refusing to account 

d. The position of the governor as a representative of the 
central government reinforced 

e. Government affairs which is compulsory and the 
authority of the local government has determined 
attributive both for provincial and district / city, just a 
different scope. Provinces within the scope of cross-
district / city, while the county / city within the scope of 
their respective areas 

f. In the autonomous region formed vertical agencies to 
carry out government affairs under the authority of the 
central government and administration of field can be 
formed in order deconcentration and assistance to other 
matters. 

g. Government exercise repressive supervision over 
government policies 
h. Village Representative Body is converted into the 
Village Consultative Body roomates only serves as a 
policy maker village together with the village head and 
channeling the Aspirations of the people. 

 
       As a consequence of decentralization, the relationship 
between the government and local Governments in unitary states 
required a comprehensive, understanding of the pattern of the 
relationship. The basis of the relationship between the 
government and the central government is the government 
administration to give up some authority to local Governments to 
set up and taken care of itself as its own internal affairs. This 
means that the area has the freedom and independence to 
Regulate and manage the affairs of government has Become 
authority roomates.  Freedom and independence of local 
governments to regulate and administer it should remain in state 
bonds of unity as the basis for governance mechanisms in the 
country (Murhani Suriansyah. 2008: 1)[3]. Then to maintain the 
freedom of the country is not out of the bond of unity, the 
necessary supervision, media to coordinate between the 

government and the local government as a media control of the 
local government (Murhani Suriansyah. 2008: 1)[3]. 
       The form of the relationship between the government and the 
local government is the realm that is never complete issue, form 
relationships Potentially tug, like a pendulum the which is 
constantly moving dynamic, of dimensions that are sometimes 
greater power to the government, and greater Also in to local 
Governments dynamics will be a problem if the governance is 
not Carried out in accordance with the legislation in force. 
Therefore we need guidance, supervision and evaluation, the 
which can provide feedback or reward to the regional 
administration. Coaching, supervision, and evaluation conducted 
by the government to governance and affairs are handed over to 
local Governments with an aim to Prevent dispute or undesirable 
conflict between the government and local authorities. Guidance 
on the implementation of the area carried out by local 
governments conducted by the local government legislation, 
while the form of guidance by the government as stated in 
Article 373 which states that : 
 

1. Central Government to provide guidance and 
supervision of the regional administration of the 
province. 

2. Governor as representative of the Central Government 
to provide guidance and supervision of the regional 
administration district / city. 

3. Guidance and supervision referred to in paragraph (1) 
nationally coordinated by the Minister. 
The relationship includes : 

 
a. Division of Government Affairs; 
b. Regional institutions; 
c. Personnel in the Region; 
d. Regional Finance; 
e. Regional Development; 
f. Public Services in the Region; 
g. Regional Cooperation; 
h. Regional Policy; 
i. Regional Head and Parliament; and 
j. Another form of guidance in accordance with the provisions of 
the legislation. 
 
       Supervision Referred to in this law is that the 
implementation of government affairs in the area can be run in 
accordance with the standards and policies of government based 
on laws and regulations. Supervision of the government or local 
government it could be a preventive and repressive action. 
Preventive supervision is a precaution to avoid distortions of the 
operation of affairs, supervision is done by giving a prior 
approval by the central government or local Governments on it, 
against a rule before the rule was implemented a region by the 
government. While repressive supervision is an act undertaken 
by the government on it with the aim of giving concrete action in 
the form of strict sanctions against infringing on Carried in 
running the affairs of the authority. Associated with preventive 
surveillance and repressive control, by Tonner (Manan) 
suggested that preventive and repressive control supervision 
Supervised commonly called classic, apart form the third control 
is a positive control. Including the positive control is the 
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manufacture of instructions or guidelines. The presence of a 
positive control raises another classification means that a positive 
control and a negative control. Because known positive control, 
over the top-level government Actively initiate blocking action 
(tegen) Negligence (nalaten) a lower level of government. 
Because of known negative control, only preclude an action that 
has been performed both measures that do not have a legal 
consequence, or who already have legal consequences. 
Preventive and repressive control supervision classified into the 
form of a negative control. 
       Supervision Referred to in this law is that the 
implementation of various government affairs in the region can 
still be run in accordance with the standards and policies based 
on laws and regulations. Besides government authorized to 
supervise the implementation of local government, can also 
provide guidance in the form of rewards and sanctions. 
       Setting the relationship of authority between the central 
government and local Governments must show the hierarchy of 
government, so that between the government and local 
Governments do not walk alone but in line with each other so as 
to create synergy law in the state system. Changes in the Law of 
Regional Autonomy Law of the Republic of Indonesia Number 
22 of 1999 to the Law of the Republic of Indonesia Number 32 
Year 2004 showed consistency seat of government hierarchy. 
Stressing on what was to be handed over operationally, that 
government affairs, the submission raises matters that authorizes 
local governments to run such affairs. so even with the 
replacement of local government regulations with the Law of the 
Republic of Indonesia Number 23 Year 2014.Urusan 
governments are divided between the central government, 
provincial government, local government and district / city based 
on the premise that various governmental affairs remain under 
the authority of the central government always exist. If referring 
to the theory of transfer of power by the central government to 
local governments, state system of Indonesia adherents of the 
principle of general competence. 
       However, implementation of such authorities in the 
Indonesian constitutional practice has not been implemented in 
full. The division of government affairs as stipulated in local 
government law in addition to government affairs as much as 6 
(six) affairs, and government affairs as much as 16 provincial 
affairs and local government affairs of the district / city as many 
as 16 affairs, there are still remaining or residual authority 
(residue of power ) which is a principle adopted in the legislation 
of this regional government, which is the residue of this power 
under the authority of the central government as the authority of 
the unitary state. 
       Based on Reviews These descriptions, how Devolution is a 
combination of open-end ultra vires doctrine and general 
competence because the arrangement or the authority specified in 
the legislation but Also the freedom given to the area to run 
According to the principles of division obligatory and options 
based on the ability of each area 
 
       2. The principle of local government affairs division 
Accountability for pollution control and / or destruction of 
the environment. 
 

       The purpose of the legal arrangements regarding control of 
pollution and environmental damage in order to Realize the 
environment is good and healthy as mandated by the Constitution 
of 1945. Environmental NRI life as a gift and grace of God 
Almighty to the people and the nation of Indonesia is a space for 
life in all its aspects and Appropriate dimension with insight 
archipelago. In order to Utilize natural resources to promote the 
general welfare as mandated in the Constitution of 1945 and to 
Achieve happiness of life is based on Pancasila (Siswanto 
Soenarso). 
       Basic rules underlying the development and protection of the 
environment Indonesia contained in the preamble of the 
Constitution of 1945 in paragraph 4 which essentially obliges the 
government to utilize the natural resources that exist for many as-
a lot of people's welfare. Thinking about the constitutional 
obligation of the state is the more elaborated further in article 33 
of the Constitution of 1945, namely the principle of the state, the 
earth and all the riches contained Therein and into the lives of 
people controlled by the state to be used for people's lives, or in 
other words the country act as the general interests of the 
organizer (Bestuur Zorg) (Syahrul Machmud, 2012: 106)[4]. 
In general, implementation of pollution control environmental 
damage consists of prevention, mitigation, and recovery in North 
Sulawesi, according to the regional government of North 
Sulawesi province, in this case the Environment Agency North 
Sulawesi, North Sulawesi Government has made efforts to 
rehabilitate the various programs both forest and land damaged 
and greening as well as several other activities, as a form of 
concern for the environment and anticipate the environmental 
degradation that can result in disaster for the entire community of 
North Sulawesi. 
       Some of the activities that have been implemented by the 
Government of North Sulawesi Province by involving all 
government agencies, military / police, universities, 
Environmentalists, and society. activities that are conducted as 
beach clean-up carried out in the coastal Bay of Manado, Save 
Bunaken Activity Launched in late 2012. This activity aims to 
rescue Bunaken National Park in North Sulawesi as one of the 
icon of tourism in Indonesia worldwide. Follow-up in the 
management of Bunaken National Park area is the empowerment 
of communities through waste management group through the 
formation of groups Bunaken Bunaken Clean, Neat, beautiful, 
tongue, Healthy (BRITS) 
 
Table 1. Environmental Rehabilitation activities carried out 

in North Sulawesi in 2012 
 
No Type Of Activity Location 

1. Beach clean-up Bunaken coast of Manado 
2. Beach clean-up Manado Bay 

3. Tree Planting Around 
Spring 

15 Districts / cities in North 
Sulawesi 

4. Planting trees across 
roads Tondano City Minahasa District 

5. Planting trees in road 
Tanawangko-Tomohon Tomohon  City 

6. Planting trees on street 
pillar South Minahasa District 
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7. Planting trees in areas 
prone to landslides South Minahasa District 

        
Source: Data Book SLHD North Sulawesi BLH 2012 
 
       In an effort to increase the capacity of the Audit Commission 
of the EIA Regency / City, then has carried out activities of 
guidance and supervision of the Audit Commission of the EIA 
Regency / City in the application of norms, standards, procedures 
and criteria (NSPK) through the socialization of legislation 
related to the implementation and assessment commission 
mechanism EIA the Audit Commission of the EIA both 
provincial and district / city, based on : 

a. Regulation of the Minister of Environment Number 05 
Year 2008 on Working Procedures Audit Commission 
of the EIA, 

b. Regulation of the Minister of Environment No. 25 of 
2009 on Development and Supervision of the Audit 
Commission of the Regional EIA, 

c. Regulation of the Minister of Environment Number 15 
Year 2010 concerning Requirements and Procedures 
EIA Licence Audit Commission. 

 
       Environmental Impact Assessment (EIA) is an assessment of 
the significant impacts of a business and / or planned activities 
on the environment that is necessary for the decision-making 

process regarding business or activity. Environmental Impact 
Assessment (EIA) is made when planning a project that is 
expected to give effect to the surrounding environment. What is 
meant here is the environmental aspects of abiotic, biotic and 
cultural. Environmental Impact Assessment (EIA) serves as an 
ingredient for regional development planning, helping decision-
making process on environmental feasibility of the business plan 
and / or activities, provide input to the preparation of detailed 
design engineering of the business plan and / or activities, give 
input to preparation of management plans and environmental 
monitoring, to provide information for the public on the impact 
of a planned business and / or activities. 
In accordance with the Regulation of the Minister of 
Environment Number 05 Year 2012 regarding Kinds of Business 
Plan or activities that are required to have the Environmental 
Impact Assessment, it is expected that with such provisions any 
business and / or activity always focuses on aspects of 
environmental management and monitoring of the negative 
impacts. 
       Based on the data existing, the Environmental Permit issued 
in North Sulawesi hose January 2013 s / d in December, 2013, 
totaling 12 Environmental Permit (both EIA and UKL-UPL), 
while based on the data from the Audit Commission of the EIA 
inventory in the City District are as follows: 
 

 
Table 2. Total Environmental Permit issued by District / City in the province of North Sulawesi 

 
No Regency / City Total Environmental Permit 
1. Manado city 0 
2. Bitung city 0 
3. Minahasa Distric 0 
4.  North Minahasa Distric 1 
5. Southeast Minahasa Distric 0 
6. Bolaang Mongondow Distric 10 
7. East Bolaang Mongondow Distric 1 
 Total 12 

Source: Environment Agency Prov. Flammable, 2013 
 
       Based on the table above shows that the environmental 
permits issued by District / City in the year 2013 amounted to 12 
Environmental Permit, District / City Highest Environmental 
Permit issuing is Bolaang Mongondow totaled 10 Environmental 
Permit. 
       Total overall Environmental Permit Regency / City and 
added to the Environmental Permit issued by the Province of 
North Sulawesi (12 Environmental Permit) totaled 24 
Environmental permit. 
       In the case of environmental enforcement in North Sulawesi 
done in two ways namely submission verbally or in writing, 
handling environmental cases done in Part Postal Complaint 
Dispute Environment (P3SLH) and implementation of activities 
related to law enforcement involving the Civil Servant 
Investigators (investigators) and Officers Regional 
Environmental watchdog (PPLHD) in North Sulawesi. 

       Public complaints mechanism carried out in several stages, 
namely  

• Acceptance of Complaint (oral, written and mass media) 
• assessment Complaint (entered in the case of the 

environment or not) 
• Verification Field 
• Follow-up verification (the application of administrative 

sanctions, enforcement of civil law and criminal law) 
 
       Throughout the year 2013, the Postal Complaint 
Environment Agency North Sulawesi province has received a 
complaint of alleged pollution and / or destruction of the 
environment as much as 11 (eleven) of complaints received by 
mail, telephone / short message service, print media / mass media 
as well as orally and report directly to the Complaints Pos. 
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Table 3. Environmental Complaint Cases in North Sulawesi 
 

No. Problems of complained  Status 

(1) (2) (3) 
1. Tanoyan Public Complaints regarding alleged gold mining 

activities without environmental documents and without the 
environmental permit by PT. Arafura Mandiri Sentosa 

Have conducted joint 
verification of BLH  
North Sulawesi 
province and BLH 
Bolmong district. 

2. Complaints regarding alleged Nunuk Village Community 
groundwater contamination / wells population by PT. Marga Jaya 

Has been verified by 
BLH . north Sulawesi 
province along BLH 
Bolsel District 

3. Complaints regarding alleged Talawaan Village Community 
environmental damage and pollution by Mr. Ferry Kaseger 

Have conducted joint 
verification BLH 
District. North 
Minahasa 

4. Complaints Airmadidi Upper Village Society (Mr. Walukow) 
regarding the alleged pollution of river water (dead fish) by PT. 
Tirta Investama and PT. Ake Abadi 

Have conducted joint 
verification BLH 
North Minahasa 
Regency 

5. Village Public Complaints regarding alleged Wangurer air 
pollution (dust) by PT. Mapalus Makawanua 

BLH has delegated 
management to 
Bitung 

6. Village Public Complaints regarding alleged Pollution Madidir 
(dust) in the Village Madidir Bitung City by PT. Multi Vegetable 
Sulawesi 

Have delegated 
handling of the BLH 
Bitung.  

7. Village Public Complaints Taas (Mr. Rival Dotulong) regarding 
alleged air pollution residential land ripening activities by PT. 
Dream Living 

Have delegated 
handling of the BLH 
Manado 

8. Complaints regarding alleged Kembes Village Community Air 
Pollution (Bau) activities chicken farm by Mr. Liling 

Have delegated 
handling of the BLH 
District. Minahasa  

9. Complaints regarding alleged Werot Village Community forest 
damage near the fountain by Mr. Village Head 

Has been transferred 
to the handling of 
related sectors (Forest 
Service District.  
North Minahasa). 

10. Complaints regarding alleged Village Community Inobonto 
discharge wastewater without management by PT. Tolutug 
Marindo Primary 

Have delegated 
handling of the BLH 
Distric. Bolmong 

11. Public Complaints through the mass media about the alleged 
pollution of river water by PT. Tri Mustika Cocominaesa 

Has conducted field 
verification by BLH 
BLH North Sulawesi 
province and district. 
Minahasa South 

 
Source Environmental Agency of the Province. North Sulawesi 2013 
 
       Implementation of Law No. 32 of 2009 on the Protection and 
Environmental Management not only addressed to the 
government and businesses, but the main goal is to communities 

where community participation in environmental management is 
desirable. 
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       Form products in the field of environmental law that have 
been and will be issued by the Provincial Government of North 
Sulawesi : 

1. Draft Local Regulation Tondano watershed is one of the 
products in the field of environmental law that will be 
set by local governments to regulate Tondano watershed 
management as one of the natural resources play an 
important role in people's lives, especially in North 
Sulawesi regency / municipal government and other 
parties directly utilize the Natural Resources, Stages 
Tondano watershed Local Draft Regulation : 

• Agenda The draft Regulation (Ranperda) draft 
started from the year 2006 which is the period 
of making an academic paper. 

• 2007 was a period of preparation The draft 
Regulation (Ranperda). 

• 2008 was a period of socialization The draft 
Regulation (Ranperda). 

• The year 2009 has been processed by the Legal 
Secretariat North Sulawesi. 

• Year 2010 Regional Regulations will be 
discussed at the Parliament of North Sulawesi. 

• In 2012 the Regional Regulation is still under 
discussion at the level of the North Sulawesi 
Provincial Parliament (process validation 
phase) 

2. In support of surveillance activities to businesses in 
North Sulawesi, North Sulawesi Provincial Government 
issued a legal product in the form of Governor 
Regulation No. 48 Year 2010 on the types of business / 
activity which must be equipped UKL / UPL. 

3. In addition to the in 2010 have also been established 
Mangrove Working Group of North Sulawesi Province 
2010-2014 through Letter Governor Decree No: 186 
2010 with the task is : 

a) Formulate and develop appropriate action plans and 
regional strategies mangrove ecosystem management; 

b) Encourage synergy mangrove ecosystem management 
by the parties; 

c) Recognize which problems and giving out alternative 
solutions to problems in the management of mangrove 
ecosystems; 

d) Socializing on mangrove ecosystem conservation; 
e) Implement rehabilitation programs / restoration of 

mangrove ecosystems; 
f) Implement monitoring the implementation of mangrove 

ecosystem management; 
g) Developing and integrating data / information 

management of mangrove ecosystems. 
 
       But the provincial government report Manado, contrary to 
the environmental reality of reclamation in the city of Manado, 
according to environmental experts Manado city, Prof. Mark, 
argued that, with the reclamation in the bay of Manado, causing 
environmental damage and provincial and local governments do 
not coordinate with each other and do not carry liability for 
environmental damage in the Gulf of Manado as the legal 
implications authority of the provincial government and the 

Government of the city. Yet the implementation of good laws in 
the field of environmental protection in North Sulawesi. 
 
3. Principle Division of Local Government Efficiency Up 
Pollution Control and / or destruction of the environment 
       Basically decentralization as a policy in governance, based 
on the fact that not all administrative matters can be carried out 
centralization, given the geography, demographics, complex 
problems in society, conditions of social structure and cultural 
diversity areas, as well as their demands for democratization in 
governance, In Indonesia, decentralization has become a 
consensus by the founder of the state, as provided in Article 18 
of the Constitution of the Republic of Indonesia in 1945 which 
has been amended so that Article 18 increased to Article 18, 
Article 18A and Article 18B, these chapters that provide the legal 
basis for the implementation of decentralization. 
       In the division of government affairs, decentralization 
policies can reduce the workload of the government. According 
to G. Shabbir Cheema and Rondinelli that Decentralization could 
lead to the development of greater administrative capability 
Among local government and private institutions in the regions 
late provinces, Thus expanding Reviews their capacities to take 
over functions that are not usually perfomed well by central 
ministries, such as the maintenance of roads infrastructure 
investments in areas remote from the national capita. It could 
give local Officials Also the opportunity to develop skills 
Reviews their managerials (Cheema G. Shabbir & Dennis A. 
Rondinelli (1983: 15)[5]. Cheema and Rondinelli revealed that 
decentralized development programs in the hope of limitations 
can be reduced thereby maximized. With the implementation of a 
government based on the Aspirations of the people can be done 
ceoat, precise, effective and efficient.  
       The conception to increase the effectiveness and efficiency 
of governance by Maddick (Khoirun, 2005: 17) that 
decentralization is a way to improve the ability of local 
government officials and obtain good information about the local 
situation, to draw up programs more responsive areas and to 
Anticipate Arise quickly intervening when problems in 
implementation. Both decentralized concept built by Maddick is 
deemed Able to increase of the effectiveness and efficiency of 
the regional administration, in line with what is obtained from 
several regions in Indonesia that gives regional autonomy joyous 
face, the authority given to the regions has been able to improve 
the quality of public services and human development index. The 
local government is able to improve the welfare of society has 
always been characterized by political skills and managerial 
capabilities of regional heads. 
       Study of the positive impact of the implementation of the 
decentralization policy did little that can be felt by people who 
have a high commitment to the organization of government, but 
not a few who feel not optimal achievement of effectiveness and 
efficiency of the policy. Implementation of the regional authority 
in managing the household has not run optimally, due to the 
granting of authority is not matched by the ability of the region to 
develop its capacity as an autonomous region. Besides granting 
authority without fixing the characteristics of each region is also 
one of the causes of suboptimal local authorities in governance. 
In terms of effectiveness and efficiency of government 
implementation, can not be said to have been effective and 
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efficient for the implementation of Reviews their affairs authority 
of the provincial government is not yet clear, Although it is set 
by law and local government law on the management and 
protection of life environment. The implication is that there is a 
tug authority to take care of the affairs of the city of Manado 
administration. In the Data Showed that government Relating to 
pollution control and environmental degradation is found that 
basically the governance ince some regional autonomy policy has 
been Carried out by local Governments Manado, such as 
licensing, but will the policies issued by the government of the 
city of Manado is Often conflicting or inconsistent with the 
policy of not running the government. By Because of 
government policy and local government, then the potential for 
Disputes authority can occur. Their authority Possessed by the 
local government in running the affairs of government is the 
delivery or affairs delegated by the government, the which 
Became the basis of the relationship between the government and 
local authorities. 
 
       The relationship between the government and local 
government can be understood by using the theory of "gain 
power: (bevogdheidverkijging) which can be divided into two, 
namely: 

1. Recognition of power (attributie) and 
2. The delegation of power (overdracht) (Soewoto, 1990: 

275)[6]. 
 
       Then the delegation of power that can be divided into two 
kinds: the authorization (mandaatsverlening) and delegation 
(delegatie). On the basis of the theory of the relationship between 
the government and local Governments can be classified into two 
kinds:  

1. Relationships in relation to decentralization, 
2. ties related to deconcentration and principles of 

assistance or medebewind. 
 
       Based on this view can be explained that in the context of 
this decentralization of local Governments act as delegataris and 
government as delegant. Local Governments as delegataris 
perform tasks on its own Behalf and responsible internal and 
external. Accountability addressed to the government internally 
while externally accountable to the public. Governments 
provincial and municipal governments to provide / issue permits 
reclamation support each other. In the initial process of 
processing and managing internal conflicts EIA parties and the 
inclusion of bureaucratic interference so that it can be said EIA 
only as a complement to the formal requirements to Obtain a 
permit, the monitoring Carried out has no effect on the licensing 
process (Makanahap Emmanuel Phiilip, 1999)[7]. Manado bay 
waters located in the western part of the capital of North 
Sulawesi province is geographically located on 124,38o east span  
and 1,23o east span 124,51o north latitude up to 1,40o north 
latitude. Bodies has a wide ± 150 000 hectares and is part of the 
Sulawesi sea. 
       General Spatial Plan of the City (RUTRK) Manado Year 
1990-2010 was essentially a revision of the City Master Plan 
(CMP) Manado Year 1985-2005. In accordance with RUTRK 
Manado years 1990-2010 integrated action plan the location of 
Manado bay reclamation included in Section Urban Area (BWK) 

I namely Titiwungen region, Wenang South and North Wenang, 
BWK II, namely Malalayang I, Malalayang II, and BWK  III 
namely, Shoulder, Sario Tumpaan, and North Sario. The purpose 
of BWK I was a major center of the city with the main function 
of trade. BWK II directed as residential development, health 
services, inter-city terminal, development of beach tourism area. 
BWK III, an education center with a variety of complementary 
facilities. Then the material resources of land located in the 
region Tikala BWK New V and VII of the region Kairangi BWK 
I. BWK V directed as office area / administration and settlement 
limited. BWK VI functioned for the development of residential 
areas and small-scale industry. 
       Manado Bay reclamation activities are activities Whose 
implementation in the form of integrated circuits ranging from 
hoarding itself up to the government utilization. For construction 
on reclaimed land is an attempt to provide a new area in order to 
build the business activities and strategic steps that can 
Anticipate the future era of globalization. Development and 
utilization of land reclamation Carried out by : 

a) PT. Megasurya Nusalestari 
b) PT. Multicipta Perkasa Nusantara 
c) PT. Shoulder Cipta Perkasa 
d) PT. Papetra Perkasa Utama 

 
       Overall width is 98.5 reclaimed coastal Ha, with details of 
PT. Megasurya Nusalestari area of 65 hectares. PT. Multicipta 
Perkasa Nusantara area of 24.5 hectares. PT. Cipta Perkasa 
shoulder area of 7.5 hectares, and PT. Papetra Perkasa Utama 
with area of 1.5 ha. This beach reclamation scattered in several 
area District and Sub namely: 
 
No Executive 

 
Sub-district Political District 

Administered By 
The Lurah 

1 PT. Megasurya 
Nusalestari 

Wenang, 
Malalayang 

Wenang Selatan 
Malalayang I 
Malalyang II 

2 PT. Multicipta 
Perkasan 
Nusantara 

Sario  Sario Tumpaan 
Sario Utara 
Titiwungen 
Wenang Utara 

3 PT. Bahu Cipta 
Persada 

Malalayang Bahu 

4 PT. Papetra 
Perkasa Utama 

Wenang  Wenang Utara 

 
   Source : Center for the Study Environment The Role 
Research Against Coastal Reclamation Manado  
municipality. 
 
       However, the legal issues, cooperation in the field of 
issuance of a license is not in line with the liability in the event of 
pollution and / or destruction of the environment in the Gulf of 
Manado, each work unit be it government, provincial 
government, district / municipal governments each appoint to 
undertake responsibility regarding the result of the reclamation 
the beach. 
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IV. CONCLUSION 
       Based on the results of research and discussion above, it can 
be concluded as follows: (1) setting the division of affairs  and 
local government in the field of the environment is still not 
mandatory that basic services are not fully embody the principles 
of local autonomy. (2) Licensing of businesses or activities 
between the provincial and regency / municipality does not 
reflect the arrangement of public space, industrial and residential; 
 

V. ADVICE 
1. Setting affairs division and local government should be 

based on the principle of local autonomy, namely the 
strengthening of the real autonomy. 

2. Setting a business license or the activities between the 
Province and District / Municipal must be based on 
integration between sectors of other activities 
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Abstract- The purpose of this study was to describe the 
characteristics of the ideal type of bureaucratic 
professionalization of Max Weber and the empowerment of 
indigenous Papuans in the promotion as mandated by the Special 
Autonomy for Papua. This study used a qualitative approach with 
a case study that uses data collection procedures through in-depth 
interviews (depth interview). The research data includes primary 
data and secondary data. The primary data obtained through 
participatory observation and interviews, while the secondary 
data obtained through searches of documentation. Data analysis 
techniques used are through data reduction procedures, data 
presentation, and making conclusions. The results showed that 
the characteristics of the ideal type of bureaucratic 
professionalism Max Weber which emphasizes consideration of 
rank, education level, Phasing training PIM, and competence 
have been implemented in Keerom but still less in accordance 
with applicable regulations. In some cases recruitment and 
promotion are still found irregularities committed by the Regent 
as officials of Trustees of staffing where in the promotion 
process are the transactional politics or political apparatus in 
which the remuneration of civil servants have been involved in 
practical political activity and even political money. Advisory 
Board positions and rank as the institution brewing official 
candidates to be promoted in office less functioned as it should. 
While the Jayapura District, the results showed that the 
characteristics of the ideal type of bureaucratic 
professionalization Max Weber which emphasizes consideration 
of rank, level of education, Phasing training PIM, and 
competence of officials have been implemented. Regent before 
promoting and establishing a civil servant in the office of first of 
the official candidates are processed through a mechanism in 
order to obtain official Baperjakat (body positions and career 
considerations) professional. For the empowerment of 
indigenous Papuans in the promotion as mandated Special 
Autonomy has been implemented in both districts, but District 
Jayapura in the empowerment of indigenous Papuans is much 
better and the maximum. 
 
Index Terms- professionalization, career development, 
promotion, Papua Special Autonomy 
 

I. INTRODUCTION 
uman resource management in a professional manner 
expected of employees can work productively and high 

performance. Professionally managing employee administration 
should begin human resource planning, human resource 
development and the evaluation and supervision of human 
resources. The concept of human resource management is 
optimally exploit the potential to increase productivity, followed 
by the creation of a quality working relationship with pleasant 
conditions, full of tolerance and mutual building. In the full use 
of human resources it contained a structured coaching 
understanding and improving the quality of employees. 
      Civil Servants often called bureaucrats, actually is a public 
servant is obliged to provide the best public service to the 
community as a customer. Indeed the President has been 
mandated to build Indonesia into a bureaucracy bureaucratic 
culture that is transparent, accountable, clean and responsible and 
can be a public servant and became an exemplary society. 
Bureaucracy must implement good governance and clean (clean 
and good governance). 
      In Law No. 5 of 2014 On State Civil Reform at the beginning 
of "weighing" that the implementation of the civilian state 
apparatus management is not based on a comparison between 
competence and qualifications required by the office of the 
competence and qualifications of candidates for recruitment, 
appointment, placement and promotion of the positions in line 
with good governance. The implications of such conditions has 
led to poor performance of the bureaucracy of civil servants in 
the public service, even resulting in service users have to pay the 
cost of the expensive (high cost economy). Poor picture of the 
bureaucracy (the performance of civil servants is low) due to the 
lack or even incompetent partly structural officials in the 
government. 
      Conditions of human resources for Civil Servants can be 
described a) There completion of the Civil Service planning a 
comprehensive, integrated and performance-based .; b) 
Procurement of Civil Servants has not been based on the real 
needs; c) Placement of the Civil Service is not based on job 
competency; d) Development of employees is not based on the 
pattern of career coaching; e) The system performance yet 
objektif assessor; f) The increase in rank and position not based 
on performance and competence; g) Education and Training of 
Civil Servants has not been optimal in increasing competence. 
(A.Azis Sanapiah, http: //images.deovera1979.multiply.com) 
      The importance of development in addition to the Civil 
Service is mandated by law, is also based on the number of 
perception that the quality of the bureaucracy / Civil Servants in 
Indonesia is very low, corrupt, unprofessional, low performance, 
and others are in essence assessing a bad image Employee Civil 

H 
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Affairs. The low performance of bureaucracy can be seen in the 
Report of the World Competitiveness Yearbook 1999, that the 
bureaucracy of public services in Indonesia were in the group of 
countries that have the lowest competitiveness index among the 
100 most competitive country in the world (Dwiyanto, 2002: 
52)[1]. Poor public services due to lack of competence, lack of 
motivation, lack of law enforcement, unclear job descriptions, as 
well as the placement of the wrong people, while according 
Andrianov Chaniago considers that the public service is very 
long, complicated, and very expensive (Kompas, 15 February 
2007). 
      Another problem associated with the development of the 
Civil Service areas are Civil Servants with a lower rank and even 
still far below the stipulated requirements of the lowest rank for a 
certain structural position in fact raised in the post. Besides the 
tendency is giving priority Civil Servant "sons of the soil" 
excessive both in career development programs as well as in 
priority recruitment of officials. In other words, the provisions of 
legislation in the field of personnel such as neutrality aspects of 
the Civil Service as an element of a public servant, 
professionalism aspects of the Civil Service through the 
appointment process in office in accordance with the 
competence, work performance, and levels specified rank and 
other objective requirements are implemented selective and open 
with regardless of sex, ethnicity, religion, race, or class in 
practice its implementation is still often overlooked. 
      In this regard, the phenomenon of bureaucratic reform in the 
promotion has not been run professionally. According Prasojo 
(2009)[2] are not professional promotion because it is done is not 
based on performance, but rather based on proximity, denying 
the principle of merit. Loyalty and proximity to someone tops 
that promotion on the basis of a close relationship with 
colleagues and political friends. This behavior is evidenced from 
several studies that have been carried out by others that there is 
the influence of other factors in the promotion. Eka Suaib (2004) 
in his dissertation in Kendari city that ethnic, racial, political 
factors and the influence of local son has a greater chance of 
promotion. Research Yakob (2007) in Southeast Sulawesi, where 
the role of political parties, and ethnicity is crucial in the 
promotion of structural positions. Research Thoha (2008)[3] 
more visible promotion of the leadership authority. Competence 
and formal education used as a standard consideration for 
structural positions. Mutations are always impressive irrational 
and tend deny merit system (Thoha, 2009). 
 

II.  RESEARCH METHODS 
      This study used a qualitative approach case study conducted 
in Keerom and Jayapura regency in Papua province. In addition, 
this study uses comparative approach to the variables studied. 
The focus of research on promotion refers to the theory of 
"professionalization of bureaucracy" Max Weber and developed / 
modified. For context Regency / City and Province in the 
province of Papua and West Papua in addition to the applicable 
Shrimp Law staffing nationally in promotions also apply special 
autonomy law in Papua. Because the focus of this study include: 
(1) Promotion Professionalism Position covers the following 
aspects: a) the rank, the focus of research on aspects of rank may 
be one consideration. Because it is based on an assumption that 

the higher rank can be considered to have sufficient and adequate 
experience to be promoted in the office; b) formal college 
education (Diploma, S1, S2, S3), including the suitability of the 
field / department of education, followed by the scope of the 
positions to be occupied by a civil servant. Indicators of higher 
education alone does not guarantee success if it is not followed 
by an official with the education sector conformity with the 
position; c) education and Phasing training PIM . Phasing types 
of education and training is intended for civil servants who 
would have been promoted or structural positions / echelon, 
consisting of PIM I, PIM II, PIM III, and IV PIM; d) 
competence, one of the main aspects on which the primary 
consideration in the determination of a promotion decision is the 
competency of civil servants. Placement of civil servants in 
positions based on their specific competencies in accordance 
with the scope and level of each title. Competence is an absolute 
requirement in the placement of civil servants because 
competence is a determining factor for achieving the optimal 
performance of civil servants. HR competencies in the 
organization is something very vital, and without the 
organization's competence, the conditions become very brittle 
and ultimately lead to failure. (2) Promotions for indigenous 
Papuans in order to empower accordance with the mandate of the 
Law of the Republic of Indonesia Number 21 of 2001 on Special 
Autonomy applicable in Keerom and Jayapura district. 
 

III. RESULTS AND DISCUSSION 
      The purpose of this study was intended to verify the theory of 
bureaucratic professionalization was initiated by Max Weber in 
the study site, which Keerom and Jayapura District, Based on 
phenomena that occur on the object of research, it turns out in 
practice research findings bureaucracy in the promotion of 
research conducted in the region can be expressed as following : 
 

1. Professionalism In Job Promotion 
(a) The District Keerom  
      Practice implementation is still lacking promotion according 
to Max Weber's theory of bureaucratic professionalization. It was 
indicated that although promotion is happening impressive still 
refers to the formal rules, but the empirical facts that do not fully 
referring to existing rules, the rules tend to be a mere formality 
symbol. Leaders of policy makers in the promotion seems to 
want to show to the public actually they have followed the rules 
in the rule of promotion, but that actually occurs precisely the 
practice is contrary to the reality of the matter. 
      Promotion that occurred has not been implemented in a 
professional manner and did not follow the regulations in force, 
but the promotion is more likely to be transactional and 
impressed as the remuneration of political, family interests, the 
interests of the group that has contributed much in the elections. 
It is very counterproductive to the theory of professionalism that 
was initiated by Max Weber stating that the professionalism of 
the bureaucracy is the model, format or picture chimera to be 
achieved. Formal forms manifested in the form of laws or 
regulations, standards and procedures for the implementation of 
administrative principles. 
      Based on field research facts show that the Regent as the staff 
development officer in applying the values of professionalism or 
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formal standard in determining the promotion of these values are 
less effectively implemented and tend to be neglected. 
      Ideally, these formal rules should be used as a foundation so 
that we can give birth to officials of competent professionals in 
the field office bears. Therefore any removal of bureaucratic 
apparatus in office should be based on the professionalism of the 
bureaucracy with a variety of indicators, such as: competency 
skills, have a qualified performance, integrity and others so 
competence candidates in accordance with the desired 
requirements. 
      In modern management, positions should be based on written 
documents are stored either in its original form. Therefore, in 
determining an objective standard each apparatus will be 
promoted civil servants who have difficulty to prepare well for 
officials who truly professional. As efforts are made to ensure 
objectivity in the promotion should pay attention to the terms of 
the positions held by the civilian state apparatus from the 
elements of rank, education, training PIM, experience / seniority 
including aspects of integrity should serve as a reference. Basing 
on these data it will show a picture of the competence of a 
civilian state apparatus to be brought into a position, and with 
this competence can be used as a reference for developing the 
professionalism of civil servants. 
      Empirical facts prove in Keerom that many civil servants are 
promoted in the office is still eligible and violate the provisions 
that have been set. However unfortunate norms and regulations 
established as guidelines in order to obtain professional civil 
servants in fact a lot of violations. Empirical facts in the research 
sites, especially in Keerom are phenomena appointment and 
promotion are very fantastic. There PNS apparatus that directly 
promoted the second echelon, whereas civil servants concerned 
have not been any previous positions including a lower echelon. 
No half-hearted position given is also very fantastic, namely 
Head of Regional Development Planning Board. Incredible how 
a civil servant with a track record of zero experience could get 
such strategic positions. And even more unusual is concerned 
recently moved from the provinces of Papua and so mutated in 
Keerom directly obtain strategic positions. 
 
(b) The District Jayapura 
      For the Jayapura District, implementation of promotion 
practices are generally consistent with the theory of bureaucratic 
professionalization coined by Max Weber. Although it must be 
admitted that it is not absolute or have been applied perfectly. 
But at least the principles of a professional bureaucracy has been 
applied to the local government district of Jayapura. Officials in 
the office has been promoted through a series of rigorous 
selection involving the Advisory Board Positions and Ranks 
Jayapura district in full. Regent of Trustees employment as 
officials are not many Baperjakat  (body positions and career 
considerations) intervene. Baperjakat  (body positions and career 
considerations) head and his team are still involved parties 
involved in the process of recruitment and promotion. It is also 
supported by the availability of adequate human resources both 
the number and qualifications .. As a district parent it is not in 
doubt. 
      Professionalization is a process to promote and protect the 
interests of a professional office Pemangkuan (Bevir, 2007)[4]. 
The process refers to the development of type and level of the 

knowledge and skills necessary for professional behavior (Yates, 
2009)[5]. 
      Realities that occur in the recruitment and promotion in other 
words, placement officials have noticed the suitability of the 
level of education, competence, training PIM, experience / 
seniority, although the application of this principle has not really 
maximum. Regional organizations in placing the Jayapura 
District officials have been considering the level and educational 
qualification, experience job title, job performance, training 
hierarchy and competence and integrity in the promotion. 
Principles and norms of bureaucratic professionalism Max 
Weber has been applied. Promotion is done either by official 
personnel Trustees through Baperjakat (body positions and 
career considerations) agencies in many ways has to follow the 
rules and norms and the rules that apply in employment. 
      Ideal type bureaucracy designed by Weber to give directions 
as to how to develop the government bureaucracy as a neutral 
institution in carrying out his duties in accordance with the 
provisions of the rules that have been set. Processes and 
mechanisms of recruitment and promotion has been based on 
professionalism which includes expertise, competence, leveling 
and professional training as well as the integrity of the civil 
service to be the foundation. Besides the competence of 
candidates based on the consideration that the competence of 
candidates has been confirmed in accordance with the required 
competency (Thoha; 2012: 7)[6]. 
      Based on empirical facts found in the field studies rank 
factors, for example, almost all the civil servants who introduce 
in office has qualified the rank, as determined by the Decree of 
the Head of State Personnel Board No. 13 of 2002 is meant by 
the terms of rank is as low as that has rank one level below the 
level specified rank. This provision has been well accommodated 
as well as other requirements. Other aspects eg qualifications and 
level of education officials have also become intense attention 
from the local government. Even the cadre activities have been 
carried out earlier by sending your son / daughter Papua in 
particular to follow the service education. Another fact, in 
Jayapura has had PNS official master qualification of civil 
servants and even three officials have doctoral degrees. This 
further reinforces the proposition that aspect of professional 
research positions really are concerned and upheld the 
government of Regional Jayapura district. Formal education is 
not only pursued in the country, even the program has been 
carried out deliveries for further studies abroad in the levels S2 
and S3. It has been well recognized by the local government 
especially in entering the era of the ASEAN economic 
community and the era of globalization. 
      Other empirical facts that indicate the staff development 
officials have done professionalization of bureaucracy in his 
cabinet, Mr. Regent even want to appoint and promote political 
opponents in the elections as one of the Head of Department. 
This is done because the concerned have sufficient competence, 
have experience and qualifications and educational level master 
(S2). In the event that we know together in today's era of direct 
elections which took place in various regions in Indonesia, a 
neutral civil servants only (do not provide support to anyone) let 
promoted even many who demoted. Especially bright become a 
political opponent in the election would have been evicted from 
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his post. May even be transferred at the farthest place and 
isolated as we can see in the news media in Indonesia. 
What was done by the staff development officers in Jayapura has 
been in tune with the government program launched bureaucratic 
reform through policy regulation No. 81 that set Grand Design 
Bureaucratic Reform from 2010 to 2025, namely the 
establishment of a world-class governance, namely governance 
professional, high integration, able to organize excellent service 
to the community, management of democratic governance, able 
to face the challenges of the 21st century the era of globalization. 
 
2. Empowerment native Papua In Job Promotion 
      Promotion for civil servants career development within the 
framework of the Papua Special Autonomy as mandated by Law 
No. 21 of 2001 on Special Autonomy for Papua Province was 
held on the research object can be expressed actually the general 
mandate has been implemented both in Keerom and Jayapura 
district. As mandated in the legislation specifically related to the 
field of labor empowerment set out in the statute of special 
autonomy to Papua explained that the essence of the special 
autonomy for Papua province is their alignments, protection, and 
empowerment of indigenous Papuans in order to improve the 
quality of life and well-being creatures appropriate dignity as 
God. As for the rights of indigenous Papuans in the labor aspects 
include the right to: (1) obtain the guarantee of the right to live in 
the Land of Papua; (2) obtaining a job and attention it deserves 
and is free to choose and move the work according to their 
talents and abilities; (3) acquire a major opportunity to be able to 
work in all appropriate areas of education and expertise; (4) 
occupying public positions in both the government and private 
agencies performance Papua province according to his ability; 
(5) the appointment priority in the field of justice in Papua; (6) 
acquire strategic positions in multi-national companies as well as 
international particularly in the area of Papua; (7) priority in the 
legislative membership candidacy in the elections. 
      In connection with the establishment of a special policy for 
this alignments, Papua People's Assembly to formulate basic 
thoughts to be a priority in the receipt of Civil Servants and 
members of the police and the Indonesian Armed Forces, 
especially in terms of, (a) prioritize indigenous Papuans in 
formation reception civil servants civil, Indonesian National 
Police and National Army Indonesia (TNI); (B) give priority to 
indigenous Papuans as an employee in the government agencies, 
private institutions, religious institutions, and as workers in all 
sectors; (C) prioritize indigenous Papuans in the structural and 
functional positions within the government, private, religious, 
and all types of businesses; (D) prioritize indigenous Papuans to 
gain human resources; (E) prioritize indigenous Papuans in the 
empowerment and promotion of structural and functional 
positions in all sectors of development; (F) form local political 
parties and independent organizations to realize the political 
rights and political participation of indigenous Papuans, 
especially in terms of the nomination of the governor and deputy 
governor, regent and deputy regent, mayor and deputy mayor 
should be indigenous Papuans; and (g) prioritizing the use and 
management of indigenous Papuan customary rights over land 
and natural resources as well as the rights of indigenous people 
of Papua through the Special Local Regulation. 

      By listening to how the empowerment of indigenous Papuans 
in public offices government mandated in the legislation then in 
the object area of research conducted as a manifestation of the 
autonomy law has been implemented. As an illustration of the 
data below illustrates to us. 
 
a. The District Keerom  
      To Keerom of all positions available as much as 355 
positions at various SKPD in the second echelon, echelon 3, and 
4 echelons of the Papuan people as many as 146 people (41%) 
who occupy positions, while the non-Papuans as many as 209 
people (59% ). 
When the post of the Papuan people were converted on second 
echelon, as many as 10 people (40%), third echelon, a total of 40 
people (38%), and the fourth echelon, a total of 96 people (43%). 
From this data it appears that positions higher and strategic, 
especially echelon 2, namely the Head of Department / Head of 
the many held by non-Papuan people. What really happens is not 
no Papuans are not eligible for promotion provisions in these 
high positions, but that is more of a problem is the absence of 
official political will put staff development in the Papuan people 
in the office. As noted in the discussion of research results 
actually there are many factors that determine to put a civil 
servant in a structural position. The dominant factors in the 
placement of civil servants in the office is still strongly 
influenced by political interests. The personnel who have access 
and contributed in elections and engage in successful teams / 
winning team getting a chance to occupy the post. Low height 
positions obtained are also strongly associated with the 
contributions made during the elections take place. The greater 
contributed given the higher position can be obtained. Case 
qualify condition or not, it's another matter Regent and 
successful team can arrange everything. 
      Empirical facts on the ground prove many officials who do 
not qualify rank but in fact raised in the office. Corresponding 
existing data obtained in the study investigators (Keerom) 
officials as many as 181 people (51%) consisting of 2 echelon, 
echelon 3, and 4 have not been qualified echelons of rank. While 
on the other hand there are civil servants who are qualified rank 
and other requirements but not promoted in the office. Although 
the overall data including non-Papuan people but in fact there are 
Papuans also qualified but not promoted in the office. Even in the 
field of researchers found there were some Papuans are demoted 
(disabled from the office) without the relevant know what sin and 
guilt. This portrait of the empowerment of indigenous Papuans 
that occurred in Keerom which in many cases have not been fully 
empowered by the Regent which incidentally also indigenous 
Papuans. 
 
b. The District Jayapura  
      The opposite is happening in Jayapura, where the indigenous 
people of Papua are many who occupy strategic positions in the 
cabinet Regent good governance. Based on existing data from all 
existing positions both on the echelon 2, echelon 3, and 4 as 
many as 479 positions echelon. From all these positions 183 
positions (38%) occupied by indigenous Papuans. When viewed 
from the level of the percentage of the whole, it seems Keerom 
even greater percentage, amounting to 41%. But that it should be 
remembered that for the percentage of higher office (Echelon 2) 
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and third echelon Keerom lower percentage. From this we can 
conclude Jayapura District through Regents has been 
empowering the indigenous people of Papua in the ranks of his 
administration as it has been mandated  in the Special Autonomy 
Law for Papua No. 21 of 2001. 
      Although the empowerment of indigenous Papuans in the 
name of the Papua Special Autonomy was done, but the factors 
that regulate the governance professionalism resource 
management apparatus remains a requirement to be appointed in 
a structural position. So that the staff development officer wishes 
otsus road, but at the same time professionalism factor must 
remain in place in the promotion. So the existence of officials 
who sit in the government led by Mr. Regent can provide the best 
service to the people who are responsible. Even Papuans are 
troubled integrity he does not hesitate to remove from office and 
replaced with someone more accountable integrity, both 
indigenous Papuans and non-Papuan people. 
      Overall of variables / indicators of this study, both variables / 
indicators covering the aspects of professionalism: rank, level of 
education, phasing training (Training PIM),and competence as 
well as variable / indicator of empowerment of indigenous 
Papuans in the promotion in Keerom and Jayapura regency 
Papua and observe how the trend comparisons are more 
professional and higher intensity of empowerment in Papua 
Special Autonomy can be seen in the following matrix. 
 
Comparison Matrix fulfillment of requirements 
Professionalism and Empowerment oppa In Position 
Promotion Keerom and Jayapura District 
 

No Indicator 

The level of 
fulfillment 

Information 
Number of 
Positions 
Keerom 
district = 355; 
Jayapura 
district = 479 
OPA = 
Papuans 
Original 

Keerom 
district  

Jayapura 
district  

1. Professionalism:    
Rank 
 

174 
(49%) 

440 
(92%) 

Jayapura 
district very 
dominant / 
Professional 

Education 287 
(81%) 

384 
(80%) 

Keerom 
district excel 
very thin (less 
than 1 
percent). But 
there Jayapura 
district 
officials who 
have educated 
Doctoral (S3), 
Keerom yet. 
The quality of 
education 
district. 

Jayapura is 
superior 

Training PIM 162 
(46%) 

254 
(53%) 

Jayapura 
district more 
dominant / 
Professional.. 

Competence 197 
(55%) 

356 
(75%) 

Jayapura 
district more 
dominant / 
Professional.. 

2. Empowerment 
OPA In Position 
(Autonomy) 

146 
41%) 

183 
(38%) 

Keerom 
district in 
quantity is 
higher (41%) 
OPA in the 
office. But real 
empowerment 
of OPA in 
Jayapura 
regency better 
positions, 
strategic 
positions / 
important 
echelon 2 
(62%) and 3 
(42%) 
occupied OPA, 
while Keerom 
echelon 
echelon 2 and 
3 is dominated 
non Papua. 

Source: BKD Keerom and Jayapura District (December 2014) 
 

IV. CONCLUTION 
 

      Based on the study of theory and discussion of the results, it 
can be concluded: 
      1. Keerom Regency Papua province in carrying out 
promotions in the context of career development of civil servants 
less in line with the characteristics of the ideal type of 
bureaucratic professionalization of Max Weber. Aspects such as 
the promotion of professionalism in rank / seniority, 
qualifications and level of education, training hierarchy, 
competence and integrity of the civil servants still much less in 
accordance with the provisions of the legislation. Promotion 
which was held in Keerom more likely to follow in line with the 
bureaucracy or sala models proposed by Fred W. Riggs with 
some of the facts reflected in the management of the promotion. 
The results also show that the characteristics of bureaucracy 
models still strong sala practiced in personnel management in 
particular in the promotion. 
      For Jayapura Regency Papua Province based discussion on 
chapters of theory and discussion of the results of this study, it 
can be concluded that the District Jayapura Papua province in 
carrying out promotions in the context of career development of 
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civil servants to follow or in line with the professionalization of 
the bureaucracy of Max Weber. Some empirical fact that is 
reflected in the management of the promotion. The results also 
show that the characteristics of the professionalization of the 
bureaucracy has been practiced in the management of personnel, 
especially in the promotion. 
      The provisions of the legislation relating to the 
implementation of the promotion in the context of employee 
career development has been carried out to get the apparatus of 
civil servants professional by considering ranks, qualifications 
and level of education, phasing training , competence, and 
integrity considerations apparatus of civil servants. 
      2. Promotions for career development of civil servants within 
the framework of the Papua Special Autonomy as mandated by 
Law No. 21 of 2001 on Special Autonomy for Papua Province 
was held on the research object can be expressed actually the 
general mandate has been implemented both in Keerom and 
District Jayapura. However, Jayapura district in implementing 
the policy of empowering the indigenous people of Papua is 
better to put the Papuan people in strategic positions echelon 2 
and echelon 3 are more dominant. 
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Abstract- Today, in this time where smart phones eco-system is 
well funded and thriving over PC or laptop eco-system. This is 
why majority of smart phone users tries to buy phone with 
maximum internal storage to store maximum possible data. 
Smart phones provide varying but limited size of internal 
storages on phones. To store data beyond the limit of internal 
storage, either you have to buy an SD card or by deleting old 
files to make room for new ones or upload the data on cloud 
storage with fear of loss of data.  
 
There lies the prospect for an intuitive mode of memory sharing 
between two smart phones either in range or over a distance, 
connected through the internet. With this concept, we can solve 
the problem of extra large volumes of standalone storage space 
on a single device. 
 
Index Terms- Internal Storage, Encryption, IOT, Cloud Server 

I. INTRODUCTION 
eing low on the internal storage on the phone causes so 
much of trouble. This lack of internal storage restricts your 

phone from installing application updates and in addition to store 
additional gigabytes of user data. 
 
One of the solutions provided to this problem is expanded 
memory on phone through the addition of an external memory 
card. Though, this solution was considered as Kludge but 
somehow proven as a quick solution and effective to some 
extent. This concept of expanded memory worked till times when 
phone has support of this SD card. But today, Google has its 
phone in the market with no such support. The psychology 
behind not giving this support on phones is not limiting the 
internal storage but enhances the use of cloud services for 
backing-up and share the data. Cloud storage is not a mere tool to 
share data and forth from a device to the web but it could be an 
automated service having a check on what is shared when. Some 
of the examples of data storage over the cloud and Dropbox, 
Google Drive, Microsoft OneDrive, the files folders or other data 
which are shared with these virtual storage devices can 
automatically sync to each other’s computer.  
 
But we do aware about its conundrums which make the cloud 
data vulnerable to security breach: 
 

a. Xml signature attacks using different types of signature 
wrapping. 

b. Cross site scripting attacks where attackers can insert a 
piece of code into web applications, an example of this 
has already been seen with AMAZON being on the 
receiving end of the attack. 

c. Denial of the service attack where malicious code is 
injected into the browser. 

There are also many security issues from denial-of-service, law 
enforcement requests, and data stealing to flooding attack 
problems. In addition to this, surveys say that they lacked 
confidence in cloud provider’s ability to properly handle data loss 
incidents. 
There still needs a solution to keep your data safe in cases when 
users have no enough storage at their smart phones by using 
unused storage facility of other trusted smart device users. If the 
user is willing to share his/her storage space with friends and 
families and which will still be automated way and ensure the 
safe transfer and retrieval of user data. 

II. PROPOSED SOLUTION 
The adequacy of information lies in the ways a problem is further 
categorized into. Suppose the problem of memory sharing 
becomes an obvious approach in the near future calculated over 
the probability of sharing becoming almost required by the 
common devices.  
 
One obvious approach would be over the fast catching internet of 
things scenario (IOT), scenario where everything is connected to 
each other via a virtually wired connection. We can explain that 
with a beautifully flowing drawing, FIGURE 1. 
 
 
 
 
 

FIGURE 1: Memory Sharing – Data Exchange from 
Smart Phone B to Smart Phone A 

B 
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As it can be seen from the figure 1, a one to one scenario is being 
reflected where two devices are communicating over the cloud 
server which mitigates for proximity communication over 
connectivity solutions such as Wi-Fi, bluetooth, or NFC etc. here 
the cloud serves the medium within these connected nodes such 
as smart phone devices. 
 
For data transfer and retrieval, there is an application or user 
interface module which ensures the data transfer in an unused 
memory of a secondary device. This module might have some 
designated contacts which can have their credentials checked for 
drag and drop request generation and quick transfer of data. Once 
the user of a device which needs to transfer some amount of data 
to a third party (a family or a friend or a designated contact) 
drags that particular contact into the data retrieval and transfer 
app and the activity gets marked for data transfer process. This 
drag and drop action generate an upload request by enabling an 
upload feature on a user interface module and initiate uploading 
of selected items on the cloud storage. 
 
In this internet savvy generation, this approach of data transfer 
need to be made secure as well using the encryption mechanism 
or authentication using password or keys, in order to protect your 
data from being modified or fabricated. Data encryption provides 
high security to prevent access to file contents and ensure clients 
privacy against the NSA.  
 
For secure transmission and encryption of data, this approach 
uses most powerful spying tool of NSA i.e. encryption keys of 
mobile SIM card for encryption. These keys are also present on 
the mobile network; are kept carefully protected in the core 
network. These keys are used to authenticate subscribers on 
mobile telephony devices. There are also several other ways for 
encrypting data in transmit for example 256 AES encryption or 
IPSec VPN or group encryption solution. 
 
Ensure that data must be encrypted or before it is sent to cloud 
server storage. The encryption of data is done at user’s side. The 
key used for encryption algorithm is generated in the user 
environment. Once upload is complete, cloud server notify the 
selected contact to download the data. On acceptance of the 
request, data starts downloading on the device of selected 
contact.  

   

As it can be seen from figure 2, SIM key is used by applications 
on smart phones to encrypt or decrypt the data for secure data 
exchange over cloud storage. The application on device requests 
the SIM application for ciphering key generated using ciphering 
algorithm to encrypt or decrypt the data. The computation of 
ciphering key takes place internally within the SIM. To make 
system more resistant to eavesdropping, GSM provides an 
additional level of security by having a way to change ciphering 
key at regular intervals. 
 
After successful data transfer of encrypted data, issuer of the 
request can ask secondary device for getting its data back in 
device i.e. request of data retrieval as and when required. This 
data retrieval happens the same way data upload takes place. 
Secondary device upload the data back to the cloud server and 
issuer of the request downloads it from server as long as data 
upload on server finishes and decrypts it the same way as it was 
encrypted using ciphering key. 
 
In general, each smart device has a set of designated contacts in 
their respective data retrieval or transfer app, each of the devices 
can request any of the designated contacts to store their data in 
their unused storages.  

III.  CONCLUSION 
Internal memory sharing between smart phones offers secure and 
efficient system to upload or retrieve data to or from other trusted 
smart phone devices without any loss of data. It provides users a 
cost effective way of expanding their internalstorages with use of 
unused memory of other phone devices to store their unlimited 
data. This proposed technique provides confidentiality to the 
user’s data by using encryption technique which prevents user 
data from being modified or fabricated. Additionally, this 
technique protects your data from being lost by storing it to smart 
phones of trusted contact.  
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Abstract- The present study aims at the investigation of strategies 
adopted by parents to impart sex education to their adolescents 
between the age group of 11-13 years. The sample was collected 
from 50 parents, 11 fathers and 39 mothers who participated in 
the study. Sex education program is also recommended by the 
UNICEF, and with the rising number of child sexual abuse in our 
country, it is necessary to understand if parents are well equipped 
with the necessary knowledge on the subject and attitude towards 
sex education. This brings an alarming response from the parents 
as well as the government where there is a blame game as to who 
is responsible for a situation like this. This study will also help 
the researcher to understand the best strategies already being 
used by some parents, and enable other parents to use the same. 
 
Index Terms- Parents, Strategies, Sex –education, Adolescents 
 

I. INTRODUCTION 
istorical Perspectives and Sexuality Education 
England from the 19th century, there were many sex 

education publications, whose objective was to guide parents to 
educate their children. However, in school, there was very little 
formal sex education. If classes did take place it was in context 
of   ‘hygiene’.Then after the Second World War when the focus 
shifted more to the prevention of STD’s and HIV/AIDS, became 
a major health concern in the UK at just the time that sex 
education became political concern. Some events, including the 
controversy of the 1985 Gillick case, which focused on whether 
parents should have the right to know if their children are being 
given contraceptives who are below the age of 16 years, and the 
growing strength of the lesbian and gay movement, led to a 
polarization of views on sex education, among politicians at local 
and national level. (Reiss, 2005) .It was likely that boys, 
especially if educated in a public school (i.e. fee-paying) which is 
staying in the school premises, may still have sometimes 
received warnings about the dangers believed to follow from 
masturbation .The 1980s continued to see an increase in the 
concerns for sex education. The aim was typically for students to 
realize the existence and extent to which gender inequality 
prevails. At the same time, sex education programmes 
increasingly began to have such aims as acquiring skills for 
decision-making, communication, personal relation management, 
parenting style and coping mechanism. 
      However, in India the situation of sex education varies from 
the perspectives of the Western countries on many lines. Sex 
education in India emerged, as explained by Nandini Manjrekar. 
(Manjrekar, 2015) The report formulated by NIRANTAR on 

Sexuality Education for Young People. The sudden concern for 
control of population emerged in the year 1950 with the launch 
of the family planning programme, since over-population was 
considered as economically un reasonable. With the awareness 
that there was a large population of young people, between the 
ages of 18 and 25 years and that a large section of the population 
that is vulnerable to HIV/AIDS, the focus of education policies 
shifted to AIDS prevention for adolescent group. Around the 
year 2002, the National Population Education Programme had a 
special focus on Adolescent Sexual and Reproductive Health 
(ARSH). In the year 2006 the controversial Adolescent 
Education Programme (AEP) in collaboration with the National 
AIDS Control Organization (NACO) and UNICEF was 
launched. 
 
Need of Sex education in India 
      The need of the study aims at understanding various 
strategies employed by the parents in imparting basic sex 
education to adolescents. 
       “Sex Education is a lifelong process of acquiring 
information and forming attitudes, beliefs and values.It 
encompasses sexual development, sexual and reproductive 
health, interpersonal relationships, affection, intimacy, body 
image and gender. (States, 2000) 
      Sex education for school going adolescents occurs in the way 
we talk about body parts and its functions. Children need to be 
taught how to care, protect and respect their bodies.  Children 
often develop questions like “where do i come from?”  They 
have these questions by the time they have reached school. By 
grade three they would have keen interest and will have 
formulated some kind of theory. It is the role of the parent to 
educate the child n sexual health education.  Parents are 
responsible for providing sex education to their children at an 
early age; however with reference to the Indian context parent 
find it difficult in communicating with their children on these 
sensitive issues. They do not know what is appropriate and 
inappropriate in this context. (KEARNEY, 2008) 
      The current situation explains that though parents are open to 
discussing the basic concept of sex education under various 
headings such as hygiene, safety and gender roles but are facing 
a challenge in obtaining the required guideline on “what” has to 
be taught to the child which is an age appropriate content.  
 
Target Group 
      In India, since the children between the age of11-13 years are 
at the phase of adolescence. Adolescence is a period of life 
characterized by good health in which vulnerability to infectious 
childhood diseases is greatly reduced. However, it is during 

H 
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adolescence that behavior patterns are formed, which largely 
impacts a person’s adult health and longevity. As young people 
enter puberty, new health concerns arises which are related to 
their sexual and reproductive maturation, and the behaviors that 
follow. Responsible, mutually being respectful and caring 
behavior in adolescence promotes and enhances healthy 
relationships, and help to promote family formation and 
parenthood. Adolescents experience a great deal of anxiety due 
to the curiosity in their mind about their sexual development and 
other related misconceptions. Sex education will help students to 
develop positive perspective and attitude towards sex education. 
Adolescents have a lot of confusions and apprehensions related 
to sex education, when these queries can be answered with the 
help of scientific explanations. Adolescence does have myths 
about their organic development systems, bodily changes, 
hormonal effects and certain psychological impacts when they 
become anxious, stressful and pressurized. 
 

II. METHODOLOGY  
      This study was conducted in Kolkata, among the parents of 
adolescents between the age group of 11-13 years. The study 
concentrated at understanding the various strategies adopted by 
the parents (both father and mother) in imparting sex education 
to their adolescents, also the limitations faced by the parents in 
addressing the topic to the adolescent 
 
Selection of the Respondents 
      The research design used to conduct this study is the 
Descriptive Research Design which is used to describe 
characteristics of a population or phenomenon being studied.  
      According to Burns and Grove (Grove), Descriptive research 
“is designed to provide a picture of a situation as it naturally 
happens”. It may be used to justify current practice and make 
judgment and also to develop theories. For the purpose of this 
study Descriptive research design was used to explicitly 
understand and explain the measures adopted by parents to 
impart sex- education to their adolescents. 
      Sample in this study were parents from Kolkata, whose 
children were studying in Loreto Day school for girls and Birla 
High school for boys. The average age of the parents was 40 for 
the Mothers and 45years for the Fathers. The parents had their 
adolescent between the age group of 11-13 years. The sample 
was selected on the basis of the age group of the adolescents. 
Sample size was 50, 11 Male and 39 females. 22 had a Post 
graduate Degree, 26 with an Undergraduate degree and 2 of them 
with secondary education. 
 
Sources of Data 
      The data collected for the present study is from primary 
source essentially with the help of a semi-structured self 
constructed interview schedule, consisting of open ended and 
closed ended questions which were collected from parents of 
adolescents between the age group of 11-13 years across two 
schools in Kolkata. This is qualitative study as well as a 
quantitative study, which helped enhance the quality of my 
research. The methodology helped me get a clear perspective on 
my topic.  
 

Tools of Data Collection 
      Data for the study was collected with help of self constructed 
semi structured interview consisting of open ended questions and 
closed ended question which thereby was distributed among the 
chosen sample. In order to measure the attitude of parents 
towards sex- education, a standard tool was used. 
 
Methods of Data Analysis 
      Data collected from the field was analyzed using Microsoft 
Excel where the frequency of the number of people answering 
each question was evaluated as well as cross tabulation charts 
were made where data was broken down into subsets for 
comparison, along with which, the average number of responses 
for each question was examined. Bar graphs were constructed as 
well as some of the responses were quoted in the analysis of the 
data. 
 

III.  RESULTS AND FINDINGS 
      The conclusion that which can drawn from the analysis and 
interpretation is that firstly parents show a positive attitude.. 
Coming to the major conclusion of the study with regards to the 
strategies adopted by parents towards imparting sex education to 
their adolescents, show that majority of the parents prefer using 
verbal medium of communication to their adolescent as 
compared to visual mediums, parents find it more approachable 
and less invasive. When we talk of verbal means of 
communication it includes a one on one discussion with the 
adolescent on the various aspects of sex education, which 
includes their physical and emotional development and changes. 
It includes aspects of hygiene and safety from any sort of 
physical or sexual abuse, the ability of the child to distinguish 
between the “good and bad touch” and identify member whom 
they can trust and share if they are being harassed in any form. 
Parents included both visual as well as verbal means to impart 
sex education, by visual medium it includes showing them 
videos, or pictures to help reach out to the child in a less invasive 
way. Parents also used both visual and verbal means and with the 
help of certain Television series, introduced or made way for 
conversations with their adolescent about the topic.It was 
observed that parents found it difficult to put together the right 
content in sex education for their children as discussed earlier, 
for every parent the understanding of sex education differs. For 
some parents safety of the adolescent in terms of protecting 
themselves from being sexually harassed or abused as well as 
such as bodily growth and developmental changes. Some parents 
included hygiene as a part of sex education, especially parents 
with female adolescents, who have attained their puberty and 
started their menstrual cycle. Some parents also include aspects 
such as being socially aware of their vulnerability and take 
caution at every step. Here there is an urgent need for a frame 
work for parents guiding them on what exactly should be 
imparted to their adolescent that is age appropriate and the 
information shared with them should not be burdening since 
majority on them. 
      Mothers were found to be the major educators to their 
adolescents, though the fathers seem to be equally involved in 
the growth of the child, however since most of the fathers are 
employed they do not get the time to interact with their 
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adolescents. Gender of the parent did not play a role in hindering 
the process sex education, as fathers and others both equally 
share the responsibility of their child growth.  
      There was another interesting observation that parents prefer 
to talk to their adolescents on a one to one basis rather than in the 
presence of other family members as they feel a sense of 
discomfort and awkwardness while addressing the issue. This 
result reveals that though we have reached a state of 
modernization, where parents are open to new ideas and liberal 
discussions with their children, however somewhere down the 
line due to certain factors they still seem to be pulling themselves 
back.  A subject as sensitive and important as sex education must 
be confronted in the open, where there should be no space for 
discomfort. 
 

IV.  CONCLUSION 
      To draw a conclusion from the study, though parents have 
come out of the stereo type and have began to approach their 
adolescent with sex education, be it in any context, but there is an 
urgent requirement of a guideline for parents to refer to, and 
understand the important aspect to be catered to while imparting 
sex education. Parents should engage in the day to day activity of 
the child to build a rapport at the growing age of the child so that 
when they have attained their puberty and are ready to be 
addressed, the parents should be comfortable in talking to them. 
As observed in the study parents seem to have an uncomfortable 
approach as compared to the child. Parents are the ones who feel 
awkwardness, however parent need to understand the urgency, in 
educating the adolescent on important aspects to help them be 
more secure and tap the right resources for information. 
 
Implications 
      One of the major implications of the study is to further the 
process of research in field of adolescents education where a 
parent friendly guideline can be formulated to help parents in 
their process of educating their children. The curriculum so 
designed based on research will be based on the parent’s 
preferences. The study will also help to identify the existing 
subjects at different classes, which will help in effective 
integration of the aspects of sex education. Also, there is high 

need of including sex education at schools and should be 
imparted through classroom based activities. 
 
      Suggestions 
As observed in the study it is necessary for the school and 
teachers to partner with parents and conduct workshops 
addressing the lack of parental knowledge on appropriate 
content. Parents should build a good understanding with children 
right from their childhood to avoid barriers in communication. 
The policy makers must emphasize on a conducive environment 
in schools for teachers to address the topic with confidence and 
with scientific explanations.  
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Abstract- Background: Tobacco surveillance among medical 
students offers an opportunity to assess the preparedness for 
tobacco control among future health care professionals in India.   
        Objective: To study the awareness and pattern of tobacco 
use among Undergraduate Medical Students of a private medical 
college in Mangalore, Karnataka.  
        Material and Methods: A Cross-sectional study was 
conducted among 102 medical students using a predesigned and 
pretested, semi-structured, self-administered anonymous 
questionnaire. Data was analyzed by using SPSS v 16.  
        Results: Despite of being aware about its harmful effects, 
nearly one fifth of the students had used tobacco.  Majority of 
them were aged between 19-21 years with the age of initiation 
being less than 18 years. Cigarette smoking was the most 
common form of abuse among these students. It was alarming to 
note that almost all students (98%) reported that they had not 
been trained in tobacco cessation as a part of their curriculum. 
Lack of training in tobacco cessation was also cited as the 
primary reason why the students did not feel confident to impart 
psycho-education to patients regarding tobacco use or help them 
quit the habit. 
        Conclusion: The study reflects an alarming situation with 
tobacco use among medical students being an issue of grave 
concern. This destructive behavior not only causes personal 
harm, but also reduces future health professionals’ ability to 
motivate or counsel the patients effectively. The lacunae in 
imparting education about tobacco use, as well as inculcating life 
skills for coping with stress, need urgent attention. 
 
Key Words: Tobacco, Smoking, Undergraduates, Medical 
Students 

I. INTRODUCTION 
obacco use and health are intimately related and thus, 
smoking among future health care personnel such as medical 

students is an important issue [1]. Tobacco usage is habit forming 
and potentially addictive. Tobacco use has been associated with 
several diseases, morbidity and mortality. World-over, tobacco-
related diseases kill over 5 million people annually. In 
developing countries, the situation is even worse. This habit is 
typically initiated during early youth. This age group requires 
constant monitoring. Timely appropriate action targeting the 
youth is needed to curtail usage of tobacco. 
      As emphasized in the preamble of the World Health 
Organization (WHO) Framework Convention on Tobacco 
Control: “one of the groups in the best position for controlling 

tobacco use is health care professionals”. Health care 
professionals have an important role to play in the fight against 
tobacco. As individuals, they can help educate the population. As 
community members, they can support anti-smoking policies. At 
a national level, they can influence countrywide and global 
tobacco control efforts. Physicians occupy a key position for 
leading smoking cessation programs in the community. Patients 
expect information, help & guidance from their primary care 
physicians on a number of health-related matters. Physicians also 
play an important role in helping patients to quit smoking. As 
future physicians who will witness the continued burden of 
smoking-related diseases among their patients, medical students 
represent a primary target for tobacco-prevention programmes. 
However, it has been reported that medical students are more 
likely to have tobacco related disorders than non-medical 
students [2].  
      Teaching about the adverse effects of tobacco use and 
diseases related to it is an essential part of the curriculum for 
undergraduate medical students. Doctors occupy a key position 
in this regard; as they are uniquely placed to lead smoking 
cessation programs in the community. Alas, if the future 
physicians are themselves entangled in the web of abuse and 
dependence, then the plight of the smoking cessation programs 
can well be imagined [3]. The Global Youth Tobacco Survey 
(GYTS) estimated that over 4 million young people aged less 
than 15 years regularly used tobacco [4]. Among the youth, 
students are vulnerable to substance use, as a faulty coping 
mechanism for dealing with increasing stress of academics, 
uncertain career paths or peer pressure. The prevalence of 
tobacco smoking has gone up world over, even among Indian 
medical students. There happens to be a deficit in knowledge 
about smoking-related diseases, tobacco cessation techniques and 
preventive measures. Moreover, medical students who 
themselves use tobacco are less likely to counsel patients against 
tobacco use [5]. 
      For planning of curricula & preparing medical students for 
tobacco control programmes, the first step is to understand their 
awareness about tobacco related disorders, their existing pattern 
of tobacco use and their attitude towards tobacco use as well as 
prevention programmes. 
      Therefore, this study was undertaken with the objective to 
assess the knowledge, attitude and practice related to tobacco use 
among undergraduate medical students of a private medical 
college in Mangalore, Karnataka.  
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II. MATERIAL AND METHODS 
      A cross-sectional study was conducted among undergraduate 
medical students of a private medical college in Mangalore, 
Karnataka. Ethical approval was obtained from the Institutional 
Ethics Committee. Students were briefed about the purpose of 
the study. Participation in the study was voluntary and written 
informed consent was taken from the participating students. A 
total of 110 medical students participated in the study, out of 
which 8 were excluded due to incomplete responses. Thus, a total 
of 102 completed questionnaires were used for analysis. 
Confidentiality was assured to the participating students in order 
to elicit candid and honest responses from them regarding 
tobacco use. A predesigned, pretested, semi-structured, self-
administered questionnaire was used to collect data.  
      Socio-demographic data including age, sex and academic 
year was gathered. Knowledge, attitude and practice of tobacco 
use were assessed with special focus on pattern of tobacco use, 
awareness about harmful effects of tobacco, thoughts about 
quitting, support on tobacco ban and exposure to training about 
tobacco cessation. The data collected was coded, tabulated and 
analyzed using Microsoft excel and SPSS v 16.  
 

III. RESULTS 
      A brief overview of the results has been summarized in Table 
1. Out of the 102 participants included in the study, 18.60% had 
smoked in their lifetime while the rest had not used tobacco till 
date. A large chunk of tobacco users (42.10%) had been less than 
18 years of age at the time of initiation of this habit. Over half of 
the users (57.90%) had initiated smoking after joining the MBBS 
professional course. More than three-fourth students (77.27%) 
were using tobacco daily and cigarette smoking was the most 
common form (79.55%) of tobacco use. When asked about the 
reason for tobacco use, the most popular causes cited were to 
relieve stress (45.45%) and for recreational use (38.63%).  
      The main source of money used by the students for 
purchasing tobacco products was the pocket money (88.64%) 
received from their parents. However, more than half of the 
students who used tobacco (56.20%) believed that they were not 
addicted to smoking and were willing to quit this habit. However, 
nearly half (46.70%) of the students who were using tobacco had 
made an attempt to quit, but could only cut down on the quantity 
used by them. About 58.30% of them wished to quit over the 
next 6 months. Over one-fourth of the students (27.50%) wished 
for a smoke free campus.  
      Majority of the students were well aware about the harmful 
effects of tobacco use (90.76%) and felt the need for doctors to 
enquire about tobacco use during assessment of their patients. 
Majority of the students (86.30%) felt that doctors need to advise 
their patients on smoking cessation and that it would help 
patients quit smoking faster. It was alarming to note that almost 
all students (98%) reported that they had not been trained in 
tobacco cessation as a part of their curriculum. Lack of training 
in tobacco cessation was also cited as the primary reason why the 
students did not feel confident to impart psycho-education to 
patients regarding tobacco use or help them quit the habit.  
 

IV. DISCUSSION 
      Most of the medical students who participated in the present 
study were well aware about the adverse effects of tobacco use 
and diseases related to it. Majority of the students realized the 
importance of asking about tobacco use while examining a 
patient and strongly felt that doctors should actively advise 
patients against smoking. 
      Despite of high awareness about smoking related adverse 
effects, the prevalence of tobacco use among the undergraduate 
population in the present study was found to be 14.5%. This is 
lower than the prevalence rate reported in other similar studies 
from China (37.7%) [6], and comparable to that reported from 
Iran (14.4%) and Saudi Arabia (13%) [7,8]. Another similar study 
conducted among male medical students in South India had 
shown the prevalence of smoking to be 22.4% [9].  
      In the present study, majority of students had initiated 
smoking between the ages of 18 and 19 years (57.90%). This is 
consistent with findings from other similar studies which have 
also reported age of onset of smoking in majority of medical 
students to be below 20 years of age[7,9]. 
      Previous studies have indicated that when people start 
smoking at a younger age, they are more likely to be addicted to 
nicotine and more likely to die from tobacco-related diseases. For 
example, the likelihood of dying from cancer caused by cigarette 
smoking is 3 times higher for a person who starts smoking at the 
age of 15 as compared to someone who starts in their mid-20s 
[10]. Therefore, an early onset of smoking further heightens the 
risks associated with it.  
      The late adolescent age group appears to be the most 
vulnerable time period for initiation of smoking among medical 
students. This period also coincides with transition from school 
years to medical college, with changing life roles and mounting 
academic pressure. Adaptation into a new social environment 
and peer pressure may also act as coercive forces for the 
initiation of smoking in this age group. Therefore, medical 
student population falling into this age bracket needs special 
attention for prevention of tobacco use to nip the habit in the bud. 
      Stress was the most common cause attributed for taking up 
the habit of tobacco use in the present study (45.4%), followed 
by recreation (38.63%). The influence of the peer groups was 
also an important factor for determining smoking related 
behavior of students. However, its interplay with other factors 
such as stress, which is more likely to occur in medical colleges, 
should not be ignored by curriculum designers.  
      In the present study, over one fourth students had smoked 
more than 100 cigarettes in their lifetime. Among the smokers, 
nearly 75% wanted to quit smoking, but only 18.8% had made an 
attempt to quit the habit.  Nearly half the medical students who 
had tried to cut down had been unable to do so. Over one fourth 
of the students supported a ban on tobacco advertisement and a 
felt the need for a tobacco free campus, which is comparable to 
other previous similar studies [11,12]. 
      Education remains the key in smoking cessation for both 
medical students and the general public alike. In the present 
study, nearly half of the students reported that they had not 
received enough education about tobacco use in the current 
curriculum, and over three fourth of the students had not been 
exposed to any classes or training sessions on smoking cessation. 
It has previously been noted that educating both physicians and 
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medical students about the importance of smoking as a cause of 
diseases represents the first step in getting them involved in 
smoking cessation. While medical colleges should clearly be 
provided with educational programs in this regard, it has been 
highlighted that not enough medical colleges in reality teach 
specific courses on tobacco control [13,14,15].  
      There appears to be a need for providing adequate education 
to medical students about tobacco use as a part of the curriculum 
as well as through training programs and workshops. In addition 
to this, special attention is also needed to impart life skills and 
inculcate healthy coping mechanisms in the medical students to 
deal with academic and social pressures. A failure in doing so 
may allow an entrenched smoking culture to prevail among the 
student population and thus jeopardize their future role as 
physicians responsible for tobacco control programs. 
 

V. CONCLUSION 
      The study reflects an alarming situation with tobacco use 
among medical students being an issue of grave concern. Anti-
tobacco and tobacco cessation measures need to be adopted by 
health professionals, who also hold the position of role models 
for the society. This injurious behaviour not only causes personal 
harm but also reduces future health professionals’ ability to 
motivate or counsel their patients effectively. The lacunae in 
imparting education about tobacco use, as well as inculcating life 
skills for coping with stress, need urgent attention so as to shape 
the future doctors in the right direction.  
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Table 1  Count Column N % 
HOW MANY 
CIGARETTES CAN A 
PERSON SMOKE 
WITHOUT HARM TO 
ONES HEALTH 

0 38 37.30% 
1 15 14.70% 
2 24 23.50% 
3 5 4.90% 
4 1 1.00% 
5 8 7.80% 
10 6 5.90% 
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16 1 1.00% 
20 2 2.00% 
25 2 2.00% 

SHOULD A DOCTOR 
ROUTINELY ASK 
ABOUT 
SMOKING/CHEWING 
HABIT 

YES 94 92.20% 
YES ONLY IF THEY ARE SICK WITH ILLNESS 8 7.80% 
NO 0 0.00% 

IS IT THE DOCTORS 
DUTY TO ADVISE 
PATIENTS NOT TO 
SMOKE OR CHEW 
TOBACCO 

YES IT IS THE DOCTORS ROLE TO ADVICE 88 86.30% 
YES ONLY IF PATIENT REQUESTS HELP 8 7.80% 
YES ONLY IF THEY ARE SICK WITH ILLNESS 
RELATED TO TOBACCO 

6 5.90% 

NO IT IS NOT A DOCTORS ROLE TO ADVICE 0 0.00% 
DOES HEALTH 
PROFESSIONAL’S 
INTERVENTION 
HELP PATIENT QUIT 
HABIT 

YES 80 78.40% 
NO 22 21.60% 

WERE YOU 
EDUCATED IN YOUR 
CURRICULUM 
ABOUT ILL 
EFFECTS OF 
TOBACCO 

YES 45 44.10% 
NO 47 46.10% 
NO BECAUSE I JUST STARTED MEDICAL COLLEGE 10 9.80% 

HAVE YOU 
RECEIVED ANY 
CLASSES OR 
SESSIONS HELPING 
PEOPLE QUIT 
TOBACCO 

YES 8 7.80% 
NO 79 77.50% 
NO BECAUSE I JUST STARTED MEDICAL COLLEGE 15 14.70% 

 1 70 68.60% 
2 30 29.40% 
3 1 1.00% 
4 1 1.00% 

HAVE YOU SMOKED 
CIGARETTE IN 
YOUR LIFE TIME 

YES 19 18.60% 
NO 83 81.40% 

HOW MANY 
CIGARETTES HAVE 
YOU SMOKED IN 
YOUR LIFE TIME 

<5 5 26.30% 
<25 3 15.80% 
26-100 6 31.60% 
>100 5 26.30% 

CURRENT SMOKER YES 10 52.60% 
NO 9 47.40% 

DID YOU SMOKE 
PRIOR TO COLLEGE 

YES 8 42.10% 
NO 11 57.90% 

DID YOU START 
SMOKING IN 
COLLEGE 

YES 10 52.60% 
NO 9 47.40% 

DID YOUR SMOKING 
INCREASE WHEN 
YOU JOINED 
COLLEGE 

YES 12 63.20% 
NO 7 36.80% 

DID YOU SMOKE IN YES 15 78.90% 
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THE PAST 30 DAYS NO 4 21.10% 
HOW MANY DAYS 
DID YOU SMOKE 1 
OR MORE 
CIGARETTES 

1-2 DAYS 5 31.20% 
3-5 DAYS 4 25.00% 
6-9 DAYS 4 25.00% 
10-19 DAYS 0 0.00% 
20-29 DAYS 3 18.80% 
ALL 30 DAYS 0 0.00% 

HOW MANY 
CIGARETTES / DAY 

1 /DAY 4 25.00% 
2-3/DAY 7 43.80% 
4-6/DAY 3 18.80% 
7-10/DAY 1 6.20% 
11-20/DAY 0 0.00% 
> 20/DAY 1 6.20% 

HOW MUCH 
CRAVING DO YOU 
FEEL IF YOU DONT 
SMOKE FOR ONE 
DAY 

NONE 5 31.20% 
MILD 9 56.20% 
MODERATE 2 12.50% 
SEVERE 0 0.00% 

HAVE YOU EVER 
FELT YOU ARE 
ADDICTED TO 
SMOKING 

YES 7 43.80% 
NO 9 56.20% 

DO YOU WANT TO 
STOP SMOKING 
NOW 

YES 12 75.00% 
NO 2 12.50% 
NOT SURE 2 12.50% 

WHEN WAS YOUR 
MOST RECENT QUIT 
ATTEMPT 

I HAVE NEVER TRIED TO QUIT 7 43.80% 
I AM TRYING TO QUIT NOW 3 18.80% 
WITHIN THE LAST MONTH 2 12.50% 
WITHIN LAST 6 MONTHS 1 6.20% 
WITHIN THE LAST YEAR 1 6.20% 
> YEAR 2 12.50% 

IF YOU TRIED HOW 
SUCCESSFUL WAS 
IT 

I QUIT COMPLETELY 2 13.30% 
I COULD REDUCE BY <15% 3 20.00% 
I COULD REDUCE BY 50% OR MORE 3 20.00% 
I COULD NOT QUIT OR CUT DOWN 7 46.70% 

IF YOU DONT HAVE 
INTEREST IN 
QUITTING NOW, 
WHEN DO YOU 
PLAN TO QUIT 

IN 6 MONTH 7 58.30% 
IN 1 YEAR 1 8.30% 
AFTER 2 YEARS 0 0.00% 
SOME TIME IN FUTURE 4 33.30% 

IN YOUR OPINION 
WILL YOU TAKE UP 
SMOKING 

I ALREADY SMOKED BEFORE COLLEGE STARTED 6 5.90% 
I WILL NEVER THINK OF SMOKING 83 81.40% 
THERE IS SMALL CHANCE I WILL TAKE UP 
SMOKING IN COLLEGE 

6 5.90% 

THERE IS HIGH CHANCE I WILL TAKE UP SMOKING 7 6.90% 
WHAT IS YOUR 
OPINION ON 
HAVING A SMOKE 
FREE COLLEGE 

STRONGLY AGAINST 3 2.90% 
AGAINST 5 4.90% 
NO OPINION 10 9.80% 
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 CAMPUS SUPPORT 28 27.50% 
STRONGLY SUPPORT 56 54.90% 

WHAT IS YOUR 
OPINION OF 
MEDICAL 
STUDENTS AND 
DOCTORS WHO 
SMOKE 

ITS OK 35 34.30% 
SHOULD NOT SMOKE 34 33.30% 
NO OPINION 21 20.60% 
BLANK 12 11.80% 

DO YOU TAKE 
HISTORY OF 
TOBACCO USE 
ROUTINELY 

YES 78 76.50% 
NO 4 3.90% 
I AM NOT SEEING PATIENTS NOW 20 19.60% 

ARE YOU ADVISING 
PATIENTS AGAINST 
TOBACCO USE 

YES 36 35.30% 
NO 43 42.20% 
I AM NOT SEEING PATIENTS NOW 23 22.50% 

TOBACCO 
SESSATION 
TRAINING FROM 
MEDICAL COLLEGE 

YES 2 2.00% 
NO 100 98.10% 

WAS THE 
EDUCATION 
ENOUGH TO HELP 
YOU COUNSEL 
PATIENTS 

YES 3 10.70% 
NO 25 89.30% 

ARE YOU 
CONFIDENT TO 
GIVE EDUCATION 
TO PATIENTS AND 
HELP THEM QUIT 

YES CONFIDENT 33 32.40% 
NOT CONFIDENT 10 9.80% 
I HAVE NOT ACQUIRED TOBACCO SESSATION 
SKILLS 

59 57.80% 
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Mind Mapping to Gantt Charts 
Devina Rastogi 

Syscom Corporation Ltd 
 

 
Abstract- In this paper starting with a brief introduction of Mind Mapping and Gantt Charts, it describes preparing Gantt 
Charts by using a day to day example. Also at last it introduces some automated tools available to prepare Mind Mapping and 
Gantt Charts. 
 
Index Terms- Gantt chart, Mind Mapping  
 

1 Introduction 
Mind Mapping, as the name suggests, is a graphical way of representing ideas, concepts of thoughts of an individual. In 
simple terms it is pictorial way of representing what is on someone’s mind. Mind mapping structure is the optimum layout 
for visualizing the scope of your projects and creating a Work Breakdown Structure. Not only we can clearly see and 
communicate the full scope of our project, but we will also discover links, gaps and insights that a linear list of tasks just 
can’t provide. 
 
Mind mapping enables every individual to fully understand the project, contribute to planning, follow the project timeline 
and clearly visualize all tasks in an organized manner 
 
A Gantt chart, on the other hand, is a way of realizing mind mapping for project management purposes. It basically shows 
activities displayed against time with reference to project management. On the left of the chart is a list of the activities and 
along the top is a suitable time scale. Each activity is represented by a bar; the position and length of the bar reflects the start 
date, duration and end date of the activity. 
 

 
Figure 1: Gantt chart 

 
Now that we have made ourselves familiar with the basic terms, let’s move to the core of this topic i.e. how to effectively 
map our thoughts and concepts to Gantt charts, so as to use it efficiently in project management purposes. 
 
 

2. MindMapping: A simple demonstration 
 

As plain text: "Our main revenue comes from machinery sales and service (although the training area is weak), with the 
North American market being the strongest, while the raw materials supplies division is under-performing against 
expectations." 
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Figure 2: Fragment of a mind map 

 
 

2 Gantt Charts and its Pre-Requisites 
 
A Gantt chart pictorially describes various tasks in relation to each other with a defined timeline view. The first thing we will 
need before setting up a Gantt chart is a detailed project plan. 
 
Mind mapping encourages creative thinking, will help us to develop a work breakdown structure and ensure that nothing is 
omitted from the overall project plan. The WBS of the project helps to dissect a project into smaller tasks and their 
dependency on each other, which are the building units of the Gantt Charts. 
 

• For each task a start, ending date is to be determined along with its relative impact on future tasks. 
• Set up global resources list and assign resources to tasks. 
• Set constraints on the tasks as necessary. 
• Make final adjustments to the project plan.  

 
Leads and Lags: On the basis of experience, we are able to predict certain time deviations or potential pitfalls that might 
occur during course of projects.  Monitoring and catering the same on GANTT charts can help us to detect potential problems 
or scheduling conflicts or deviations and make any corrections if required. 
 
In MSExcel, A simple Gantt chart can be created, putting forth the relative view of the various tasks that are done to 
accomplish one primary goal. 
 
 

 
 

Figure 3: Gantt chart using MS Excel 
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Mind Mapping Concepts Applied to Create Gantt Charts: 
 
Building up a picture of various inter-relating tasks in our mind that are to be done towards the success of a bigger task/ 
target and then representing them in the form of relative bar diagram to convey your viewpoint in more coherent and 
understandable way to the stakeholders. 
 
In reference to a corporate scenario, following process can be a way to achieve the same. Say a meeting is held, to discuss the 
process and schedule of a project, we have: 

1. Taking notes in a meeting. 
2. Taking minutes in a brainstorming session for a particular problem. 
3. Creating and interpreting schedules. 
4. Scoping a new project. 
5. Tracking, organizing and grouping “To Do” items. 
6. When the brainstorming session is intended to identify a solution to a problem, the end result is often a set of tasks, 

risks and issues along with probability of their occurrence. 
7. The first step would be interpreting realistic schedules of numerous task and representing them in a Gantt chart view 

against a quantitative timeline, say from 1’Jan’2016 to 15’Feb’2016. 
8. Various tasks can be scheduled similarly with independent or overlapping timelines. 
9. An in-house or an outsourced tool can be used to import various tasks individually and combine them a common 

Gant Chart. 
10. Alternatively, a mapped view of can be created centered around a common activity that can be interpreted via a tool 

to construct a relative view of the activities. 
11. Brainstorming, Creating and Interpreting Schedules 

 
Figure 4: Sample view of brainstorming 

 
12. The starting point is typically a blank mind map with the issue in the center. It may start with a couple of leading 

concepts that are obvious aspects of the problem being solved, or it might start by asking for a problem definition. 
As there are typically various stakeholders in the room, there are usually a range of viewpoints as to what the key 
issues might be.  
 

13. After the meeting, it is quite simple to spend a little time “polishing” the organization and then export the results into 
Microsoft Word to be sent out as minutes.  
 

14. Once every stakeholder or person in the meeting is in sync with regarding the chart created, schedules can be 
interpreted.  
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15. Creating and Interpreting Schedules 

 
Figure 5: Sample view of creating schedules 

 
16. Incorporating effort estimates and relative dependencies, voila. 

 

 
 

Figure 6: Sample view of incorporating with effort estimates and relative dependencies. 
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17. Often then, the end result of the brainstorming session is a mind map that includes a plan on how to address the 

problem and a schedule that covers the efforts involved.  
 
 

3 TOOLS Available 
 
Mind mapping structure is the optimum layout for visualizing the scope of your projects and creating a Work Breakdown 
Structure. 
 
There are many computer applications supporting the use of Gantt charts for employee scheduling. There are many dedicated 
Gantt chart software products (both paid and free) available on the internet. However, it is also possible to use common 
desktop programs (such as Microsoft Excel) to create simple Gantt charts. We can draw charts by hand or use specialist 
software, such as Gantto, Matchware, or Microsoft Project. Several Gantt templates have been created for Microsoft Excel, 
and you can also find free templates with a quick search online. 
 
Lastly, Effective planning is the key: While the tools may aid the process of developing Gantt Charts, it’s the accuracy and 
creativity in the analysis that is the key to use this mind mapping tool effectively. The more in depth and accurate concepts 
we have, the more optimized results we produce.  
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A Survey on Different Image Watermarking features and 
Evaluation Parameters 

Rajkumari Lalwani, Pushpa Singh, S. R. Yadav, Avinash Sharma, Deepak Patel 
 

Abstract- Digital information sharing is not a big task in this era, 
as the number of internet users are increasing day by day. This 
sharing of data is done only by providing secure network, but this 
is not possible due to some packet loss. For overcoming this 
problem different researcher work by using various approach. 
This paper focus on image watermarking different techniques 
and its feature combinations. Paper  focus on various attacks for 
the watermark and evaluation parameters for analyzing 
watermarked algorithm. 
 
Index Terms- Digital Watermarking, Image segmentation, LSB, 
Self Embedding. 
 

I. INTRODUCTION 
s the number of internet users are increasing day by day 
transferring of data get fast. Different software and 

hardware help in this work such as mobiles, camera, etc. This 
raise to one new problem of harming the proprietorship. So  
privacy of the individual get lo easily, where most of images get 
pirates very easily. In order to handle this problem it is required 
to provide watermark the image. As watermarking is broadly 
divide into two category first is visible and other is invisible in 
case of video data visible watermark is satisfactory such as 
shown in fig. 1 and 2 where fig.1 is for image watermarking 
while fig. 2 for video watermarking [1]. One of the live example 
of video watermarking is television where each channel has its 
own logo on right or left top of the frame. It is obtain from the 
figure that digital visible watermark is not fruitful in all kind of 
images, such as in paintings, scenery, etc. So other possibility of 
watermarking is invisible watermark where watermark 
information is present in data but it is not seen by naked eyes.  So 
work on this type of watermarking is done in this paper.  

 
Fig. 1 Example of visible watermark in digital page. 

 

 
 

Fig. 2 Example of visible watermark in video. 
 
       Most of watermark technique is divide into frequency based 
and other is spatial based both technique has its own advantage 
and disadvantages. Our work is based on LSB technique which is 
spatial techniqy=ue for invisible watermarking. Basic approach 
of the work is develop technique that not only identify the 
watermark but also regenerate watermark from the rest. 
 

II. FEATURES FOR WATERMARKING 
       As Image is collection or sequence of pixel and each pixel is 
treat as single value which is a kind of cell in a matrices. In order 
to identify an object in that image some features need to be 
maintained as different object have different feature to identify 
them which are explain as follows: 
       Color feature: Image is a matrix of light intensity values, 
these intensity values represent different kind of color. so to 
identify an object colure is an important feature, one important 
property of this feature is low computation cost .  
       Different Image files available in different color formats like 
images have different colure format ranging from RGB which 
stand for red, green, and blue. This is a three dimensional 
representation of a single image  in which two dimensional 
matrix represent single color and collection of those matrix tends 
to third dimension. In order to make intensity calculation for 
each pixel gray format is use, which is a two dimension values 
range from 0 to 255. In case of binary format which is a black 
and white color matrix whose values are only 0 or 1. With the 
help of this color feature face has been detected efficiently in [8].  
 
 

A 
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Fig. 3 Represent the HSV (Hue Saturation value) format of 
an image. 

 
       Edge Feature : As image is a collection of intensity values, 
and with the sudden chande in the values of an image one 
important feature arises as the Edge as shown in figure 4. This 
feature is use for different type of image object detection such as 
buiding on a scene, roads, etc [5]. There are many algorithm has 
been developed to effectively point out all the images of the 
image or frames which are Sobel, perwitt, canny, etc. out of these 
algorithms canny edge detection is one of the best algorithm to 
find all possible boundaries of an images. 
 

 
 

Fig. 4 Represent Edge feature of an image. 
 
       Texture Feature : Texture is a degree of intensity difference 
of a surface which enumerates properties such as regularity  and 
smoothness [1]. Compared to color space model, texture requires 

a processing step. The texture features on the basis of color are 
less sensitive to illumination changes as same as to edge features. 
       Corner Feature: In order to stabilize the video frames in case 
of moving camera it require the difference between the the two 
frames which are point out by the corner feature in the image or 
frame. So by finding the corner position of the two frames one 
can detect resize the window in original view.  This feature is 
also use to find the angles as well as the distance between the 
object of the two different frames. As they represent point in the 
image so it is use to track the target object. 
 

 
 

Fig 5 Represent the corner feature of an image with green 
point. 

 

III. WATERMARK ATTACKS 
       Different kind of attacks are done on the digital watermarked 
video, the main effect of these attack is that extraction of 
watermark is quit difficult or not possible by the algorithm if 
proper precaution is not taken in prior steps of watermark 
embedding. 
       Noise Attack: As watermarked video is send in the channel 
for communication then some kind of noise normally generate by 
which exact water is not extract from the received data [6]. 
Different kind of noise are: Salt&Pepper Noise, Gaussian Noise 
Attack, Speckle Noise Attack, etc. 
       Filter Attack: Here video is pass through different filter, 
which is generally done after receiving signal from the network. 
So this attack is  normally happen and for this the embedding as 
well as extraction algorithm of the video watermarking should be 
robust, so that effective method is developed. Some filtering 
attacks are: average filter, median filter, sharpen filter and 
motion filter [6, 7].  
       Compression Attack: Here video is pass through different 
compression techniques, which is generally done after receiving 
signal from the network [7]. So this attack is  normally happen 
and for this the embedding as well as extraction algorithm of the 
video watermarking should be robust, so that effective method is 
developed. Some filtering attacks are: MPEG compression, Mp4 
compression, etc.  
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 578

www.ijsrp.org



Detection-disabling attacks 
       Some time watermarking algorithm are base on the 
correlation and to make detection of the watermark so by 
changing this correlation make it impossible to fetch watermark 
from the received data. Correlation based detection and 
extraction fail when rotation or scaling is performed on the 
watermarked image because the embedded watermark and the 
locally generated version do not share the same spatial pattern 
anymore [3, 6]. Mostly, they make some geometric distortion 
like zooming, shift in temporal direction, rotation, cropping or 
pixel permutation, removal or insertion.  
 
Ambiguity attacks 
       Here by introducing different watermark to confuse the 
detector by producing fake watermarked data to discredit the 
authority of the watermark by embedding several additional 
watermarks. 
 

IV. EVALUATION PARAMETER 
       As combination of different features leads to various 
algorithms of embedding and extraction. In order to evaluate 
those algorithms it is required that some specific set of 
parameters are decide for the analysis of the various approaches. 
So algorithm having higher values on those parameter is better 
then lower values algorithm.  
 
Peak Signal to Noise Ratio 
       PSNR is use to find the amount of data present from the 
received signal as it may corrupt by the presence of some noise. 
So it is term as the peak signal to noise ratio. PSNR is the ratio 
between the maximum possible received information and the 
noise that affects the fidelity of its representation. 
 

PSNR = 








errorSquareMean

valuepixelMax
__

__log10 10

 
 
Bit Error Rate: 
       In this parameter one can obtain the ratio of number of error 
bit received after the extraction to the total number of bits use for 
embedding. BER is zero means no error is obtain or all the 
watermark bits are successfully retrieve. 
 

BER = BitWatermarkTotal
bitWatermarkCorrectBitWatermarkTotal

__
____ −

 
 
 
Structural Similarity index 
       SSIM term is a method for finding the similarity between 
two images. The SSIM method use for evaluating the image 
quality based on an initial uncompressed or distortion-free image 
as reference. It is introduce to improve the traditional schemes 
like PSNR and MSE, which have proven to be inconsistent with 
human eye perception. 
 
Extraction Rate 

 
       This is the reverse of the BER where value is obtain by  the 
ratio of the correct bits received after extraction to the total 
number of bits embed at the sendier. The extraction rate η is 
defined as follows: 
 

 
       where nc is the number of correctly extracted bits, and na is 
the total number of embedded bits. 
 

V. CONCLUSION 
       This paper focus on invisible image different approaches 
follow by the various researchers. It has been observed that 
during extraction watermark is the main focus of most of the 
researcher but few of them work on original image as well but 
reverse process of both watermark and original image is still not 
done. Watermark is mainly compare on the basis of the attack but 
most of the paper work on the spatial attack and show effective 
results in various attacks with different levels. Concentration on 
the geometric attack is very less and not done by most of the 
papers. So Strength and weakness of the different papers, 
features, and techniques are well discussed in the paper. A 
unique algorithm is still reuired which focus on both watermark 
and original image with high robustness against spatial as well as 
geometric attacks. 
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Abstract- Bottom ash is a hazardous by-product from coal based 
thermal power plants. In this study fine aggregate in concrete 
mix has been replaced with bottom ash and Polypropylene fibre 
is additionally used to enhance the strength characteristics of 
concrete. The concrete mix design is done for M25 grade 
concrete. The mix is prepared for different combinations of 0%, 
10%, 20% and 30% of replacement of sand by bottom ash with 
0.5% of polypropylene fibre by total weight of the Cube. The 
mechanical properties were compared with control mix and it 
was found that the optimal combination as 30% bottom ash and 
1.0% polypropylene fibre. Flexural strength was compared by 
testing beams of size 1.5 x 0.25 x 0.15m under two point loading. 
Results showed that there was no degradation of strength for 
beams with bottom ash as replacement for fine aggregates. 
 
Index Terms- Bottom ash, flexure, Polypropylene fibre, 
Stiffness, Ultimate load. 
 

I. INTRODUCTION 
lain cement concrete possesses a very low tensile strength, 
limited ductility and little resistance to cracking. Recent 

trends in concrete technology are to improve the work ability, 
strength and resistance to smaller cracks in the concrete. The 
fibres of short length and small diameters can be used in concrete 
to convert its brittle nature to a ductile one. The coarser material 
which collects in furnace bottom in thermal power plants is 
known as bottom ash. This paper presents the experimental 
investigations carried out to study the effect of use of bottom ash 
as a replacement of fine aggregate. Earlier research work in the 
usage of bottom ash as replacement for fine aggregates shows 
degradation in characteristic compressive strength of concrete 
apart from increasing the work ability of concrete.  
       The usage of fibres to improve the strength of reinforced 
concrete is also justified in the past studies. On different volume 
fractions of polypropylene fibres showed that work ability of 
concrete decreased with the increase in bottom ash content and 
concluded that compressive strength, splitting tensile strength 
and flexural strength of fine aggregates replaced bottom ash 
concrete specimens were lower than control concrete specimens 
at all the ages. It was concluded that bottom ash concrete 
containing 50% bottom ash is acceptable for most structural 
applications. The results showed increase in the workability of 
concrete, and decreased compressive strength, at fixed cement 
content and w/c ratio. 
 

II. EXPERIMENTAL INVESTIGATION 
A. Cement(C)  
       Portland Pozzolana Cement confirming to IS: 12269-1987 
and the specific gravity of cement were found to be 3.15.The 
physical properties of cement given in Table 2.1. 
B. Fine Aggregate (FA) 
       Locally available River sand having bulk density 1860 kg/m3 
was used and the specific gravity is 2.64. The Fineness modulus 
of river sand is 2.79. 
C. Coarse Aggregate (CA) 
       Crushed angular aggregate with maximum grain size of 
12.5mm and downgraded was used and having bulk density 
1691kg/m3. The specific gravity and fineness modulus was found 
to be 2.89 and 2.75 respectively. 
D. Water (W) 
       Fresh potable water, which is free from acid and organic 
substance, was used for mixing the concrete. 
E. Bottom Ash (BA) 
       Bottom ash used in this study is from Mettur thermal power 
plant. The plant produce about 100 ton of ash. Most of the ash 
has to be disposed of either dry, or wet to an open area available 
near the plant or by grounding both the fly ash and bottom ash 
and mixing it with water and pumping into artificial lagoon or 
dumping yards. This causes the pollution in water bodies and 
loss of productive land. The bottom ash is replaced for fine 
aggregate starting from 10%, 20%, 30% in concrete. Specific 
gravity of bottom ash is 1.76. 
 

III. MIX DESIGN 
       The concrete mix is designed as per IS 10262 – 1982 and IS 
456-2000 for the conventional concrete and Polyethylene added 
at the range of 0.5%, 1%, and 1.5%  by the weight of cement for 
M25 grade of concrete with 30% of cement replaced by bottom 
ash. The mix proportions of M25 concrete are given in the table 
3.1. 
 
A. Test Specimens and Test Procedure 
       For this experimental work cubes, cylinders and beams were 
casted in the laboratory. Cubes and cylinders were casted using 
concrete mixes with fine aggregate replaced by bottom ash of 
10%,20%,30% along with 0.5%, 1.0%, 1.5% of poly propylene 
fibre by weight of cement. 
       Compression test on cubes as per IS: 516-1959, the cube 
specimen of the size150 x 150 x 150 mm were tested after curing 

P 
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for period of 7 and 28 days for different combinations and results 
were compared with control specimens.  
       Split tensile strength on cylinders as per IS: 516-1959, the 
test was carried out for 7 and 28 days on cylindrical specimens 
150mm diameter (D) and 300mm (L) placed horizontally 
between the loading surfaces of a compression testing machine 
and the load is applied until failure of the cylinder, along the 
vertical diameter. The optimum replacement percentage was 
chosen as 30% and the replacement of fine aggregate with 
bottom ash along with1.0% of Polypropylene fibre by weight of 
cement. 
A1. Beam Reinforcement Details 
       Two beam specimens of size– 1.5m x 0.15m x 0.25m were 
casted. One was used as control beam and another one was 
casted with mix. Two numbers of 12mm diameter bars at bottom 
and two numbers of 12mm diameter bars at top were used as 
main reinforcement. Shear reinforcement consists of 8mm 
diameter 2-legged stirrups @ 180mm c/c throughout the length 
of the beam. 
A2. Testing of beams 
       Flexural test on beams were carried out in universal testing 
machine of capacity 1000kN. Deflectometers were fixed to 
measure the deflection at salient points. 
 

IV. RESULTS AND DISCUSSIONS 
4.1   Cube compressive strength 
       The Compressive strength test results of specimens are 
shown in table 4.1. 30% replace of bottom ash with addition of 
1.0% of ppf has attain the higher compressive strength. The 
initial strength gain is at slower rate, since pozzolanic action of 
bottom ash at early age is slow which do not contribute for the 
strength of concrete. The cube compressive strength for different 
mixes at period of 7 and 28days are given as below. 
 
4.2    Cylinder split tensile strength 
       The split tensile strength of specimens also showed that the 
optimum mix with 20% of bottom ash with 1.0% ppf. The split 
tensile strength for different mixes at period of 7 and 28 days are 
shown in table 4.2 below. 
 
4.3. Flexural strength 
Loading of control beam and higher compression attained mix 
proportion were carried out as shown in Table 4.3 
 
4.4 Deflection of Beams  
       In order to study the performance of the beam with 
replacement of OPC, the experiment is to be carried out as 
below. The aim of this work is to study the flexural behaviour of 
the beams. All the tests have been carried out in loading frame 
with a capacity of 500 KN.  
       The beam is simply supported and the two point loading is 
applied. Demountable mechanical Strain gauges are used to 
measure the strains in the beam specimens.  
       Then LVDT is used to measure deflection of the beams. 
Also loads are calculated using Load cell. The load is to be 
applied in small increments of 5 kN. At each load increment the 
deflection measured is recorded. All the specimens are loaded up 
to the failure. Figure 5 shows the maximum deflection was 

attained in 2.45 mm. The intial crack is attained in 0.28 mm 
deflection at two point loading and 0.21 mm deflection at three 
point loading. Deflection of the beam is reduced. 
 

V. CONCLUDING REMARKS 
       The study was conducted to evaluate the strength 
characteristics of concrete with bottom ash and polypropylene 
fiber. The concrete mix design was done for M25 grade concrete. 
The following points were concluded from this study. 
       • The 7 days cube compressive strength results shows 
reduced strength of concrete due to slow pozzolonic action. 
       • The strength of concrete cubes at 28 days with 30% 
replacement of bottom ash along with 1% of polypropylene fibre 
shows an increase of 110% in compressive strength. 
       • Addition of polypropylene fibre increases the tensile 
strength of the specimens. 
       • The addition of fibres reduces the workability of concrete 
which was overcome by the addition of bottom ash as 
replacement of fine aggregate. 
       • 30% Bottom ash with 1% ppf showed high flexural 
strength and high modulus of elasticity compared to control 
specimen. 
       • Experimental result shows that 30% Bottom ash with 1% 
ppf retained the stiffness similar to that of control beam. 
       • Fibres in 30% Bottom ash with 1% ppf checked the 
development of cracks and thereby had many flexural cracks of 
reduced width. 
       • Result showed that 30% Bottom ash with 1% ppf had 
similar moment curvature relationship as control beam with 
enhanced moment carrying capacity. 
       • In this study, bottom ash is a hazardous material used as a 
replacement for fine aggregate to bring down the pollution. The 
reduction in strength and stiffness of concrete due to bottom ash 
is overcome by adding polypropylene fibre to the mix. 
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Table 2.1 PROPERTIES OF CEMENT 
 

Sl. No. Properties of Cement Values As per IS:12269-
1976 

1. Fineness 7.5% 3.15 
2. Initial setting time 32 min >30 
3. Final setting time 190 min <600 

 
Table 3.1 MIX DESIGN 

 

Cement F A C A W/C 

1.69 1.69 2.76 0.45 

 
Table 4.1 Compressive Strength of Cubes 

 
SL. No. 10% B.A 20% B.A 30% B.A 

Age of specimen 7 
days 

28 
days 

7 
days 

28 
days 

7 
days 

28 
Days 

0.5%  ppf 24.32 33.12 27.51 34.7 28.23 36.26 
1.0%  ppf 26.2 35.85 28.41 37.62 29.02 38.25 
1.5% ppf 21.25 28.32 23.14 25.36 24.22 27.5 
Conventional 26 35  
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Fig -1 Graph showing the compressive strength 
 

 
 
 

Table 4.2 Split Tensile Strength of Cylinders 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig -2 Graph showing the split tensile strength 
 

 
 
 
 
 
 
 

SL. No. 10% B.A 20%  B.A 30%  B.A 

Age of 
specimen 

7 
days 

28 
days 

7 
days 

28 
days 

7 
days 

28 
Days 

0.5%  ppf 2.43 2.49 2.36 2.42 2.21 2.36 

1.0% ppf 2.62 2.70 2.51 2.58 2.4  
 

1.5%  ppf 2.53 2.59 2.47 2.50 2.33 2.52 

Conventional 2.5 
 2.61  
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Table 4.3 – Flexural strength test results 
 

 
Polypropylene Fiber 

10% Bottom ash 20% Bottom 
ash 

30% Bottom 
ash 

0.5% 4.80 4.95 5.10 
1% 4.86 4.87 5.45 
1.5% 4.91 4.75 5.15 
Conventional 4.90   

 
Fig. 3 Casting of Beam 

 

 
 

Fig. 4 Experimental set up for deflection of beams 
 

 
 

Table 4.4 RESULT FOR DEFLECTION OF BEAMS 30 % Bottom ash with 1% ppf 
 

 
S. No 

 
Load in 
KN 

Deflection at L/2 in 
mm 
 

Deflection at L/3 in 
mm 
 

 
Remarks 

1 0 0 0  
2 5 0.52 0.5  
3 10 0.13 0.10  
4 17 0.28 0.21 Initial Crack 
5 20 0.35 0.25  
6 25 0.58 0.42  
7 30 0.7 0.5  
8 35 0.95 0.8  
9 40 1.25 1  
10 45 1.7 1.2  
11 47 2.45 2 Ultimate  
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Fig 5 Deflection at 30 % Bottom ash with 1% ppf 
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Abstract- In this paper presents the test results of fresh and 
hardened properties of M25 grade concrete incorporating humic 
acid was added in 0.5%, 1.0%, 1.5% by weight based on the 
percentage of cement added.   In split tensile strength of the 
cylinder and flexural strength of beam the maximum tensile 
strength is achieved in 0.5% of humic acid then the normal 
conventional concrete. Flexural strength was compared by testing 
of beams of size 1.0 x 0.15 x 0.2 m under two point loading. 
Results showed that there was no degradation of strength for 
beams with humic acid as replacement for the cement. 
 
Index Terms- Humic Acid, flexure, Stiffness, Ultimate load.   
 

I. INTRODUCTION 
igh Consumption of natural sources, high amount 
production of industrial wastes and environmental pollution 

are some of the factors which are responsible for obtaining 
solutions for a sustainable development. A  
       Sustainable development can be achieved only if the 
resources efficiency increases. The resource efficiency increment 
is possible by the reduction in use of energy and materials. 
       The solution is utilizatison industrial by-products or soil 
wastes such as the humic substances (HS) are the natural 
products which consist most important pool of transient 
refractory organic carbon in the geo sphere. They are present 
ubiquitously in soil, sediments and aquatic environment. They 
are composed of carbon, hydrogen, oxygen, nitrogen and 
sulphur. Humic substances (HS) is known to be of high 

molecular mass polyhydroxycarboxylate which contain poly-
aromatic and aliphatic sub units.  
       Earlier research work in the usage of Humic Acid as 
replacement for cement shows to improve the strength of 
reinforced concrete., it is found that permeability of concrete 
depends upon the content of alumina in mineral admixtures, i.e. 
higher the alumina content, lesser the permeability which results 
higher resistance to sulfate and chloride ion penetration. It is well 
known that changes and deterioration in concrete limit service 
life of the concrete structures. Addition of mineral admixtures to 
concrete not only reduces the cement content thereby reducing 
heat of hydration, but also inhibits deterioration of concrete 
making it durable and better quality concrete by reducing pore 
size or permeability and improving resistance against sulfate 
attack.  
 

II. EXPERIMENTAL INVESTIGATION 
       The objectives of this study are to investigate the effect of 
use of Humic Acid (HA) as partial replacement of cement in 
various percentages (0 – 1.5 % ) on concrete properties 
(M25grade)  such as  mechanical characteristics of the concrete .  
 
2.1 Material and Mix Proportions 
A. Cement (C)  
       Portland Pozzolana Cement (53MPa)  confirming to IS: 
12269-1987 and the specific gravity of cement were found to be 
3.15. The physical properties of cement given in Table 2.1. 
 

 
Table 2.1 PROPERTIES OF CEMENT (OPC 53 Grade ) 

 

Sl. No. Properties of Cement Values as per 
(IS: 12269-1987) 

1. Fineness 225 m2/kg 
2. Initial setting time 30 min 
3. Final setting time 600 min 
4. 
 Compressive Strength 37 N/mm2 in 7 days 

53 N/mm2 in  28 days 
5. Soundness, expansion 10 mm 

 
B. Fine Aggregate (FA) 
       Locally available River sand having bulk density 1890 kg/m3 
was used and the specific gravity is 2.63. The Fineness modulus 
of river sand is 3.03. 
 

C. Coarse Aggregate (CA) 
       Crushed angular aggregate with maximum grain size of 
12.5mm and downgraded was used and having bulk density 
1650kg/m3. The specific gravity is 2.89 and fineness modulus 
was found to be 6.74 respectively. 

H 
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D. Water (W) 
       Fresh potable water, which is free from acid and organic 
substance, was used for mixing the concrete. 
 
E. Humic Acid  (HA) 
       Humic substances (HS) are organic matter formed during the 
physical, chemical and microbiological transformation process of 
dead tissue or animal and plant. Its present everywhere in soil, 
sediments and aquatic environment. HS contain carbon, 
hydrogen, oxygen and nitrogen with small amount of sulfur. 
These elements are always present regardless of their origin and 
country. The macromolecular structures of HS are highly 
sensitive to different chemical conditions of solution. Their 

reactivity in an environment depends on the functional groups, 
macromolecular structure and concentration. The HS is replaced 
for Cement starting from    0 % 0.5%, 1%, 1.5 % in M25 grade 
concrete. Specific gravity of HS is 1.0 
 

III. MIX DESIGN 
       The concrete mix is designed as per IS 10262 – 1982 and IS 
456-2000 for the conventional concrete and HS added at the 
range of 0.5%, 1%, and 1.5% by the weight of cement. The mix 
proportions of M25 concrete are given in the table 3.1. 
 

 
Table 3.1 MIX DESIGN 

Mix Proportions for One m3 of Concrete 
 

Cement Sand C A Water HS W/C 

 
425.8 
 

535.43 1166 191.56 
 
1.6 

 
0.45 

1.00 1.26 2.74    

 
 
A. Test Specimens and Test Procedure 
       For this experimental work cubes, cylinders and beams were 
casted in the laboratory. Cubes and cylinders were casted using 
concrete mixes with along with 0.5%, 1.0%, and 1.5% of HS by 
weight of cement.  
       Compressive strength  test on cubes as per         IS: 516-
1959, the cube specimen of the size 150 x 150 x 150 mm were 
tested after curing for period of 7 and 28 days for different 
combinations and results were compared with control specimens.  
       Split tensile strength on cylinders as per IS: 516-1959, the 
test was carried out for 7 and 28 days on cylindrical specimens 
150mm diameter (D) and 300mm (L) placed horizontally 
between the loading surfaces of a compression testing machine 
and the load is applied until failure of the cylinder, along the 
vertical diameter. The optimum replacement percentage was 
chosen as 0.5% of HS by weight of cement. 
 
A1. Beam Reinforcement Details 
       Two beam specimens of size –  1.5m x 0.15m x 0.25m were 
casted. One was used as control beam and another one was 

casted with mix. Two numbers of 12mm diameter bars at bottom 
and top were used as main reinforcement. Shear reinforcement 
consists of 8mm diameter 2-legged stirrups @ 180mm c/c 
throughout the length of the beam. 
 
A2. Testing of beams 
        Flexural test on beams were carried out in universal testing 
machine of capacity 1000kN. Deflectometers were fixed to 
measure the deflection at salient points. 
 

IV. RESULTS AND DISCUSSIONS 
 
4.1   Cube Compressive Strength  
        The Compressive strength test results of specimens are 
shown in table 4.1. with addition of 0.5 % of HS has attain the 
higher compressive strength. The cube compressive strength for 
different proportional at period of 7 and 28 days are given as 
below. 
 

 
Table 4.1 Compressive Strength of Cubes N/mm2 

 
HUMIC SUBSTANCES  7days 28days 

0.5%ppf 36.61 56.44 

1.0%ppf 34.67 45.77 

1.5%ppf 29.75 43.45 

Conventional 39.19 42.97 
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4.2    Cylinder Split Tensile Strength 
       The split tensile strength of specimens also showed that the 
optimum mix with 0.5% of HS. The split tensile strength for 

different mixes at period of 7 and 28 days are shown in table 4.2 
below. 
 

 
Table 4.2 Split Tensile Strength of Cylinders 

 
HS 7days 28days 

0.5% 2.50 2.58 

1.0 % 2.4 2.45 

1.5% 2.35 2.40 

Conventional 2.4 2.53 
 

2.2
2.25

2.3
2.35

2.4
2.45

2.5
2.55

2.6

0.5%HS 1.0% HS 1.5%HS Conven.

7 days

28 days

 
4.3   Flexural strength  
       Loading of control beams were carried & Comparisons of 
various test results are given in Table.4.3. The loads versus 

midspan deflection for both the beams were recorded, and their 
mean values were observed for beam  

 
Data 
 
 
 
 

Peak 
Load 
(KN) 

Flexural  
strength 
N/mm² 

Young’s 
modulus 
N/mm² 

Max 
Bending 
Moment 
(KN-M) 

Maximum 
displacement 
(mm) 

 
Control beam 

 
68.60 

 
18.00 

 
20180 
 

 
11.43 

 
12.4 

 
BGC3 
 

 
72.25 

 
18.96 

 
20480 

 
12.04 

 
13.6 

 

V. CONCLUDING REMARKS 
        The study was conducted to evaluate the strength 
characteristics of concrete. The concrete mix design was done for 

M25 grade concrete. The following points were concluded from 
this study. 
       • The 7 days cube compressive strength results shows 
reduced strength of concrete due to HS action. 
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       • The strength of concrete cubes at 28 days with 0.5% 
replacement of along with HS shows an increase of 31% in 
compressive strength.. 
       • BSC3 showed high flexural strength and high modulus of 
elasticity compared to control specimen. 
       • Experimental result shows that BSC3 retained the stiffness 
similar to that of control beam. 
       • HS in BSC3 checked the development of cracks and 
thereby had many flexural cracks of reduced width. 
       • Result showed that BSC3 had similar moment curvature 
relationship as control beam with enhanced moment carrying 
capacity.  
       • In this study, HS is a hazardous material used as a 
replacement for Cement to bring down the pollution.  
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Abstract- This paper focus on two stage supply chain model with 
a single vendor and a single buyer for a single product, taking 
into consideration the effect of deterioration and credit period 
incentives. We study and analyze the benefits of order cost 
reduction and credit period incentives in a co-ordinated supply 
chain . Shortage for the buyer is allowed and it is completely 
backlogged. The demand and shortage cost were taken as fuzzy 
parameters. Graded mean integration representation method is 
applied for defuzzification. This paper also includes a detailed 
numerical examples for more understanding of the proposed 
strategy. 
 
Index Terms- Supply chain, order cost reduction, credit period, 
deteriorating items, fuzzy numbers and fuzzy concepts 
 

I. INTRODUCTION 
n conventional inventory models, uncertainties are treated as 
randomness and are handled by appealing to probability 

theory. However, in certain situations uncertainties are due to 
fuzziness and these cases the fuzzy set theory, originally 
introduced by Zadeh [23] is applicable. In decision making 
process, first, Bellman and Zadeh [2] introduced fuzzy set theory. 
Tanaka H, Okuda T and Asai K et.al.,[18] applied concept of 
fuzzy sets in decision making problems to consider the objectives 
as fuzzy goals over the α-cuts of a fuzzy constraints. Zimmerman 
[24] showed that the classical algorithms can be used in few 
inventory models. 
        Most of the inventory models only aimed at the 
determination of the optimum solutions that minimized cost or 
maximized profit from the buyer’s or vendor’s side.  However, in 
the modern global competitive market, the buyer and the vendor 
should be treated as strategic patterns in the supply chain with a 
long-term cooperative relationship. For this reason, we consider a 
supply chain in which the vendor and buyer decides to invest in 
reducing ordering cost to streamline and speed up transactions 
via the application of information technology. Chang [4] studied 
a single vendor – single buyer integrated inventory models with 
controllable lead time and ordering cost reduction.  
        Chen and Kang [6] analyzed coordination between vendor 
and buyer considering trade credit and items of imperfect quality. 
Giannoccaro and Pontrandolfo [9] concentrated supply chain 
coordination by revenue sharing contracts. Goyal and Gupta [10] 
developed integrated inventory models; the buyer-vendor 
coordination. Wong et. al., [21] studied coordinating supply 
chains with sales rebate contracts and vendor-managed 

inventory.  Many Researchers fairly documented the benefits of 
reduced order cost. For example, Porteus [16] and Uthayakumar 
and Parvathi [19] considered investment in reduced setups in the 
economic order quantity (EOQ) model. Billington [3] Kim et al. 
[12] , and Coates [8] developed EOQ models with setup cost 
reduction. However, these researchers investigated the benefit 
from order or setup cost reduction from a single party’s 
viewpoint.  
        The efficiency of a supply chain management depends on 
active cooperation and close coordination between the vendor 
and the buyer.  Jacker  and Rosenblatt [11], Lee [13] et. al., 
Monahan [15], Weng [19] suggested that quantity discount is a 
coordination mechanism. Luo [14] proved that credit period is an 
effective mechanism for the buyer-vendor coordination. Many 
researchers consider deteriorating items in simple EOQ models. 
Perishable items, deteriorating items are considered by Sarkar 
[17] et..al., Yu [22] et. al., respectively  in supply chains also. 
There is no single vendor, single buyer supply chain model 
which involves deteriorating items, order cost reduction and 
credit period incentives.Shortages refer to the inability to meet 
the demand at the required time schedule as preferred by the 
customer. Shortages are classified either completely backlogged 
shortages or partially backlogged shortages. Completely 
backlogged shortages are the shortages which are duly fulfilled 
by the vendor during the shortage period. Sometimes the 
shortages may not be completely backlogged and only a part of 
the demand can be met by the vendor during the shortage period, 
which is termed as partially backlogged.   
        Here, we propose a two stage supply chain model with 
single vendor, single buyer for deteriorating items. The vendor 
and the buyer decide upon an investment in ordering cost 
reduction and coordinate their inventory policies to minimize 
their joint average annual cost. The vendor requests the buyer to 
alter his current order size such that the vendor can benefit from 
lower ordering and inventory holding costs. To encourage the 
buyer to accept this strategy, the vendor must compensate the 
buyer for his increased inventory cost by offering an order size 
dependent credit period. Initially the buyer’s behaviour is 
assumed to be captured by simple EOQ and the vendor’s order 
size is an integer multiple of the buyer’s such that his own 
inventory cost is minimized. If the buyer accepts to coordinate 
with the vendor, then the vendor’s order size will be another 
integer multiple of the buyer’s.  Allowing shortages for buyer 
and demand rate are  taken as fuzzy numbers. Graded mean 
integration representation method is applied for defuzzification. 

I 
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Joint total cost for the supply chain with and without coordination are analysed through numeric examples. 
 

II. FUZZY PRELIMINARIES 

        Definition 1: Let X denotes a universal set. Then the fuzzy subset A~  of X is defined by its membership function 
]1,0[:)(~ →XxAµ which assigns a real number 

)(~ xAµ in the interval [0,1], to each element x  X where the value of  
)(~ xAµ at x 

shows the grade of membership of x  

        Definition 2 : A fuzzy set A~  on R is convex if  ( + (1-  for all  Rxx ∈21,  and ]1,0[∈λ . 
 
        Definition 3: A fuzzy set   in the universe of discourse X is called as a fuzzy number in the universe of discourse X. 
 
Triangular fuzzy number  

        We consider the situation where fuzzy numbers are represented by triangular membership functions. The fuzzy number A~  is said 
to be triangular fuzzy number if it is fully determined by  of crisp numbers such that  whose membership 
function, representing triangle, can be denoted by  
 

(X) =  
 
The Function Principle 
         The function principle was introduced by Chen [23] to treat fuzzy arithmetical operations. This principle is used for the 
operation for addition, subtraction, multiplication and division of fuzzy numbers. 
 

     Suppose ),,(~
321 aaaA = and ),,(~

321 bbbB =   are two triangular fuzzy numbers. Then 
 

(i) The addition of 
~
A and B~  is 

 

  ),,(~~
332211 bababaBA +++=+  where  a1, a2, a3, b1, b2, b3 are any real numbers. 

 

(ii) The multiplication of 
~
A  and B~  is  

),,(~~
321 cccBA =× Where TcbacTcbabababaT max,,min),,,,( 3222133133111 ====  if a1, a2, a3, b1, b2, b3 are all non 

zero positive real numbers, then ).,,(~~
332211 bababaBA =×  

 

(iii) ),,(~
123 bbbB −−−=− then the subtraction of 

 
~
A  and B~  is ),,(~~

132131 bababaBA −−−=−  where       a1, a2, a3, b1, b2, b3 are any real numbers. 
 

(iv) 
)1,1,1(~

~
1

123

1

bbb
B

B
== −

 where  b1, b2, b3 are all non zero positive real numbers, then the division      of 
~
A  and B~  is 

),,(~
~

1

3

2

2

3

1

b
a

b
a

b
a

B
A
=
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(v) For any real number K, 0),,(~
0),,(~

123

321

<=

>=

ifKKaKaKaAK

ifKKaKaKaAK

 
 
Graded Mean Integration Representation Method 
 

        If ),,(~
321 aaaA =  is triangular fuzzy number then the graded mean integration representation of A~  is given by 

6
4

)~( 321 aaa
AP

++
=

 
 

III.  NOTATIONS AND ASSUMPTIONS 
3. 1  NOTATIONS 
θ                - Deterioration rate, a fraction of the on-hand inventory, 0<θ < 1  
F                 - A factor by which the buyer alters his order size on the vendor’s  request, where F>0, a  decision variable.     
d                 - Ordering cost improvement rate of the related investment, 0<d<1 
M                - Length of the credit period offered by the vendor to the buyer, a   decision variable. 
T1                - Time at which shortage starts at the buyer. 
G                 - Expenditure per unit time to operate the planned ordering system   between the vendor and 
   the buyer, an investment decision variable. 

21, ii            - The vendor and the buyer’s cost of capital respectively. 
'
2

'
1, hh  - The vendor and the buyer’s unit variable holding cost excluding the cost of capital respectively. 

21,hh  - The vendor and the buyer’s unit variable holding cost including the cost of capital respectively.  

                          ie., 11
'
11 iPhh +=  and 22

'
22 iPhh += . 

K1,K2             - Ordering cost of the vendor and the buyer per order, respectively. 
P1, P2              - Delivered unit price paid by the vendor and the buyer per order,  respectively. 

bv TT ,   - Length of the replenishment cycle for the vendor and the buyer   respectively. 

bv TCTC ,      -Total average annual cost of the vendor and the buyer respectively. 
JTC0   - Joint total cost of the system without any coordination between the vendor and the buyer. 
JTC                  -  Joint total cost of the system in the presence of coordination between the vendor and   the buyer. 
∆JTC   - Relative improvement of the joint total cost. 
R~                     - Fuzzy demand rate  
S~                     - Fuzzy Shortage cost for buyer  
 
3.2   ASSUMPTIONS 
1. The supply chain involves only one item, single vendor and single buyer. 
2. The replenishment occurs instantaneously at an infinite rate for both vendor and the buyer. ie., the lead time is zero. 
3. There is no repair or replacement of deteriorated units. 
4. Fuzzy demand rate  is a known constant. 
5. Shortages are  allowed for buyer in fuzzy environment. 
6. The planned ordering cost for the buyer is a decreasing function of the expenditure incurred per unit time on operating  

          the new ordering system, which is given by ( ) dGeKGPO −= 2 . 
7. The vendor makes a decision on inventory for the buyer and on the investment amount in ordering cost reduction.  
         That is the buyer adopts the VMI (Vendor managed inventory) policy. 
8. The vendor’s credit period begins at the time when the ordered quantity is delivered. 
9. There is enough capacity in buyer’s warehouse to store more products. 
10. We explicitly split the holding cost into two components namely financing cost and variable holding cost. 
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IV. MODEL FORMULATION 
        In the absence of any coordination between the vendor and the buyer, the buyer’s behaviour is assumed to be captured by simple 
EOQ.  

The buyer’s optimal ordering quantity is 2

2
0

~2
h
KR

Q =
  

and buyer’s minimized cost is 22
~2 hKR  and the fixed interval is R

Q
~

0

.  The vendor’s order size is 0mQ  where m is a positive 
integer.  Hence the average inventory held up by the vendor per year is  
 

                                 

( ) ( )[ ]










+++−+−
=

R
mQ

R
Q

QQQmQm

~

~2...21

0

0
0000

 
 

                                 
( )

2
1 0Qm −

=
. 

 

Holding cost for the vendor   
( )

2
1 10hQm −

=
                                                (1) 

 

Ordering cost for the vendor  = vT
K1

  where R
mQ

Tv ~
0=

 

       0

1
~

mQ
KR

=
                                                 (2) 

 
The differential equation that describes the instantaneous states of the inventory level of the vendor,  

( )tI1  over ( )vT,0  is     

( ) ( ) RtI
dt

tdI ~
1

1 −=+θ
  if  vTt <≤0                                            (3) 

                

 The solution is     
( ) 11

~
ceRetI tt +

−
= θθ

θ ,  where 1c  is the constant of integration. 

Using the condition ( ) 01 =vTI , the solution of (3) is   
( ) ( )[ ]1

~
1 −= −tTveRtI θ

θ                                          (4) 
 

We know that ( ) QI =0 . In particular, for the vendor ( ) 01 0 mQI = .   

The number of deteriorated units during one cycle in vendor’s place  vTRmQ ~
0 −=  

Hence the average deterioration cost for the vendor    
[ ]

v
v

T

T
P

TReR
v 1~1

~









−−= θ

θ . 
 
Vendor’s total average annual cost is 
TCV = Ordering cost + Holding cost + Deterioration cost 
 

( ) [ ]








−−+
−

+= v
T

v

TReR
T
PhQm

mQ
KR

v
~1

~

2
1~

110

0

1 θ

θ , where R
mQ

Tv ~
0=

                         (5) 
 
 Shortage cost for buyer is   

                            
( ) ( ) RtI

dt
tdI ~

2
2 −=+θ

   if 10 Tt <≤
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 594

www.ijsrp.org



                                           

( )
R

dt
tdI ~2 −=

   if  bTtT <≤1  
 

                                            ( )tI2   = R~− t 
 

                  Shortage cost for buyer = 
∫ −
bT

T

dttRS
1

)~(~

 
 

                                                         
( ) ( )[ ]2

1
2

2

~~
TTRS

b −−=
  ,  where R

Q
Tb ~

0=
                                      (6) 

 
we can find the buyer’s total average annual cost as  

   bCT ~
= Ordering cost + Holding cost + Deterioration cost + Shortage cost 

 

[ ]








−−++= b
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b

TReR
T
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Q
KR
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220
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2 θ

θ -
( ) ( )[ ]2
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~~
TTRS

b −
, where R

Q
Tb ~

0=
        (7) 

 
                                                                                                                                             
Joint total cost of the vendor and the buyer without any coordination        

           bv CTCTCJT ~~~
0 +==                                      (8) 

0
~CJT  is convex with respect to m (Appendix I).  

 

Let m* be the optimum solution of 
( )mCJT

m
Min

0
~

1≥  
 

( )

( )




















+

−++

=
θ

θ

11

111
2

212
1

22

2
4

*
Ph

hPh
K

hK
h

m

, where  x  is the least integer greater than or equal to x . (Appendix II) 
 
        In order to achieve effective coordination, the vendor requests the buyer to alter his current order size by a factor, say F, (F>0) 
such that the vendor can benefit from lower setup, ordering and inventory holding costs. The buyer may be unwilling to accept this 
strategy due to the increase of inventory costs to him. Hence the vendor must compensate the buyer for his increased inventory costs 
and possibly provide an additional savings. We assume that the vendor offers a credit period M to the buyer and hence the buyer can 
earn interest from sales during the period M.  

        Buyer’s new order size is fixed at 0FQ  and the vendor’s new order size is 0nFQ  where n is a positive integer. 

        The cost incurred to the vendor in offering a credit period M is 12
~MiRP . 

 
Hence, in coordination, vendor’s annual cost is 

( ) [ ] 12
110

0

1 ~~1
~

2
1~

MiRPTReR
T
PhFQn

nFQ
KR

v
T

v

v +








−−+
−

+ θ

θ   
 

( )
120

~

0

110

0

1 ~1
~~

2
1~ 0

MiRPnFQeR
nFQ

RPhFQn
nFQ

KR R
FQn

+












−











−+

−
+=

θ

θ
               (9) 

where R
nFQ

Tv ~
0=

.  
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        Buyer’s total interest earned from sales during the credit period is 22
~MiRP . We assume that the vendor and the buyer also 

decide to reduce the ordering cost of the buyer through an investment. K2 is the original ordering cost of the buyer. 
( )GPO  is the planned ordering cost per order, which is a decreasing function of investment G and it is given by 

                     ( ) dGeKGPO −= 2  where 10 << d  with  

                      ( ) 20 KPO =  and ( ) 00 =GPO . 
 
        Even with a great investment in ordering cost reduction, there must be some sort of operational cost for ordering. However it 
does not alter the conclusions in this chapter, therefore we assume that ordering cost can be reduced to zero with a maximum 
investment. 
        By considering the credit period and order cost reduction, the buyer’s cost becomes 
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Joint total cost of the system with coordination is 
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        We have to minimize the joint total cost for the system which is a function of 4 variables F, G, M and n. First we can minimize 

the joint total cost ( CJT ~
) of the system for fixed n.  CJT ~

 is a function of three variables F, G and M.  
        The buyer will accept the new strategy if his increased cost is less than or equal to the interest earned in the credit period. Buyer’s 

total inventory cost without any co-ordination, deterioration and order cost reduction is 22
~2 hKR . 

 
The buyer will accept the new strategy if  
 

( ) 22
2

1

2
0

220
~

0

220

0

2

~
~2

~

~21
~~

2

~ 0

MiRPT
R

FQRS

hKRFQeR
FQ

RPhFQ
FQ

eKR R
FQdG

≤











−







−

−












−











−++

− θ

θ

 
 

 Putting   2
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 in the above equation, 









−−













−













−++≥

−

2
1

2
2

2
2

22

2

2
~
2

2

2

2

22

22

22

22

~
~2

~2

~~

~21
~

~2
1

~2~2
~ 2

2

T
hR
KRF

iRP
RS

h
KRFeR

KR
h

FiR
hK

iP
F

R
hK

iFP
eM hR

K
FdG θ

θ

 R
hK

iP ~
21 22

22

−
 









−−−−














−+








+≥

−
2

1
2

2
2

22

22

222

~
2

2

2

2

22

22
~

2
2

~
~2

211
2

~1
~2

1~ 2

2

T
hR
KF

iP
S

R
hK

iPi
e

K
hR

FiF
eF

R
hK

iP
M hR

K
FdG θ

θ
 









−−−














−+








−+≥

−
2

1
2

2
2

222

~
2

2

2

2

22

22
~

2
2

~11
2

~12~2
1~ 2

2

T
hR
KF

iP
S

i
e

K
hR

FiF
eF

R
hK

iP
M hR

K
FdG θ

θ
                      (11)                                                                                                                                               

 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 596

www.ijsrp.org



Consider the equality sign in result (11) and use M in equation (10) we get  
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),(~ GFCJT  is convex with respect to F and G for any given positive integer n (Appendix III). 

        The optimal values of F and G can be found by solving the equations 
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By substituting these optimal values in equation (12), the joint total cost for the system becomes a function of n. 
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Thus our problem is concluded as the following optimization problem  . ( )nCJTn
Minimize ~1≥                                   (13)      

 
The optimum value of n can be obtained as  
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where  x  is the least integer greater than or equal to x. (Appendix IV) 
We propose the following algorithm to find the solution for the above optimization problem. 
 

V. ALGORITHM 

Step 1. Put G = 0 in the equation 

( ) 0,~
=

∂
∂

F
GFCJT

 and find F. 

Step 2. Substitute F in the equation 
( ) 0,~

=
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∂
G

GFCJT
 and find G 
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Step 3. Put  G in the equation 
( )

0,~
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 to find F 
Step 4.  
Step 5. Repeat  steps 2 and 3 until there is no change in the successive  values of F and G. 
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Step 10. Compute ( )*~ nCJT  and )(~ *
0 mCJT . 

Step 11. Compute ∆JTC where 
%100

0

0 ×






 −
=∆

JTC
JTCJTC

JTC
 

 

VI. NUMERICAL EXAMPLES 

        Example 1- Consider the following data R~ = (900,1000,1100) units/year, P1=$300 / unit, P2=$400 / unit, 
′

1h =$100 /unit/year, 
′

2h =$150 /unit/year, T1=0.1, ( )60,50,40~
=S   θ = 0.07, d = 0.002, K1= $300 /order, K2=$200 /order, ,  i1= 0.1, i2= 0.1.  By 

applying the above proposed algorithm we find the optimum values.  0JTC =$16502, JTC  = $13501, ∆ JTC  = 18.185%.  Thus by 
the effective coordination between the vendor and the buyer in a supply chain, the joint total cost of the system can be reduced.  Hence 
the relative improvement of the joint total cost (∆ JTC ) by the investment in reducing ordering cost is also high. 
        Example 2- First nine datas in example 1 are kept fixed while the remaining data are changed.  The results are shown in Table 
(1).  From this table we observe that when i2 increases joint total cost also increases and hence the relative improvement of the joint 
total cost decreases.  The investment in reducing the ordering cost of the buyer also decreases when i2 increases.   
 

Table (1) 
Changes in the relative improvement of the joint total cost with the cost of capital of the buyer 

 

K1 K2 i1 i2 0JTC  JTC  JTC∆  G 

300 200 0.05 0.15 16992 14347 15.566 210.3 

300 200 0.05 0.2 17474 14684 15.969 210.08 

300 300 0.05 0.1 18167 13689 24.649 215.72 

300 300 0.05 0.15 18785 15975 14.958 192.7 

500 200 0.05 0.15 19563 14678 24.970 610.75 
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500 200 0.05 0.2 20050 17720 11.620 560.21 

 
Table (2) 

Analysis on relative improvement of the joint total cost with the ordering cost of the vendor 
 

K1 K2 i1 i2 0JTC  JTC  JTC∆  
300 200 0.05 0.1 16482 13524 17.946 
400 200 0.05 0.1 17841 15756 11.686 
460 200 0.05 0.1 18579 16456 11.426 
500 200 0.05 0.1 19046 17200 9.692 

 
Table (3) 

Analysis on relative improvement of the joint total cost with the ordering cost of the buyer 
 

K1 K2 i1 i2 0JTC  JTC  JTC∆  
300 200 0.05 0.15 16992 14323 15.707 
300 250 0.05 0.15 17931 14994 16.379 
300 300 0.05 0.15 18785 15884 15.443 

 
Example 3  
        We change the values of the parameters K1, K2, i1, and i2 while the other parameters are kept fixed.  The computational values 
are presented in Table (2).  From Table (2) we come to know that when K1 increases the joint total cost of the system increases.  
Consequently the relative improvement of the joint total cost decreases. 
 
Example 4 
        Here we analyze the joint total cost with the increase of the ordering cost of the buyer (K2).  We consider the same data as in 
example 1 except K1, K2, i1 and i2.  The results are shown in Table (3).  From this Table we see that joint total cost of the system 
(with or without coordination) increases with the increase of K2 and hence the relative improvement of the joint total cost decreases. 
 

VII. CONCLUSION 
        The efficient management of inventories in a supply chain is achieved through better coordination and more cooperation between 
the vendor and the buyer. Here, a two-stage fuzzy supply chain model with single vendor and single buyer was considered. 
Deterioration of items was also taken shortage for the buyer was allowed which was completely backlogged. Shortage is very practical 
in day-to-day life and hence we can’t omit shortage of items. To encourage the buyer, the vendor offer credit period incentives to the 
buyer and invest for order cost reduction in the supply chain. The demand and shortage cost were taken as fuzzy parameters. The joint 
total cost with coordination is lesser than the joint total cost without coordination. This is illustrated through the numerical examples. 
This paper may be extended by considering partial backlogging shortages for the vendor and the buyer and the fuzzy nature of order 
cost, holding cost and deterioration rate. 
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~CJT  is convex with respect to m. 

 
APPENDIX II    
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 where  x  is the least integer greater than or equal to x . 
 

APPENDIX III   Proof of CJT ~
 (F, G) is convex with respect to F and G. 
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APPENDIX IV 

Let n* be the optimal solution of ( )nCJTn
Minimize ~1≥  
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Abstract- Background : Leprosy is an infectious disease which 
may lead to disability before, during and even after treatment. 
Despite of taking complete antibacterial   treatment some patients 
with leprosy are left with disability and deformities. They remain 
reminders of disease leading to social discrimination , 
economical constraints  and loss of confidence among patients.  
       Objective : To find out prevalence of disability in new 
patients with leprosy registered at Department  of skin  during 
the  period 2010 to 2014.  
       Results :- Amongst  664  new cases of leprosy registered 
between the period 2010 to 2014 , total 162  patients ( 24.4 %) 
were found to have disabilities. Males were more commonly 
involved than females ratio being 1.9 :1. Out of these 162 
patients 67 (41.3 %) patients  had Grade I and 95 (58.4 %) had 
Grade II disability. Disability was seen  in 09 (5.55 %) of  pure 
neuritic type of leprosy , 50 (30.8 %) of PB cases and 103 (63.58 
%) belonged to  MB cases. Hands were involved in 63.4 % of 
cases were as feet were involved in 29 %. 7.35 % of cases had  
involvement of both hands and feet.  
       Conclusion :  Early case detection ,and thorough 
neurological examination is needed to decrease the chance of 
developing  disability.   
 
Index Terms- Disability, Deformity, Leprosy, Tertiary Care 
Centre 
 

I. INTRODUCTION 
eprosy is one of the foremost causes of disability and 
crippling deformities. Deformities may occur due to disease 

process (like loss of eye brows, facial deformities) or due to loss 
of motor functions ( Clawing of hand, foot drop, lagopthalmos ) 
or those resulting from injuries (like ulcers , resorption of fingers 
, fracture of bones  and corneal ulcers). Inspite of introduction of 
Multi Drug Treatment since last 30 years supplemented by 
contact surveys,increased efforts to  detect cases early in the 
community and use of information technology cases of leprosy 
and deformity / disability have not declined as expected. 
Illiteracy and social stigma remain a major  deterrent to self 
reporting causing delayed treatment and subsequent disability. 
Although being a completely  curable disease leprosy is still a 
major cause of deformity, disfigurement and morbidity. 
Prevalence rate of disability in leprosy patients vary between 16 
to 56%.The prevalence rate of Leprosy in India in 2009 was 
0.72/10,000.As Per WHO report 2009 India has achieved the 
goal of elimination (i.e. point prevalence rate of less than 1 case 
per 10000 population of leprosy )in December  2005. Still higher 

prevalence has been reported  by few authors . Timely diagnosis 
of Grade I disability is of great importance  for disability 
elimination.  In 2009 WHO launched enhanced Global strategy 
for further reducing the disease burden due to leprosy for 2011-
2015 (reduction of new case of Leprosy with Grade 2 disability 
per  lakh by 35% at the  end of 2015) .Disability prevention can 
be achieved by active collaboration between health care 
professionals ,  patients  and their family .Only then the goal of 
prevention of disability in leprosy patients can be realized .In the 
light of seriousness of the problem this study has been 
undertaken at this tertiary care centre during the period between 
2010-2014 with objective of studying  proportion of disability 
among leprosy patients and epidemiological  factors associated 
with it. 
 

II. MATERIAL AND METHODS 
      The present study was a observational non analytical study of 
664 new patients who were diagnosed as having leprosy during 
the period from 2010 to 2014 and who had not taken any anti-
leprotic treatment in the past. Before data collection permission 
was obtained from  administrative authority of this tertiary care 
centre. The data was  reviewed  from the outpatients ticket and 
indoor papers. Data regarding type of disability , socio-
demographic variables like age , sex , education occupation 
marital status, was recorded. For the type of leprosy WHO 
clinical classification which is simply based on number of skin 
lesions and number of thickened nerves was followed. For 
disability classification WHO 3 point scale in 1998 was followed 
for hands, feet and eyes. 
 
WHO disability grading 1998 
Hands and feet  
      Grade 0 : No anaesthesia , no visible deformity or damage.  
      Grade 1 : Anaesthesia present but no visible deformity or 
damage . 
      Grade 2 : Visible deformity or damage present. 
Eyes  
      Grade 0 : No eye problem due to leprosy , no evidence of 
visual loss ..  
      Grade 1 : Eye problem due to leprosy present but vision not 
severely affected as a result of this .(vision 6/60 or better : can 
count fingers at 6 metres distance , corneal sensation testing – 
optional ). 
      Grade 2 : Severe visual impairment ( vision worse than 6/60 : 
Inability to count  fingers at 6 metres distance ) ,  also includes 
lagophthalmos , iridocyclitis and corneal opacities. 
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III. RESULTS 
      During the period from  2010 to  2014 it was noticed  that  
total 664  new cases  of leprosy were diagnosed as having 
leprosy . Out of these  162 cases ( 24 % ) were found to be 
having disability. 106 (65.43 %) were males and  56 ( 34.56  %) 
were females. (Table 1) Most  of the cases (36.4% ) were of age 
group 31 to 45. (Table 2  ) 
      Grade I deformity (loss of sensations) was seen in  67 ( 
41.3%) cases while Grade II disability (deformity ) was seen in 
95 (58.4 % ) cases . Disability of hand was seen in 103 (63.4 %) 
and that of feet in 47 ( 29 % ). 12 ( 7.3 5 %) of cases were seen to 
be having disability of hand as well as feet. (Table 3 )   
Disability was seen  in 09 (5.55 %) of  pure type of leprosy , 50 
(30.8 %) of PB cases and 103 (63.58 %) of MB cases. (Table 4 ) 
. Ulnar nerve was the most common nerve affected (70%) 
followed by lateral popliteal nerve . Out of 162 cases with 
deformity , 31 ( 19.1 % )  had Type 1 reaction at the time of 
diagnosis   and  15 ( 9.25 % )  presented with Type 2 reaction. 2 
cases were seen to be having disability of hands , feet and  
lagopthalmous. Severe visual impairment was not seen in any of 
our cases . 62 ( 38.28  %) patients  were from urban and 100 ( 
61.7 %) were from rural areas.  
 

Table 1 : Sex of patients and Disability rate 
 

Sex  Total number 
of cases 

Patients with 
Disability  

Disability 
rate 

Male          408 106 26.98  % 
Female          256 56 22.87  %  
         664 162 24.4    % 

 
Table 2 :  Age and Disability Rate in patients studied 

 
Age in 
years  

Number of 
Cases 

Number of 
Disability 

Disability rate  

0-15 67 12 17.91 % 
16-30 102 22 22.56 % 
31-45 206 59 28.64 % 
46-60 180 46 25.5   % 
>60  109 23 21.10 % 
 664 162 24.39 % 
 

Table 3 : Site of Disability and Grade 
 

Site of 
disabili
ty  

Grad
e 1 

Percentag
e  

Grad
e 2 

Percenta
ge  

Total 
Percentag
e 

One or 
both 
Hands  

46 28.3 57 35.1 63.4 

One or 
both 
Feet  

16 9.9 31 19.1 29 

Hands 
and 
feet 
both  

5 3.0 7 4.3 7.3 

 67 41.3 95 58.4 100 

Table 4 : Type of Leprosy , Disability and   Residence 
 
Type of 
Leprosy  

Disability  Patients staying 
in Urban region  

Patients 
staying in 
Rural  region 

MB  103 
(63.58%) 

     44 59 

PB  50  
 (30.8 %) 

     14 36 

Pure 
Neuritic  

 09 
 (5.55 %) 

     04 05 

 162       62 100 
 

IV. DISCUSSION 
      33-56% of newly registered leprosy patients already have 
clinically detectable nerve function impairment (  1,2 ,3 ,4 ,5  ) . In the 
present study it was found that 24 % of patients having leprosy 
suffered with disability .These rates are lower than rates reported 
by others Singhi et al 2004 (35 %) (  6 ) and Farooq R 2008 (55%) 
( 7  ) and higher than as reported by Sarkar J. 2012 (20.1 %) ( 5 ) 
.This indicates the decrease in disability rates as compared to last 
decade .  Grade 1 and Grade 2 deformities were noticed in 10 % 
and 14.3 % patients respectively. The higher prevalence of Grade 
2 disability  was also reported  in studies by other authors ( 7 ,8,9  ).  
09 (5.55 %) cases were found to be of pure neuritic type. This 
was slightly more than as reported by  Mahajan (4.6 %) ( 10 ) and 
less than as reported by Sarkar (9.4%) ( 5 ). Disability rates were 
maximum in age group of 31 – 45 years. This was in accordance 
with other authors.( 11 ) . Disability rate was significantly higher in 
males ( 65.4 %) than females (34.56.%) . Similar findings were 
seen by Schreuder A M  (  M 64.4 % , F 35.6% ) ( 12 ) and others (  
13 ) .  Ulnar nerve was commonly involved (71%) followed by 
lateral poplitial nerve  and great auricular nerve . Cases with MB 
leprosy were seen to have higher prevalence of disability (  63.58 
% )compared to PB patients ( 30.8% ) similar to findings by 
Schipper and Rao. . ( 13, 14 ) . Our study clearly indicates that 
chances of acquiring disability in leprosy patients increased in  
MB cases . 
 

V. CONCLUSION 
      Prevention of disability/ deformity can be done easily by  
basic level health workers . Early case detection , contact tracing 
, timely  treatment and thorough examination for signs of 
possible nerve function impairments is need of the hour. Keeping 
close watch on development of nerve involvement , periodic 
examinations for nerve function impairment and reactions in 
leprosy during and after MDT is essential . Special emphasis on 
physiotherapy is needed 
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Abstract- The present case study outlines in detail, the 
effectiveness of the Applied Relaxation technique, combined 
with some of the cognitive and behavioural strategies, in 
management of tension-type headache, of a 9 year old boy, 
referred to here as “Manoj”. The total number of sessions 
conducted were 12, with follow up sessions being continued. The 
main aim of the treatment sessions was helping Manoj and his 
parents to identify the role of psychological factors in causation 
of the headache; reducing distress associated with the problem of 
anxiety and also being able to use relaxation during everyday 
activities apart from the current concern. The results 
corroborated with the previous findings of use of applied 
relaxation with tension-type headache in paediatric cases. The 
role of maintaining factors in persistence of further occurrence of 
similar somatic complaints are also reflected upon. 
 
Index Terms- Applied Relaxation, Tension-type Headache, 
Headache, somatic complaints, maintaining factors  
 

I. INTRODUCTION 
hildren during their school age, are often seen to be 
complaining about stomach pain, frequent headaches and/or 

knee pain. Often parents get concerned about their frequent 
somatic complaints and they are seen to consult general 
physician for help. It is seen that many a times they are referred 
for psychological help rather than any medical or 
pharmacological assistance by the physician. But even though no 
organic cause can explain the somatic complaints, parents find it 
difficult to accept the fact that psychosocial factors might be 
responsible in causation of these somatization in their children 
(Sharpe and Mayou, 2004).So it is a common scenario that 
children and adolescents get referred to psychological help for 
their somatization or conversion symptoms, pain, adjustment to 
chronic illness and/ or preparation for anxiety-provoking medical 
and/or dental problems (Carr,1999). 
 
Development of the concept of illness and pain in children:- 
       Children’s understanding of the concept of illness can be 
corroborated with Piaget’s theory of cognitive development 
(Carr, 1999). Their ability to comprehend the cause of their 
illness or pain progresses through a series of developmental 
stages. Several factors like cognitive maturation, their learning 
experience and/or exposure to their own illness or their 
caregivers’, act as determinant factors in their ability to 
comprehend the perception of illness or pain (Bibace and 
Walsh,1979; Mc Grath,1995). 

        Children are able to comprehend the concept of illness and 
pain even prior to age 3. Even below 3 years of age they can 
comprehend illness and/or pain as a “single-symptom” and the 
causes to be “remote” or external. For example, often they are 
seen to hit the floor with their hand or scold the table as if the 
latter have made them fall or hurt them. They can even express 
their pain verbally and even localize the pain that hurts them. 
They are also able to identify the pain in others. Children of this 
age has the ability to comprehend that their experience of pain 
can also be eased either by asking for medicine, by showing it to 
others or by receiving hugs and kisses from the caregivers. 
Gradually they learn to give elaborate description of their pain 
and also learn to attribute pain to some external causes. 
(Carr,1999). 
       The understanding of “illness” in terms of “single-
symptom”, continues till about  5 years of age. Between 3 and 5 
years of age, children can understand the concept of “contagion” 
in causation of diseases. Children at this age often wonder that 
illness might be a kind of “punishment from God” for some of 
their wrong doing. This type of magical thinking or idea persists 
as a feature of children’s thinking even into teenage years, with 
transition occurring between 5 and 7 years of age to “concrete 
operational thinking”(McLeod,2012). Gradually most children 
learn to develop a more “sophisticated” idea or perception about 
the symptomatology and the aetiology of illness. By this time 
they can even indicate the intensity of their pain (Hester, Foster 
and Kristensen, 1990). Between 7 and 10 years of age children 
can even explain why pain hurts. They are by this age, more 
capable of distinguishing between levels of pain, intensity and 
can indicate the fluctuations in their pain experiences.(Brieri, 
Reeve, Champion and Addicoat, 1990). 
       With progressing towards the formal operation stage of 
thinking (McLeod,2012), children are able to give a more 
elaborate physiological explanations of illness and can even 
explain the adaptive value of pain for protecting people from 
harm (Carr, 1999). 
 
Classification 
       Individuals often mistakenly seek medical assistance in spite 
of the fact that their incapacitating physical discomfort is not a 
result of some organic cause (Campo and Fritsch, 1994). 
Paediatric physicians also encounter such somatic complaints 
which does not have any physical basis. (Campo and Fritsch, 
1994; Garralda, 1992). However,the task of diagnosing a child 
with somatisation often becomes complicated, as lot of other 
factors needs to be considered, including medical and 
psychological factors. (Fritz, Fritsch and Hagino, 1997; Campo, 
Jensen-McWilliams, Comer, Kelleher 1999; Walker, Garber, and 
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Greene, 1991; Campo and Fritz, 2001; Shapiro and Rosenfeld, 
1987; Silber and Pao, 2003). 
       In case of children it is often noted that somatisation can 
occur in the form of a “single-symptom” somatisation or a 
“multi-symptom” somatisation whereas the latter is more 
common than the former one. However, even though multi-
symptom somatisation occurs, it often clusters around a central 
complaint, like that of head, stomach or limb pains. Often with 
headache as the chief complaint, it is usually accompanied by 
chest pain, breathlessness, a pounding heart and/ dizziness. 
(Carr,1999).The idea of single symptom complaint can also find 
its expression in a variety of ways, with one symptom such as 
headache, might be predominant in one case and another 
symptom such as abdominal pain or knee pain, in the other. The 
symptomatology and the aetiology of the somatic complaints 
might be conceptualized as falling along a “continuum from 
physiological to psychological” in nature (Carr,1999). 
In the present case study, Manoj came with the complaints of 
frequent headache. Before going in detail with the case history, 
types of headache needs to be considered. 
 
Types of Headache: 
       Two types of headache can be distinguished: tension 
headache and migraine headache. 
       Tension headaches are usually very frequent, bilateral, 
accompanied by dizziness and experienced as “tight band”, a 
“heavy weight” or a “fullness in the head”. Tension headaches 
are usually associated with stressful, anxiety-provoking 
situations at home or at school. This might lead to muscular 
tension in the muscles of the neck, shoulders and head which in 
turn might lead to pain. (Carr,1999) 
       Migraine is periodic, severe and unilateral, accompanied by 
a visual aura, nausea, vomiting and photophobia. The exact 
incidence is unknown. A family history of migraine among 
children with migraine is very common. Migraine attacks usually 
follow a clear precipitant such as excitement, stress, eating 
certain foods such as chocolate or cheese or exposure to 
stroboscopic effects like television, cinema or strobe lights 
(Carr,1999). 
       In case of children, it becomes difficult to distinguish 
between tension headache and migraine headache as in some 
cases they co-occur or children with tension headache develop 
migraine later in their life. Studies have revealed that the onset of 
migraine rarely occurs before the age of 9, while tension 
headache can occur in very young age. However, the “categorical 
classification” is rejected by most researchers and they argue that 
tension headache and migraine headache are “two ends of a 
continuum”( Williamson,1993). 
 
Clinical features 
       The main feature of somatoform disorders is “repeated 
presentation of physical symptoms, together with persistent 
requests for medical investigations, in spite of repeated negative 
findings and reassurances by doctors that the symptoms have no 
physical basis.  If any physical disorders are present, they do not 
explain the nature and extent of the symptoms or the distress and 
preoccupation of the patient.  Even when the onset and 
continuation of the symptoms bear a close relationship with 
unpleasant life events or with difficulties or conflicts, the patient 

usually resists attempts to discuss the possibility of psychological 
causation; this may even be the case in the presence of obvious 
depressive and anxiety symptoms.  The degree of understanding, 
either physical or psychological, that can be achieved about the 
cause of the symptoms is often disappointing and frustrating for 
both patient and doctor.     
       In these disorders there is often a degree of attention-seeking 
behaviour, particularly in patients who are resentful of their 
failure to persuade doctors of the essentially physical nature of 
their illness and of the need for further investigations or 
examinations.”   
   

• References: Adapted from ICD-10: World Health 
Organisation. The ICD–10 Classification of Mental and 
Behavioural Disorders. Geneva: WHO, 1992 

 
Prevalence studies 
       Global prevalence rates for somatic complaints in children 
and adolescents range from 13.1% to 28.3% (Lehmkuhl, 
Döpfner, Berner, Fegert, Huss, Lenz, Schmeck, Lehmkuhl, 
Poustka, 1998).  Contingent upon the methods used and the 
population considered, somatisation problems in children and 
adolescents fluctuate between 2% and 10% of cases with 
headaches being common among children’s and adolescent’s 
complaints. (Williamson,1993; Eminson et al., 1996; Garralda, 
1996). About 70% of children and adolescents have occasional 
headaches, with frequency of experiencing headache increases 
with age. Headache has been found to be more common and 
severe among girls than boys in about 1-2 percent of the 
paediatric population (Carr,1999) 
       Studies conducted on the prevalence rates of headache on 
children and adolescents revealed that 1 month and lifetime 
prevalence rates is 58.4% (95% confidence interval [CI] 58.1–
58.8). However, it was found that females are more likely to have 
headache than males also indicating differences in gender, age 
and regional differences in global prevalence.  (odds ratio [OR] 
1.53, 95% CI 1.48–1.6) (Abu-Arafeh, Razak, Sivaraman and 
Graham, 2010). 
       Another study conducted by Arruda, Guidetti, Galli, 
Albuquerque and Bigal (2010) revealed that “infrequent episodic 
tension-types” headaches are prevalent in 2.3% of children 
between the age of 5 and 12; “frequent episodic tension-types” 
headaches happened in about 1.6% of children and  “probable 
tension type” headache in about 13% of the cases indicating a 
high prevalence of primary headache  in young children. 
       In another study it was found that about 57.5% of the 
adolescents reported recurrent headaches whereas, migraine was 
reported by at least in about 17.2% of cases. “Unspecified type of 
headache” was found in about 14.9% of cases and tension type 
headache in 11% of children and adolescents, with females 
gender found to be suffering more (p=0.018) than male. 
Increasing age was also found to be associated with experiences 
of headache, particularly migraine. The onset of headache was 
found to be at around 11.33 years of age (10.72 years in 
girls vs. 11.75 years in boys; p < 0.001). About  37.1%  of the 
adolescents also complained of progression of headache since its 
onset. However, other characteristics of headache were not found 
to be dependent upon gender. This study also revealed that 
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headache was more prevalent in higher grades. (Gupta, Bhatia, 
Dahiva, Sharma, Sapra,Semalti and Dua, 2009) 
       One study conducted in Shiraz including schoolchildren of 6 
to 13 years old, also confirmed that the overall prevalence of 
headache was 31% with tension-type headache prevalence in 
about 5.5% of the cases. However the prevalence of headache 
increased with age and girls were significantly more likely to 
report tensions-type headache (Ayatollahi and Khosravi, 2006). 
       Several studies were conducted on the nature of headache 
and the factors responsible in causation of headache in children 
and adolescents. The clinical features of headache in most 
children mostly resembled the Chronic Tension type headache as 
found from the study conducted in India (Chakravarty,2005).  
60.9% of the children  between 3 and 15 years old described their 
headache as “mild” , 36.5% described it as “moderate” and 2.6% 
described it as “severe”. With respect to localization of headache, 
53% experienced their headache at the forehead and 29.6% over 
the whole of the head. 73.9% described their pain due to 
headache as “just sore” or “dull”. About half of the children often 
reported “light intolerance”, “noise intolerance”, “anorexia or 
nausea” especially during the attacks of headache. It was also 
reported that at least 32% percent of the cases had some 
underlying chronic disease that might have contributed for the 
headache. At least 11% had serious family related stressful life 
events and in 4 cases headaches were triggered by family 
bereavement. It was also found that the clinical features were 
consistent with those of adult population along with presence of 
some predisposing stressful risk factors, physical and/ or 
emotional factors also was responsible for headache in children 
and adolescents (Abu-Arafeh,2001). 
 
Comorbidity 
       The “recurrent, medically unexplained physical symptoms” 
associated with other psychiatric symptoms are very common in 
paediatric age group (Campo and Fritsch 1994).Results of 
previous studies showed that children classified as “paediatric 
somatizers” were associated with family dysfunction, functional 
impairment, poor academic performance and school attendance, 
perceived health impairment, and frequent consultation of health 
services. (Campo, McWilliams, Comer, Kelleher, 1999).  
In India, academic stress and achievement was found to be 
directly related to heightened anxiety in majority of children 
leading to headache and other somatic complaints. The clinical 
features of tension-type headache in children was also found to 
be different from that of adults as vast majority of clients 
exhibited overlapping features of migraine and tension-type 
headache. ( Chakravarty 2005).     
 
Theoritical Perspectives:  
Biological Perspectives: 
       According to the Biological Vulnerability theory, due to 
certain developmental history or genetic predisposition, some 
children when exposed to stress and/ or infection, might develop 
somatic symptoms which might be associated with their 
biological vulnerability or dysfunction of some specific organs or 
biological systems (Lask and Fosson,1989). However, the nature 
of the symptoms can however be determined by the biological 
vulnerability (Gross and Drabman,1990). 

       From the perspective of the General Adaptation Syndrome 
Theory, an accumulation of stress, regardless of the type, might 
lead to a “generalized stress response” or the so-called “General 
Adaptation Syndrome” (GAS) (Selye,1976). The symptom 
usually begins with an alarm stage (autonomic arousal) followed 
by the resistance stage, (physiological hyper-arousal is 
maintained) and finally the exhaustion stage (body’s immune 
system functions poorly and vulnerability to stress and infections 
is greatly increased). However, the same stressor has different 
manifestations in different people (Sarafino,1994; Lask and 
Fosson,1989) which is also followed by variances in coping 
strategies of different people (Turk, Meichenbaum and Genest, 
1983).  
 
Psychological Perspective:- 
       Freud’s psychoanalytic perspective explains that anxiety 
aroused by an unconscious conflict is converted into physical 
symptoms. The physical symptoms are more acceptable and 
tolerable than the unconscious conflicts which act as a way of 
avoiding the psychological distress. The “primary gain” derived 
from these conversion symptoms is anxiety reduction and the 
“secondary gain” is that they allow the child to avoid unpleasant 
activities and appeal compassion from others  (Carr,1999). 
       Psychosomatic Theory explains that some children might 
have difficulty in acknowledging and expressing their emotions 
(Alexander,1950) and in due course of time might have learnt, 
that ‘illness’ is  a means of expression. These conversion 
symptoms and chronic pain thus allow children to communicate 
distressing emotions such as anger, jealousy, envy, guilt, anxiety 
and/or depression,  to others, which they  otherwise might have 
difficulty in expressing (Carr,1999). 
        Stress and Coping theory explains somatic complaints in the 
following way. Adjustment to the chronic strains caused by an 
illness depends upon the balance of risk factors (like illness 
related parameters, functional independence, and psychosocial 
stressors) and resistance factors. Resistance factors fall into 3 
categories: interpersonal factors (competence, easy temperament 
and problem solving abilities); sociological factors (family 
environment, social support and material and economic 
resources) and stress-processing factors (cognitive appraisal and 
coping strategies) (Drotar,1992; Wallander and Varni, 1992, 
1998; Varni, Katz, Colegrove and Dolgin, 1996). 
       According to the Family Systems Theory, specific 
maladaptive family processes like enmeshment, disengagement, 
overly rigid, or flexible boundaries, triangulation, marital 
discord, and responsivity to illness etc., determine the extent to 
which children develop somatization or conversion symptoms or 
develop adjustment problems to chronic illness. Certain exposure 
to family culture of distress, being expressed somatically or 
where sick-role behaviour elicits care and attention might also 
lead towards development of somatic complaints of the child. 
However, the severity and specific manifestation of the 
symptoms will also depend on the child’s personal 
psychophysiological reactivity and physiological vulnerabilities. 
(Wood, 1994, 1996; Carr, 1999). 
       Behavioural theory: Conversion symptoms, chronic pain and 
adjustment problems associated with chronic illness are often 
reinforced knowingly or unknowingly, by rewards associated 
with these illness behaviours, symptoms or the sick-role 
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behaviours (Fordyce,1976). These reinforcers might include 
keeping the child out of  difficult relationships; helping the 
child avoid difficult work or school situation and eliciting 
attention that might otherwise be withheld. The child’s specific 
environmental or interpersonal relationships can act as cues for 
future onset of episodes of illness behaviours (Carr, 1999).        
Cognitive-behavioural Theory explains pain in the following 
way: When exaggerated beliefs, that individuals might have 
about the nature of the symptoms or illness, might result in 
“confirmatory bias” with respect to illness-related information. 
As a result they might selectively attend and respond to  
information which s consistent with their negative beliefs about 
the problems (Hawton, Salkovskis, Kirk, and Clark, 2001).  
 

II. PSYCHOTHERAPEUTIC TREAMENT APPROACH 
       For Manoj, a family-based approach was followed mostly  
including psychoeducation, a reduction of environmental stresses 
within the family, family based contingency management and 
pain-management skills training and certain cognitive 
techniques.(Williamson, 1993; Campbell and Patterson, 1995; 
McGrath et al,, 1990; Sanders et al., 1994).For Manoj, the 
‘stressful’ events were leading to increase in  physiological 
arousal in him and also precipitating, maintaining, and/or 
exacerbating the headache. For this reason, training in tension-
reduction skills was a core element in the treatment programme. 
Progressive muscle relaxation was taught to Manoj in the initial 
sessions. This was followed by some self-management skills 
(e.g. self-instructional technique or cognitive self-statements), 
and training for parents in how to prompt and reinforce his self-
help behaviors (contingency management) and guide him in the 
relaxation exercises (Carr, 1999). 
       The results of previous studies revealed that when Applied 
Relaxation was used in treating different phobias, panic disorder, 
headache, pain, epilepsy, and tinnitus, showed significantly 
better results than no-treatment, or attention-placebo conditions. 
Applied Relaxation can also be considered as effective as other 
behavioural methods. In case of follow-up studies, after 5–19 
months, the effects were maintained, or further improvements 
were obtained (Öst, 1987). 
       Relaxation training is also considered to be a sustainable 
treatment approach especially for school-based children with 
chronic tension-type headaches. Results of studies showed that 
headache, in children who were treated with relaxation training, 
significantly reduced when compared to those who were not 
given any treatment. A 6-month follow up also revealed that at 
least a 50% improvement (Larsson and Carlsson, 1995).  
       Relaxation is a well-established and efficacious treatment for 
recurrent headache specially in case of recurrent headache in 
paediatric population. (Holden, Deichmann and Levy,1999). 
 

III. CASE HISTORY  
       Master “Manoj” is a 9 year old boy, currently studying in 
class IV, belongs to a middle-class Hindu, nuclear family. He is 
the first son of his parents and has a younger sister who is 4 years 
younger to him. Manoj was brought by his parents with the chief 
complaints of headache, lack of concentration in studies, easily 

getting angry and agitated, hitting his sister at times, for last 6-7 
months. His academic performance also deteriorated for last 4-5 
months. According to Manoj, he was scared to go to school as his 
friends teased him about his poor performance in his academics.  
He was afraid of being scolded by his teachers and/or any 
authority figures. He would often seek for reassurance as he was 
unsure and was confused while doing his activities. Precipitating 
factor was identified as poor performance in his previous 
examination, 10 months back, followed by a parent-teacher 
meeting and scolding from his parents, especially by his father. 
Past history revealed 2 years back he had similar type of 
headache which subsided with medications. Family history 
suggested features of anxiety in both the parents. 
Developmentally his milestones were attained at appropriate 
ages. Temperamentally, Manoj was shy, sensitive to criticism 
and was often nervous while interacting with others. Behavioural 
observation revealed appearance well kempt and tidy, eye 
contact maintained; rapport could be easily established as attitude 
towards the examiner was cooperative. Motor behaviour was 
found to be normal. Speech was relevant, coherent and goal 
directed. However, he spoke only when questioned in the initial 
sessions. Attention could be easily aroused and sustained for an 
appreciable period of time. Memory was intact with average 
intelligence. Subjective and objective affect was found to be 
anxious.  
       On the basis of the case history and behavioural observation, 
Persistent somatoform pain disorder (F 45.4) was given as a 
Provisional diagnosis (World Health Organization,1992) 
   
Points in Favour for the above diagnosis is as follows:-- 

• persistent, severe, and distressing headache 
• could not be explained fully by a physiological process 

or a physical disorder 
• pain occurred in association with emotional conflict or 

perceived psychosocial problems 
• a marked increase in support and attention, either 

personal or medical is being provided by the 
family/caregivers 

 
• References: Adapted from ICD-10: World Health 

Organisation. The ICD–10 Classification of Mental and 
Behavioural Disorders. Geneva: WHO, 1992 

  

IV. INVESTIGATIONS AND ASSESSMENT 
       Manoj’s parents first consulted the General Physician who 
referred them to a Psychiatrist for help. Then they were referred 
to a psychologist for an educational and psychometric evaluation 
followed by psychotherapy. Psychological test findings revealed 
Manoj’s intellectual functioning was on the average level (I.Q= 
108) along with features of attention difficulties. Findings also 
revealed that his academic performance was affected mostly by 
his level of anxiety.  During the psychotherapy sessions, Manoj 
was given the Hamilton Anxiety Rating Scale (HAM -A) and a 
visual analogue scale to rate his level of anxiety and his level of 
distress due to his headache. 
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V. THERAPEUTIC PROGRAM 
       The total number of session conducted were 12 with one 
hour duration of the sessions, once a week initially for 8 sessions. 
Then gradually the frequency of the sessions was reduced with 
once in 3 weeks to once in 4 weeks. Within the treatment session, 
training in applied relaxation was combined with other cognitive 
and behavioural techniques (Hawton, Salkovskis, Kirk, and 
Clark, 2001).  

 

VI. PSYCHOPATHOLOGY FORMULATION 
       Based on the case history, behavioural observation and self-
reports of Manoj, the psychopathology formulation was done 
which is illustrated as follows— 
 
 

Figure 1: Figure showing the Psychopathology Formulation: 
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PREDISPOSING 
FACTORS 

• Personal—  
Physiological vulnerability 
and  physiological reactivity 

• Contextual—  
Family elicits care in case of 
sick-role behaviour 

• Psychological 
factors— 

• Suggestibility 
(friends bullying him 
“you are a mental” ) 

• Temperamental-ly 
was shy, sensitive to 
criticism, difficulty in 
interacting with 
others especially 
children of his age 

• Low self-esteem 
• External locus of 

control 
 
 

MAINTAINING FACTORS 
• Personal— 
• Sick-role behaviour 
• External health locus 

of control 
• Cognitive distortions 

(catastrophizing, 
selective abstraction, 
overgeneralization) 

• Dysfunctional coping 
strategies (avoidance, 
escape) 

• Contextual 
maintaining factors— 

i) Treatment system factors 
• Family denies/ faces 

difficulty to accept the 
role of psychological 
factors in causation of 
the headache 

• Family initially 
ambivalent about 
resolving the problems 

• Family never coped 
with similar problems 
before 

 

ii)Family systems factors 
(Maintaining Factors Contd) 

• Unintentionally 
reinforcing the 
headache/sick role 
behaviour 

• Unintentional failure to 
reinforce non-
symptomatic behaviour 
and age-appropriate 
independent behaviour 
or adherence 

• Inconsistency in 
management of 
somatic symptoms or 
non-adherence 

• High proximity and 
overprotective 
interaction in 
management of 
somatic complaints or 
non-adherence 

• Extreme reactivity to 
symptoms 

iii)Parental Factors 
Low parental self-esteem, Low 
parental self-efficacy ,Cognitive 
distortions, Anxiety features in 
parents 

• Perceived family 
stress—children’s 
school/academic 
performance and 
achievement 

iv)Social network factors 
• Cousins doing well in 

examination, 
“Maintaining” at par 
with the society in 
terms of children's 
education, social status 

 

PRECIPITATING 
FACTORS 
 
Poor academic 
performance (perceived 
as stress by parents and 
child) , 
 
 parent-teacher meeting 
followed by 
scolding and hitting  by 
parents especially by 
father 
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       HEADACHE 

 
 
Reference: Carr,1999 
 
Initial phase  
       The initial sessions were first focussed on taking a detailed 
case history including both the parents’ version of the presenting 
complaints as well as the child’s, along with behavioural 
observation. Primarily, the sessions were directed mainly 
towards contracting with the parents for the treatment. A detailed 
psychoeducation including information on the clinical features, 
predisposing, precipitating, maintaining and protective factors 
were explained, along with the impact of the illness on cognition, 
behaviour, family adjustment, school adjustment and health over 
lifespan was provided to the parents. Manoj was given a simpler 
version of the formulation using simple schematic drawings and 
his favourite cartoon characters. However, it took some time for 
the parents to accept the “multifactorial” explanation of the 
presenting problems (Carr, 1999) which includes biological 
factors as well as the psychological factors in the causation of the 
symptomatology. The parents were worried since they were 
convinced with the fact that some “neurological” or “something 
serious” is wrong with their child (Carr,1999). 
       The focus and the goal of the therapy were explained to the 
parents and also nature and the basic structure of the sessions 
were discussed with them. A visual analogue scale from 0 to 10 
(with 0 indicating minimum distress and 10 indicating maximum 
distress) was explained to Manoj as well as his parents for 
indicating his level of distress caused by his headache.  
       A family based treatment approach (Carr,1999)was also 
followed with some sessions being conducted with parents only, 
then followed by sessions with Manoj only and then including 
both the parents and the Manoj in the sessions.  
       Manoj and his parents were trained in recording the 
antecedent, consequences, intensity, duration, frequency and 
other features surrounding the occurrence of the symptoms. 
Initially Manoj was asked to record the intensity of his pain three 
times a day for a week to start out with. A self-monitoring chart 
was used to monitor the fluctuations in symptomatology and 
adherence to treatment regimes. Some pain-management skills 
were taught to Manoj to allow him to alter the physiological 
arousal level. Progressive muscle relaxation was taught to Manoj 
along with deep breathing exercises (Carr,1999). 
       Manoj’s mother was coached in relaxation instruction, the 
process was first modelled by going through the exercises with 
Manoj, while his mother observed . A slow calming tone of voice 
and repetition of instructions was used to help him achieve a 
relaxed state. Before and after the exercises a 10 point scale was 
used to check out how relaxed he felt, where ‘1’ reflected 
complete relaxation and ‘10’ reflected extreme anxiety/tension. 
As reported by most children, Manoj also reported tension 
reduction on the first trial (Hawton, Salkovskis, Kirk, and Clark, 
2001; Carr,1999).  However, he was praised and it was 
interpreted to Manoj and his parents that Manoj has an aptitude 
for developing and refining the relaxation skills. Manoj’s mother 
was told to instruct Manoj in completing the exercises daily at 
home and to praise him for completing the exercises. Manoj was 

instructed to rate his distress due to headache before and after the 
relaxation exercises.  
       However, after one week of practice, Manoj reported 
increase in his headache and anxiety. This was also observed 
from the ratings he gave on the 10 point scale. This might be 
explained in a way that Manoj was being made aware of the 
bodily tension through the exercises, that is normally ignored 
otherwise. Alternatively, it might have occurred because of 
focussing his attention on the somatic processes during the 
exercises might have induced anxiety. This can also be termed as 
a “paradoxical reaction”(Heide and Borkovec,1984) . Pain diary 
was also used in a simplified version. 
 
Middle phase 
       After few weeks, Manoj’s ratings on Visual analogue scale 
and parental reporting indicated marked improvement in his 
condition. According to the parents, Manoj now complained less 
about his headache and was studying on his own. He also 
completed his homework on time. Manoj was now explained that 
his overall adjustment to his somatic complaints was largely 
influenced by the amount of attention he was focussing on the 
symptoms, the way he was evaluating them and their 
consequences of such “sick-role” patterns. Some distraction 
techniques were listed for Manoj like listening to music, playing 
his favourite game etc in order help him distract himself from 
ruminating about his headache and the stressful events as 
perceived by him, in school (Hawton, Salkovskis, Kirk, and 
Clark, 2001).  
       He was now taught how to challenge the ‘catastrophic’/ 
‘bad’ thoughts by asking them what other possible interpretations 
of the situation could be.  A self-instructional technique was also 
taught to Manoj in a simpler way followed by rewarding himself 
for the successful challenging and acting accordingly. Initially it 
was difficult for Manoj to follow the self- instructional technique 
and challenge the catastrophic thoughts. He was again explained 
in the form of diagrams including his favourite cartoon 
characters. He was explained in such a way that as if he would 
inculcate in himself, the ‘stronger’ traits of his favourite cartoon 
character. He was then explained how to break out of a “sick-
role” and plan some alternative ways to deal with the ‘stressful’ 
situations. A diary for self-monitoring was also given to him in 
order to track his own progress. 
       Parents were taught how to use the reward system to 
reinforce Manoj’s “well behaviour”. Manoj also participated in 
preparing the reward chart with frequently occurring illness 
behaviour along with “well behaviour” to be reinforced more 
often. Parents were advised again not to reinforce reassurance 
behaviour of Manoj and were asked to encourage him in 
following the symptom-management techniques.  
 
Terminal phase 
       Manoj reported that he no longer felt scared of the classmate 
who used to bully him by asking him ‘difficult’ and ‘out of 
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syllabus’ questions, as Manoj was able to identify that his 
classmate used to ask ‘irrelevant’ questions just to ‘scare’ him. 
In the terminal phase, the parents were briefed about the relapse-
prevention. They were explained how the recurrence of illness is 
common and the adjustment problems associated with it were 
inevitable. They were told to follow the above techniques to 
manage such relapses even if other similar somatic complaints 
occur. 
       After summer vacation when his school reopened, Manoj 
complained of occasional stomach pain and knee pain for few 
days. His parents again became worried about the consequences. 
They took him to a paediatrician and gave him medicines. 
However, Manoj’s mother reported, Manoj, never complained of 
any stomach ache or knee pain while walking, running or playing 
with his friends. It was mainly when he returns home from play 
after which he has to sit for studies. They were explained again 

the development of the symptomatology and was asked to follow 
the above techniques. 
       Manoj however, reported that he was getting ‘bored’ of 
practicing the progressive muscle relaxation technique and 
insisted on changing the method. He was taught relaxation with 
visualization. He reported that he liked the ‘new’ method and 
reported that he would practice that regularly.  
       It was reported by the parents that Manoj has improved in 
his studies as his grades also improved. His teachers also praised 
him in the previous parent-teacher meeting. He also does his 
homework on his own and even pacifies his mother if she feels 
‘worried’ about his academic performance. Manoj also 
participated in the football tournament in school on his own 
initiative. However, Manoj’s father still felt worried about the 
stomach pain and knee pain. He was again explained the 
antecedents and consequences of such somatic complaints. 
 

OUTCOME: 
 
Graph 1: Graphical representation of the Mean Scores of ratings given by Manoj on a Visual Analogue Scale before and after 

practicing the progressive muscle relaxation: 
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Graph II: Graphical representation of improvement through sessions as assessed by HAM –A 
 

 
 

VII. THERAPIST’S REFLECTION 
       A variety of personal and contextual factors played a key 
role in reduction of the symptomatology in case of Manoj. To 
reflect on them, a few that can be stressed might be termed as 
‘protective factors’ (Carr, 1999).  These factors were not only 
effective in making the treatment programme effective, but also 
served as a foundation for the therapeutic change in Manoj. 
       Though the family, especially the parents were initially not 
ready to comprehend and accept the fact that, psychological 
factors could be responsible in causation of Manoj’s headache, 
they eventually accepted the fact that there is “some problem” 
beyond the physical or organic cause, as inspite of consumption 
of medicines, mainly painkillers, Manoj persistently complained 
about headache. Gradually the parents accepted the formulation 
and the treatment plan and were committed to resolve the 
problem. Moreover, a secure parent-child relationship also might 
have had contributed towards the betterment of the 
symptomatology. Previous studies also reflect on the relationship 
between secure attachments in childhood and positive social-
emotional competence, cognitive functioning, physical health 
and mental health. However, it becomes difficult at times to 
control certain variables like changes in life circumstances, stress 
etc that might affect the attachment classification throughout the 
lifespan causing a hindrance to the well-being of the child 
(Ranson, and Urichuk, 2008).Authoritative parenting was also 
another reason that could be cited here for the progression of the 
treatment. Manoj’s parents were very supportive in nature. When 
they realised that Manoj’s problems might be related somewhat 
to the way they were ‘managing’ their child’s behaviour, 
significant improvements were observed in Manoj’s behaviour at 
home. This realization might have urged them to modify their 
way of handling their child’s behaviour. (Chung and Lai-
kuen,1985). 
       It was also noted that, after the psychopathology formulation 
was explained to his parents, they also understood the importance 
of clear and direct communication among the members of the 

family. Moreover, the entire family including the younger sister 
was very much involved in the therapy sessions. Often it was 
reported by the parents that the younger sister would help Manoj 
in school (both children were studying in the same school) to 
deal with “stress” and also asked him to practice deep breathing 
whenever he felt ‘tensed’. The gradual lowering of family stress, 
good parental adjustment, accurate expectations about Manoj’s 
academic performance depicted the amount of acceptance and 
flexibility the parents had in adapting to the changes being made 
in home environment. This also indicates that the role of a good 
social support from the family can speed up the process of 
betterment. 
       The parents especially the mother acted as ‘co-therapists’. 
Previous studies also revealed that relaxation when taught to 
children by their parents under a psychologist’s guidance it has 
the added benefit of disrupting the  anxiety-maintaining parent-
child interactions. The training given to parents can often act as 
‘change agents’ for their children (Berkowitz and Graziano, 
1972; Johnson and Katz, 1973; O’Dell, 1974; Cone and Sloop, 
1974; Patterson Chamberlain and Reid, 1982). 
       Involving the parents in the relaxation training sessions had 
the risk of interference with the Manoj’s ability to cope as the 
parents were very anxious regarding their child’s headache 
(Dahlquist, Powers, Cox and Fernbach ,1994) However, Manoj’s 
mother often used their family’s native language in assisting him, 
which also might have had facilitated the progress of the 
treatment sessions. Moreover, the importance of ‘family-
centered’ treatment could be highlighted here. The mother and 
the younger sister acted as co-therapists, which supports the 
notion that using the existing ‘family personal resources’ is 
important in psychological interventions for children (Barrera, 
1999). 
       Previous studies also showed success in training parents in 
management of both internalizing and externalizing behaviour 
problems in childhood (Wahler,1969; Forehand, King, Peed and 
Yoder, 1977; Walter and Gilmore, 1973; Patterson et al., 1982; 
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Lovaas, 1978; Hemsley, Howlin, Berger, Herson, Holbroak, 
Rutter and Yule, 1978; Moreland et al., 1982).  
       Corroborating with the previous findings, this study also 
depicted that the overall systematic-involvement of the parents 
 leads to improvement of condition in case of chronic tension-
type headache in children. The parents were also trained how to 
prompt and reinforce Manoj’s self-help behaviours (Beames,  
Sanders and Bor, 1992).The expectation that the parents 
developed, that their child would achieve a higher functioning 
was associated with greater improvement and involvement in 
guiding and participation of the parents in the treatment process, 
leading to further improvement (Chung and Lai-kuen, 1985). 
       However, as mentioned earlier, the maintaining factors also 
has a remarkable role in somatization. As in case of Manoj, his 
father still had the difficulty in ignoring the symptoms. However, 
his mother was able to understand the pathology and reported 
that at times when she ignored he would not complain of 
stomach ache or knee pain. However, his father would get 
worried and took him to a doctor and gave him medicines. 
Manoj’s father also reported that though he tried his best to 
ignore but he gets ‘tensed’ and fear that ‘what if something 
happens…’Here it can be noted that even though Manoj has 
started learning to cope with ‘stressful’ situations by not taking 
the help of a ‘sick-role’ behaviour, the maintaining factors might 
be causing a hindrance for the complete remediation of 
somatization.  The inadvertent reinforcement or the secondary 
gains for the somatization symptoms, non-adherence to the 
treatment regimes and behaviour, especially by the father could 
be said to be highly associated with further development of 
similar somatic complaints. It can also be said that failure to 
reinforce selectively, behaviours associated with non-
symptomatic role, adherence to treatment regimes and age-
appropriate autonomy might also be the cause (Carr,1999). 
       The further goal of the therapy lies in cognitive restructuring 
of the family especially in case of the father along with 
reassuring him the long-term effects/ benefits of relaxation in 
reducing headaches (Engel, Rapoff and Pressman, 2005).  
       The present case study also highlights that training parents 
not only has its therapeutic value, but also has important 
implications for future use in a ‘systematic prevention-oriented 
approach to mental health’ (Chung and Lai-kuen, 1985). 
 

VIII. CONCLUSION 
       Validating with the previous literature, the present case study 
also showed that psychological intervention especially applied 
relaxation combined with cognitive and behavioural strategies is 
a favourable approach for management of chronic pain in 
children (Fisher, Heatcote, Palermo, Williams, Lau and 
Eccleston, 2014). The study also redirects the role of maintaining 
factors in persistence of somatic complaints. 
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The purpose of this paper is to explore the impact of “Maturing Integrating Risk Management “  (MIRM) on the effectiveness of managing the 

organization risk profile and its impact on  choosing the appropriate degree of financial leverage decisions  to  be used  in the organization's capital 
structure. 

 
Abstract- Organizations take several financial decisions, one of 
the most critical decisions affecting company value is financial 
leverage. Firms projecting a large degree of financial leverage 
could be beneficial and at the same time risky.  This study 
presents a new approach known as "Maturing Integrated Risk 
Management" (MIRM), which maximizes the effectiveness of 
organizational decisions. This approach will enhance the full 
integration between strategic and operational standards, 
internally and externally across all over managerial hierarchy 
levels. In this study we will investigate the relationship between 
financial leverage and company performance by testing all 
companies that are listed in the Egyptian Securities Exchange 
market index (EGX 100)  from the year from 2006 to 2012. The 
results indicate that financial leverage is negatively affecting 
Return on Sales (ROS), positively affecting Return on Earnings 
(ROE) and having no significant effect on Return on assets 
(ROA) and Earnings per Share (EPS).  
 
Index Terms- Maturing Integrated Risk Management-Business 
Transformation –Accounting Growth-Leverage-Financial 
Leverage –Optimization –Competitive Advantage- Maturity Risk 
Profile –Risk Management –Integrated Risk Management 
 

I. INTRODUCTION 
here are many issues affecting decisions in managing risk, 
among these issues are unstable markets, a web of new 

regulations and compliance demands, rapidly changing client 
needs, and increased scrutiny from auditors and investors, to 
name just a few. Moreover, these issues are often interconnected, 
thereby increasing their complexity and potential impact on a 
company’s ability to achieve its objectives ,(KMPG,2013) . 
       According to MetricStream (2014) changing trends and 
shifts in the functioning of risk management indicate that 
executive decision makers and risk managers within banks and 
financial institutions have to grapple with some basic issues. 
How much is the bank or financial institution prepared to lose 

from all sources of risk over a given horizon (often a reporting 
period, but also over shorter horizons) to achieve its overall long-
term financial objectives? More importantly is what about the 
more strategic risk areas, such as those related to emerging 
market entries or acquisition growth strategies? What about the 
risks that could affect financial performance (or even the very 
survival) of the enterprise—risks like brand degradation or 
product relevance? This is where executives are far less 
confident, (Herrinton,2012 ). 
       Therefore ,Organizations need to go further than simply 
addressing the danger that is inherent to an individual business 
shift. As a result, such aggregation provides only limited 
guidance to those seeking to understand and manage the complex 
interdependency that surround strategic risks. Such risks have 
been a breakthrough in representing some of the largest threats to 
successful business shifts. Consequently, effectively managing 
strategic risks supports successful business transformation 
(Gollenia et al.,2015). 
       The financial decision of any organization is the how the 
firm is to raise funds in order to invest in the desired project(s). 
Companies raise funds through two different sources, either debt 
or equity (C). Debt is a cheaper source of finance than equity 
since the cost of debt (interest) is tax exempt, in other words the 
firm does not pay taxes on debt. The cost of equity on the other 
hand is the distribution of company profits or net income to 
shareholders after the payment of taxes, that is, the firm pays 
taxes on equity. Even though debt as a source of finance is 
cheaper than equity, debt is more risky when compared to equity. 
Debt is more risky because it entails the compulsory payment of 
fixed installments unlike equity, where the company could either 
distribute profits among shareholders or not, based on the 
requirement of funds for investment in new projects. As a result, 
there is a tradeoff between the costs and benefits of either source 
of finance.      
       Financial leverage is the term given to the use of fixed costs 
in a company's capital structure, in other words the extent to 
which the company is using borrowed money.  The capital 
structure decision reflects judgment and the assessment of a 

T 
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highly uncertain future management degree of risk aversion and 
may affect the firm’s financial policy. Thus, the change in capital 
structure that is caused by an increase or decrease in the ratio of 
debt to equity is referred to as financial leverage (Ojo, 2012). 
According to researchers financial leverage as a risk management 
technique is beneficial to the company. Any increase in earnings 
before interest & taxes is magnified in the firm's earnings per 
share (Haim & Marshall,1988). According to these researchers, 
debt (bonds) is a low risk security and the cost of these securities 
(interest) is tax exempt, therefore the cost of using debt in the 
capital structure is substantially lower than the cost of equity. 
This is based on the fact that the bondholder's claim on the firm 
is limited to a fixed interest, unlike shareholders' claim on the 
firm which require a certain percentage of company profits. 
       Even though financial leverage is beneficial to the firm, it is 
at the same time risky since it entails the payment of fixed costs 
that are obligatory for the company. The increased use of 
financial leverage in the firm's capital structure could possibly 
lead to bankruptcy, since it puts pressure on the firm to pay fixed 
installments to creditors that are obligatory (Horne, 2002). 
       The more debt a firm has (as a percentage of assets), the 
greater is its degree of financial leverage. Debt acts as a lever in 
the sense that using it can greatly magnify both gains and losses. 
Hence, financial leverage increases the potential reward to 
shareholders, but it also increases the potential for financial 
distress and business failures (Ross, Westerfield and Jordan 
1998). As a result the use of a correct combination of borrowed 
funds (debt) to investors' funds (equity) in the firm's capital 
structure is crucial for a firm to increase its value and to gain and 
maintain a competitive advantage in the market. As the ratio of 
debt to equity in the firm's capital structure increases, the firm is 
projecting higher degrees of financial leverage. As a result more 
earnings per share are expected, and consequently more risk in 
achieving higher earnings is also expected. As a result, there is a 

tradeoff between increasing earnings and the financial risk 
entailed in doing so. 
       Therefore, efficient risk management is especially important 
as it flags the way for development, management and value 
maximization. This  will lead to sustainable competitive 
advantage and increased profitability of all structural and other 
intellectual capital Jaeger  (2005)   
        (Herrinton, 2012) points out that without the right tone from 
top management and the commitment to change the culture of the 
business, business transformation is not efficient. Senior 
executives will need to change the way they incorporate risk 
considerations while making key business decisions. They will 
need to communicate openly with all stakeholders about what 
that change looks like and what it will mean. And most 
importantly, they need to be consistent and hold the organization 
accountable for risk management in all they do. 
 

II. LITERATURE REVIEW  
       When the management of risks or opportunities is effective, 
it often remains unnoticed. When it fails, the consequences for 
clients and staff may be significant. Having good risk 
management practice ensures that the department can undertake 
activities with the knowledge that measures are in place to 
maximize the benefits and minimize the negative effect of 
uncertainties on organizational objectives (DCSI ,2013). 
 
2.1. The perspectives in managing  Risks: 
       2.1.1.From managerial perspective : Risks can be 
classified as strategic or operational. Effectively managing 
strategic and operational risks require that the differences 
between the two categories be clearly understood. Examples for 
each of these two risk categories are provided in 2TUTable (1) U2T by 
(Gollenia et al.,2015) 
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Table (1)Examples of different strategic and operational risks  
 

.Strategic risks Operational risks 

• Market risk drivers 
• Technology risk drivers 
• Regulatory and compliance risk 

drivers 
• Macro economic risk drivers 
• Social risk drivers 
• Environmental risk drivers 
• Geopolitical risk drivers  

• Financial risks related to the financial returns that a project ultimately 
delivers 

• Technology risks related to the specific technologies being 
implemented 

• Security risks related to unauthorized system access and use 
• Information risks related to such things as the accuracy and 

availability of the information provided by a system 
• People risks related to the people charged with implementing and 

using a system 
• Business process risks related to the processes that a system must 

support 
  

 
2.1.2.  Risk Decisions From Financial perspective : 
       Pioneer researchers in the field of the appropriate 
combination of debt & equity in a firm's capital structure (Miller 
& Modigliani, 1958) determined that in a perfect market the 
firm's capital structure is irrelevant to it value and hence its 
performance. according to these researcher the only factor that 
will add value to the firm is the choice of project(s) for 
investment. 
       In reality, however, the choice of capital structure affects 
companies due to the tax deductibility of interest on debt and the 
agency cost theory proposed by researchers (Jensen & Meckling 
1976). According to these researchers, the use of more debt in a 
firm's capital structure (higher degrees of financial leverage) 
improves the performance of the company and hence firm value. 
According to the researchers this is due to the fact that more 
financial leverage will decrease agency costs. Agency costs are 
the costs that arises from the conflict of interest between the 
manager and outside equity participant (shareholder). Managers 
generally prefer to invest in more risky projects with the concept 
of acquiring higher future profits. On the other hand, 
shareholders prefer investment in safe projects that will entail a 
definite share of profit for distribution. These translate into 
higher agency costs which increase with higher outside equity 
participation (shareholders). Hence, higher leverage has the 
potential to reduce costs and enhance performance.    
       Contradicting these findings, (Myers, 1977) proposed that 
the use of higher leverage could have a negative effect on 
company performance and as a result firm value. According to 
Myers, since more leverage requires that part of the firm's profits 
should be distributed to debt holders, valuable investment 
opportunities may be rejected by a highly leveraged firm. This is 

attributed to the fact that the company will always try to avoid 
the option of default risk (the risk of not paying interest on debt). 
This could lead to a decrease in company performance and hence 
firm value. 
       Likewise (Titman, 1984) and (Maksimovic & Titman 1991) 
propose that a highly leveraged firm affects the likelihood of its 
expected liquidation and they state that since debt holders are 
inclined to place more restrictions on the firm, customers, may 
perceive the product quality of a highly leveraged firm to be 
compromised making them reluctant to transact with it. And in 
the process of liquidation customers will only be willing to trade 
with firms if its' prices are low. According to these researchers 
financial leverage has adverse effects on firm value. 
       Following these theories, research recorded mixed effects 
between financial leverage and firm value. Fosu, 2013 
investigated the relationship between capital structure and firm 
performance in South Africa, the results indicate that financial 
leverage has a positive and significant effect on firm 
performance. Ojo, 2012 studied the effect of financial leverage 
on the corporate performance of Nigerian firms, during the 
period of the study financial leverage was found to both 
positively and negatively affect firm performance. 
       Financial leverage is risky but expected to be profitable, 
however this is not always the case. Rehman (2013) studied the 
effect of financial leverage on the financial performance of sugar 
companies listed in the Pakistani Securities market. The results 
indicate a positive relationship between financial leverage and 
return on assets of these companies. Likewise, the study indicates 
a positive relationship between financial leverage and growth in 
sales. The study however, indicated a negative relationship 
between financial leverage and other measures of financial 
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performance including earnings per share, profit margin and 
return on assets. The researcher explained this negative 
relationship due to the fact that as debt increases, firms will be 
required to pay more interest from its earnings and as a result the 
amount of earnings available for distribution among shareholders 
decreases. Similarly Raza (2013) found no relationship between 
financial leverage and the financial performance of companies 
listed in the Pakistani securities market. According to the 
researchers these companies where following the pecking order 
theory of capital structure which maintains that a firm seeks 
internal sources of finance, such as retained earnings, before 
seeking for external sources of finance which include either debt 
or equity. 
 
2.2.1  Risk decisions from  Risk management perspective  
       According to KMPG (2013) when risk-management can be 
transformed into a strategic as well as a tactical capability, this is 
a drive value to the organization. Companies are seeking both 
top-down and bottom-up ways to make this happen, such as 
redesigning risk and capital-management approaches, further 
embedding risk-management capabilities in the business and 
making better use of risk information in the strategy setting, 
business planning process, as well as day-to-day decisions.  

       DCSI ,2013 also states that the success of risk management 
will depend on the effectiveness of the risk management 
framework providing the foundations and arrangements that will 
embed it throughout the organization at all levels. The 
framework;  

 Assists in managing the risks effectively through the 
application of the risk management process;  

 Ensures that the information about risks derived from 
the risk management process is accurately reported; 
and  

 The information is used as a basis for decision making 
and accountability at all relevant organizational levels.  

 
2.2.2. Risk decisions from business perspective : 
       Gollenia et al.(2015), explain that effective risk management 
is needed to minimize the unpredictability associated with the 
transformation of related initiatives. Moreover, successful 
business transformation requires that sufficient attention be 
directed towards managing different categories of risks at both 
the strategic and operational levels. 
 

 
Table ( 2)  the impact of risks on the business transformation 

 
       They  add that the difference between strategic and 
operational risk relates to an eminence that is widely made 
between the organization and its operations . While strategic 
risks  are primarily related to business risk, on the other hand 
risks on the operational level relate to risks for specific business 
transformations, especially during Financial Leverage Analysis. 
These financial leverage decisions will be compared to the 
market, Srivastava et al,.(2011) to come up with  an effective 
leverage decision that will be more effective and will increase the 
firm’s capability  in  managing  its debt in the long run. 
 
2.3. The dimensions of MIRM: 
       The MIRM have two dimensions which are  the IRM and Cs 
Model . As  the  RM, IRM  process fully engaged and 
overlapped with the collaboration model to catch the most 
maturity level of the RM which we  call “ Maturing  Integrated 
risk Management” 
 
2.3.1The First dimension (the Advanced RM steps ) 
       According to  Gollenia et al.,(2015) Risk management 
within  involves the following steps: 

1. Envision: 360° strategic risk assessment addresses the 
identification and assessment of strategic risks. Risks 

can be identified using such tools as scenario planning. 
The outcome of this step is a strategic risk map with a 
consistent and aligned 360° view on key strategic risks 
for the business transformation. 

2. Engage: Risk analysis and Risk response plan involves 
the assessment of underlying business cases of proposed 
transformations in light of potential risks. Generally 
speaking, the impact of risks is assessed based on cost, 
schedule and deliverables. 

3. Transform: Execute risk response plan and monitor 
risks refer to the monitoring of the emergence of risk 
events or execution of planned responses. During this 
step a status report of risks is provided to the steering 
committee of the transformation program and program 
reviews are conducted at set milestones. 

4. Optimize: Review and evaluate risks encompasses 
inspection and improvement of risks and opportunity 
identification. This step is most likely to be successful if 
an open risk dialogue is created between management 
and the board and critical alignments of strategy 
development and execution are monitored 

 
 

Strategic risks: Operational risks: 

impact, either negatively or positively, the ability of a 
company to achieve strategic objectives. 

Impede the extent to which a specific business transformation 
achieves its stated objectives 

➔ This category of risk concerns business risks and 
business decisions. 

➔ This category of risk addresses risks of a specific business 
transformation. 
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Fig ( 3 ) Phases of  Risk Management 
 

.  
 

2.3.2.The second dimension  is  The advanced Collaboration 
Model  : 
       Osher (2002) identifies collaboration as being the most 
sophisticated level of relationship because it requires efforts to 
unite people and organizations in order to achieve common goals 
that could not be achieved by any single individual or 
organization  Acting alone, the backbone of  collaboration is not 
the process of relationship but the strict following of a specific 
result (Denise 1999) and Rusu et al., 2011agreed with that as 

mentioned  in fig ( 1 ) below. They   consider that an extra 
element must be added to the 3C model  collaboration, namely 
“Creativity”  to be 4 Cs  In order to support creativity in 
collaborative systems we consider that: 
        a) Integration between light-weight projects and risk 
management, and  
        b) Flexible content management tools have to be 
implemented   
      

 
Fig (4). The 4C Collaboration model 

 
 

 
       Financial institutions must have appropriate mechanisms in 
place for communicating risks across the organization and for 
reporting risk developments to the board and senior management, 
(BGM,2013). Also the 4Cs should be applied on all types of risk, 
strategic as well as the operational one with the same 
transparency and transformation process. Gollenia et al.,(2015 ) 
agree with this theory, since they report that despite the 

somewhat narrower perspective associated with operational 
level, it should be clear that strategic and operational risks are 
closely linked and, as a result, share many of the same processes. 
In particular, there has been a shift  away from an operationally-
oriented focus (representing traditional risk management) toward 
an understanding that more fully integrates operational and 
strategic perspectives (see fig. 2) , 
  

 
Figure (2) : Maturation of Risk Management. 
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2.3.3 The new  advanced  approach  in managing risks    
“Maturing integrated risk Management  ”  MIRM : 
       We innovate an advanced approach for managing risks 
called  “Maturing integrated risk Management” (MIRM). We 
define this approach as the powerful ongoing systematic process 
that lay out the scoping  of the  organization’s culture  in  
managing  their risks  profile  as  a value drive by greater 
transparency, wide integration and collaborative techniques  from 
the initial formulation of a business transformation to the day to 
day operations  for every individual management discipline  to 
both internally and externally strategic and operationally level .  
This     will lead to maximizing the efficiency of strategic and 

operational process decisions,  and their  business value, thereby 
creating superior competitive intelligence” 
 
2.3.4.1. The mechanism of the MIRM: 
       Risk management process is mainly focused more on the 
operational level than the strategic level. The Integrated Risk 
Management  process is focused  on the operational level and  in 
one way or another on the strategic level. However, the MIRM is 
a systematic process  focused on strategic level internally and 
externally and operation level internally and externally equally 
by merging the 4 Cs collaboration model as mentioned below in 
Fig .(2  ) 
 

Fig .(2) : the mechanism of the MIRM 
 

 
 

2.4.The importance of the MIRM in managing  the financial 
leverage decisions effectively and   adding value  to the 
business : 
       According To  Herrinton (2012) that , Top-performing 
companies (from a risk maturity perspective) implemented on 
average twice as many of the key risk capabilities as those in the 
lowest-performing group and Financial performance is highly 
connected to the level of integration and coordination across risk, 
control, and compliance functions.And Effectively harnessing 
technology to support risk management is the greatest weakness 
or opportunity for most organizations. 
       According to MetricStream (2014) each year, banks and 
financial services organizations spend a substantial part of their 
time and money in mitigating risk and complying with a growing 

set of regulatory and operational compliance requirements.  The 
correct of financial leverage to apply in the organization’s  
capital structure is a very important financial decision affecting 
company performance. By implementing  the MIRM innovative 
approach created in this study with the 4 Cs model, we expect 
that the output of the MIRM which is  a  maturity risk profile will   
support  the  financial decisions to become easier, more effective 
and even more profitable for the company. This is expected to 
occur since all levels of management will become aware of 
financial leverage decisions, in other words these decisions will 
not only be restricted to top management in the finance 
department. Likewise there will be co-ordination between 
strategic risk decisions and operational risk decisions, both 
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internally and externally, thereby bringing about competitive 
intelligence.   
 

III. CHALLENGES OF THE MIRM FOR CREATING A MATURITY 
RISK PROFILE  

       Major shifts in the role of financial services  that 
organizations try to adapt over the last few years  and they have 
brought about a new way to regard risk. Many, if not most new 
risks over the last two decades can be attributed to globalization, 
expending  of new businesses, growth in technology and gains in 
efficiency. These changes have not only brought about 
tremendous economic growth but also a growing multitude of 
risk causing a fundamental change in the approach to risk 
management ,(MetricStream 2014) 
       Thus Herrinton(2012) states that to achieve the results of 
top-performing companies, senior executives, board members, 
and the audit committee need to be  more clear about the 
company’s risk strategy and governance. And according to 
Gollenia et al.,(2015 ) that creating an organization-wide mindset 
is the biggest challenge and BGM(2013)explain that the board 
and management of subsidiary financial institutions will be held 
responsible for effective risk management processes at the 
subsidiary level and must have appropriate influence in the 
design and implementation of risk management in the subsidiary.  
This the core challenge to MIRM  as Herrinton(2012  suggest 
they need to provide adequate oversight and be accountable for 
the company’s risk management practices. Elevating the risk 
discussion to the highest levels of the organization improves 
visibility, accountability transparency, and strategic decision-
making. 
        (KMPG,2013) is agreed with that by state ,Boards of 
directors are under increasing accountability for risk 
management oversight; to be more informed about the impact of 
risk on the organization, and how risk can be managed to help 
achieve strategic and financial objectives. Additionally, new 
regulatory directives are requiring boards to play a more active 
oversight role to help ensure their company has an adequate 
understanding of the impact of risk on capital and performance . 
Besides that  the operational level while business transformation 
managers will need to maintain a much broader focus on risks 
that encompasses strategic and operational risk. 
 

IV. BENEFITS OF FULFILLING MIRM  ON THE BUSINESS 
TRANSFORMATION AND BUSINESS VALUE  

       1-Organizations get the value of building controls and 
processes that focus on risk. But few have discovered the secret 
to balancing risk with cost. (Herrinton,2012) . This easily can be 
done by applying RIRM which will enhance the overall business 
transformation and reduce the cost of control through developing 
an integrated KPI (key performance indicators )internally and 
externally  to monitor and  control effectively . 
        2-   Organizations can effectively align  their   risk profile 
and integrate it  more closely with its strategy. In addition  , this 
will  supporting management clarified the company’s risk 
appetite, defined its risk universe, determined how to measure 

risk, and identified which technologies could best help the 
company manage its risks (Herrinton,2012 .)  
       3- Mature risk management  improve its financial 
performance, strengthen stakeholder communication, and build 
greater trust in the market and internally by  : 

a. Develop  two-way of effective   communications about 
risk with external stakeholders. 

b. Provide stakeholders with the relevant and real time  
information that support  the decisions and values of the 
organization. 

c. Adopt and implement a common risk framework across 
the organization 

 
       4-  MIRM  will  provide  fundamental guidance to the 
planning, development and effective execution of a business 
transformation  and to manage those risks that relate to the 
process of transforming an organization towards a desired future 
state and those risks that relate more to the possibility that this 
desired state becomes either obsolete or sub-optimal, (Gollenia et 
al.,2015 ).  By forceful the board or management committee play 
a leading role in defining risk management objectives. 
       5- MIRM will optimize risk functions by expending the risk 
profile to be related    into individual performance and 
Standardize risk response plan  monitoring and reporting tools 
across the organization value chain ,Integrate the risk activities to 
minimize  its overlap or duplication and Identify and address 
overlap and duplication of risk activities 
       6- Gollenia et al.(2015)   also mention that  ,  given the 
narrower focus of operational risk of exposure , it becomes clear 
why efforts to manage such risk tend to focus more on 
minimizing unwanted upshot over identifying and pursuing 
chance as the  operational  managers will. 
 

V. RESEARCH METHODOLOGY 
       The researchers collected secondary data from Compass 
Egypt concerning the companies listed in the Egyptian stock 
market index (EGX100). The period of the study covered seven 
years from the year 2009 to the year 2012. Over this seven year 
period 39 companies were common in the Egyptian stock market 
index (EGX100), making a total of 261 entries over the seven 
year period. 
       Egypt is a developing country, many of the previous 
researchers who studied the effect of financial leverage on 
company performance in developing countries found conflicting 
results. Shehia et al, 2012 found a positive relationship between 
financial leverage and firm performance, while Rehman,2013 
and Ojo, 2012 found conflicting results of leverage on 
performance. Raza, 2013 however found no relationship between 
leverage and firm value. This study will prove whether the effect 
of leverage on firm performance and firm value in Egypt is 
consistent with literature or not.  
       In this study, the researchers will expand the research and 
take all the companies listed in the Egyptian stock market. This 
will result in expanding the sector of study instead of just 
focusing on one sector, the data collected will cover 9 sectors or 
industries. The sample data will cover 9 sectors or industries: 
namely the Food & Beverage industry, the Personal Goods 
industry, the Chemicals industry, the industrial goods industry, 
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the Buildings & Construction industry, the Real Estate industry, 
the Tourism & Travel industry, the Utilities industry and the 
Tourism industry. This will ensure correct information that will 
be applicable over almost all firms either in the stock market or 
that will enter the stock market accordingly. 
       The dependent variable of the study will be the variables that 
improve company performance or firm value. The researchers 
will use four variables that measure firm performance ; Return on 
assets (ROA), Return on Equity (ROE), net profit margin/ Return 
on Sales (ROS) and Earnings per Share (EPS). ROA measures 
the return achieved by the firm from assets, while the ROS 
measures the return achieved by the company from sales 
achieved from the (working) of the firm's total assets. On the 
other hand ROE measures return achieved by the firm from 
equity, while EPS measures the distribution of the firm's profits 
among equity holders or shareholders. in other words both ROA 
and ROS variables are related to firms' assets, while both ROE 
and EPS are related to firms' equity. 

       The independent variable of the study will be the debt ratio 
of the firm, which measures the percentage of the firm's total 
assets that is financed by debt. Of course, the firm's assets are 
financed by either debt or equity (Brigham et al., 2005). As a 
company's debt ratio increases this is an indication that the firm 
is using a high degree of financial leverage and the opposite is 
the case.  
   We will use the statistical package Minitab version 17 to 
perform descriptive statistics to describe and summarize the data 
collected into meaningful information. A Correlation analysis 
will be performed to determine the relationship between 
company performance and financial leverage. 
 
5.1.Data Analysis 
       This section entails the statistical analysis performance to 
test the null hypothesis of the study. We started by performing a 
descriptive statistical analysis on all the variables of the study 
and the results are presented in table 3 below: 
 

 
Table 3: Descriptive Statistics: Debt Ratio, ROA, ROE, ROS, EPS 

 
Variable     Mean  SE Mean  StDev  Variance  Minimum  Maximum    Range 

Debt Ratio  15.46     1.11  16.87    284.46     0.00    70.61    70.61 
ROA         7.283    0.640  9.796    95.957  -19.750   69.690   89.440 
ROE         13.85     1.30  19.86    394.56  -103.39   103.90   207.29 
ROS         27.39     5.39  82.27   6768.21  -271.69   962.37  1234.06 
EPS          49.4     25.9  394.4  155534.4    -59.4   4487.0   4546.4 

 
 
       As can be seen above financial leverage measured by the 
debt ratio has a mean value of 15.46%, indicating that on average 
the companies listed in EGX(100) over the period of the study 
financed 15% of their total assets using debt. It has a standard 
deviation of 16.8% and a maximum value of  70% and a 
minimum value of 0%, indicating that some firm do not use debt 
in their capital structure. These firms are namely Egyptian 
Housing & Development & Reconstruction (EHDR) in year 
2008, Mansourah Poultry during the years 2009 to 2012 and 
Samad Misr (EGYFERT) in the years 2009 and 2010.  
       The dependent variable ROA projects an average of 7%, a 
standard deviation of almost 10% and a range of 89.4%. During 
the period of the study some of the firms being tested projected 
negative values for ROA. 
       The dependent variable ROE has a mean of 13% and 
projects a maximum value of 103% and a minimum value of -

103%, making a range of 207% and a value for standard 
deviation of almost 20%. 
       likewise, ROS projects an average of 27%, a standard 
deviation of 82% and a range of 1234%. These large differences 
in value is attributed to the different sizes of the companies in the 
study, since the study involves firms from 9 different industries it 
is adamant that differences in the firm's size of total assets to 
exist. 
       Finally the independent variable EPS indicates an average of 
L.E. 49.4 and a maximum value of L.E. 4,487 and a minimum 
value of L.E.-59.4. These large differences in value is indicative 
of large differences between the profits and the number of 
shareholders of the firms present in the study.  After performing 
the descriptive statistical tests on the variables of the study, we 
performed a correlation test to determine the effect of financial 
leverage on company performance, the results are shown in table 
4 below: 
 

Table 4: Correlation: Debt Ratio, ROA, ROE, ROS, EPS  
 
            Debt Ratio         ROA         ROE         ROS 
ROA             -0.085 
                 0.202 
 
ROE              0.146       0.773 
                 0.027       0.000 
 
ROS             -0.113       0.339       0.239 
                 0.088       0.000       0.000 
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EPS              0.094       0.079       0.099       0.031 
                 0.156       0.233       0.131       0.634 
       Correlation results indicate that Financial leverage has no 
significant value on either ROA or EPS (p-values > 1). However, 
financial leverage was found to positively affect ROE and 
negatively affect ROS. 
 

VI. CONCLUSION 
       Financial leverage was determined to negatively affect ROS, 
this supports the fact that more leverage requires part of the 
firm's profits to be distributed among debt holders and as a result 
valuable investment opportunities may be rejected by highly 
leveraged firms. Consequently, more debt indicates that interest 
payments will increase, as a result the income available for 
distribution among shareholders will also decrease. On the other 
hand, financial leverage was found to positively affect ROE. This 
is due to the fact that as debt increases equity (number of shares 
issued) decreases, therefore the profits available for distribution 
will be distributed among a smaller number of shareholders. 
Hence the positive effect of debt on EPS. 
       Financial leverage was found to have no significant effect on 
either EPS or ROA. We could explain that debt has no significant 
effect on EPS due to the fact that the range of observations was 
too large indicating the presence of outliers in the sample of the 
study, biasing information. We could also attribute the effect of 
debt on ROA to the fact that only 9 out of the 261 entries 
presented values for debt ratios more than 50%, all the remaining 
entries presented debt ratios of less than 50%, predicting that 
these same values of debt will not have a significant effect on the 
returns from total assets but they are likely to have an effect on 
the returns from total equity. Nevertheless  for future research in 
the Egyptian Securities market, researchers could consider 
covering more years than the years taken over the period of the 
study.    
       Organizations have a critical challenge in managing risks 
more effectively. By implementing the MIRM with  fully 
activating the 4Cs collaboration model strategically (internal and 
external ) and operationally (internal and external), firms will be 
able to determine the appropriate degree of financial leverage to 
apply in their capital structures. Consequently the  real time  Risk 
information flow  network will be more transparent and credible 
both inside and outside  of the organization. This will  be highly 
effective and lead  directly to a superior competitive intelligence. 
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Factors Contributing to Truancy in Secondary Schools in 
Meru South District, Kenya 
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Abstract- Truancy is deliberate absence from school on the part 
of learners without the knowledge and consent of parents. The 
aim of this study was to establish the factors that contribute to 
student’s absenteeism and their effects in secondary schools in 
Meru South District, Kenya. Pilot study was done in three 
schools from the neighboring Maara district.  The study collected 
views from principals, class teachers, counseling teachers and 
form two students, purposive and stratified random sampling 
method was used to select a sample size 298 students 8 Principal   
8 counseling teachers and 8 class teachers.  Questionnaire was 
used to collect data.  Data was analyzed quantitatively using 
statistical package for social sciences (SPSS) version 11.5 for 
windows and presented using frequency distribution table, bar 
charts and percentages. The study found that unsupportive school 
culture; family, social economic and psychological factors 
significantly contributed to truancy. The effects of truancy were 
identified as poor academic performance for the truants, their 
class and school the school, wastage of learning time, dropping 
out of school, poverty to the individual and family in future, 
involvement with delinquent behavior, family instability, social 
maladjustment and insecurity in the family. The study 
recommended that education managers hold regular meetings 
with principals and teachers to sensitize them on truancy and 
discuss ways of dealing with truancy in their schools. 
 
Index Terms- truancy. Factors contributing and effects 
 

I. INTRODUCTION 
his study examines the factor that contributes to Truancy 
among Secondary School Learners.  It also investigated the 

effects of truancy. According to Kee (2001) Truancy is deliberate 
absence from school on the part of learners without the 
knowledge and consent of parents or absence of learners from 
school without a reasonable or acceptable excuse. According to 
Maynard (2006) a truant is a student who might be absent from 
school altogether or from a particular lesson with or without 
parents knowledge. Truancy is therefore absence from school, 
class or lesson without the knowledge of the teacher or parent. It 
can be due to dislike for the school environment, the teachers or 
fellow students. It can also be as a result of inability to cope with 
academic pressure from teachers, parents and fellow students.  
      Reid (2000) provides a summary of research findings dealing 
with the home background factors which are related to truancy 
and proposes that truants are most likely to come from broken 
homes in which divorce, separation cohabiting and mixed 
siblings are often the norm, families where the fatter or father 
figure is always away from home for long periods; Families with 

above average number of children, families living with 
overcrowded conditions, Families where parents are unable to 
cope with a single or variety of social, Pathologies that threaten 
their life styles and lead to abnormal  conditions within the 
homes; These factors includes alcoholism, physical illness, 
violence, abuse, family conflicts and associated stress factors; 
families where parents are un cooperative and or hostile to 
authority in general and are frequently hostile to external 
professional support, including educators, principals and 
educational social work interventions; Families where the parents  
are not interested with their children’s progress  at school; 
families where the parents are passive victims of a very poor 
environment and unsure of their constitutional rights; families 
that do not insist on their off spring prompt attendance at school,  
as manifested by their children over sleeping, being late and 
failing to turn up for school bus.  
      According to Reid (2000) Truants are likely to emanate from: 
Families at the lower end of the social scale where the father  and 
or the mother are un employed or perform unskilled  or semi 
skilled work, Families on low income, families where paternal un 
employment or irregular employment is the norm, families  with 
severe financial and or financial management difficulties, homes 
caught in a poverty trap in which the culture of social exclusion 
in the norm, homes where children are poorly clothed and eat 
cheap, low quality food and families with transport difficulties 
especially in rural areas. Maynard (2006) suggests that it is 
difficult for educators who have been raised with middle class 
social values, to appreciate the full extent and meaning of 
deprivation of some of the learners they teach.  The daily 
lifestyle for many truants is one in which they receive little or no 
parental support, guidance and encouragement a home, since 
their parents in many instances tend to display anti- education 
values.  As many truants live in families in which the father or 
mother or both were truants themselves, it is not surprising.  
Maynard (2006) further asserts that after visiting homes of 
truants it became clear that they have limited resources with 
which to do their school work, have little space to do their home 
work and frequently live in an atmosphere where reading 
literature is unusual.  In most cases they also form part of social 
environment dominated by television, alcohol and drug abuse. 
Gitonga (1997) investigated the effect of truancy on academic 
achievements among marginalized urban children in and found 
that the high rates of absenteeism and truancy, in Kenya could be 
caused by early drive for money, Students Parental Poverty, and 
Lack of school levies or low educational motivation by parents. 
Rohrman (1993) cited the home life of truants as often 
characterized by overclouded living conditions, frequent 
relocations and weak parent – child relationship.  Older children 
may be asked to remain at home to care for younger siblings or 
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work to supplement family income. This study sought to 
establish whether family factor contribute to student’s truancy in 
secondary schools in Meru South district. 
      According to Smith (1996) school system itself may be an 
important influence in generating truancy and that there may be 
identifiable factors within school that are closely associated with 
development of truancy behavior amongst school children.  
Okeefe (1994) found that there is a body of theoretical and 
empirical literature which looks at school itself as a cause of 
truancy. Bosworth (1994) reported that school personnel usually 
attribute truancy to individual, family and community factors 
outside their control, which lead to hopelessness and lack of 
effort to change variables.  This was particularly unfortunate 
because Bosworth’s research showed school factors to be the 
major cause of truancy.  Maynard (2006) found that learners who 
are truants said that attending school was one of their lowest 
priorities for their time.  To Maynard it is important for all 
learners to feel they fit with their peer group.  However, truants 
tend to see themselves as outcasts and rejected at school.  Most 
of the learners, who participated in Maynard (2006) focus 
discussions, said they often felt confused and did not know 
where to turn to for help.  To Maynard truants consider social 
factors to be one of the main reasons why they do not attend 
school. Bell (1994) observed that students and family factors 
may contribute to truancy, but found that the primary cause was 
the school.  This lead to a conclusion that several contributing 
factors of truants behaviour are within the schools control 
including areas like policies, rules, curriculum and educators 
characteristic.  According to Brown (1983) truants feel that 
educators are authoritarian, unfair and excessively concerned 
within minor rules, and that administrators are punitive and in 
effective in their handling of truancy.  O Keefe (1994) found that 
educational unpleasantness and antipathy towards certain 
learners played significant role in their demonstration of truants 
behaviour.  He found that fear of education may be contributory 
factors for learners deliberate absence from school. According to 
Epstein and Sheldon (2002) truancy is more prevalent in schools 
that have inconsistent enforcement of truancy policy, poor 
interaction between parents and school personnel, unsupportive 
educators, unchallenging class home work assignment and low 
sensitivity to diversity of issues. Truancy has also been linked to 
differences in teaching and learning styles, educator’s 
absenteeism, and poor learner educator relation, low educator 
expectations and inconsistency in discipline (Maynard, 2006). 
This study assessed the school factors that contribute to student 
truancy in Meru South district. 
      Psychological factors that contribute to Truancy include the 
self concept of academic ability, introversion, isolation and 
phobia.  Campbell and Agra (1959) expressed the view that 
truants are often found to have excessive anxiety and fears which 
are expressed as fears of being devoured by bullies of sexual 
menacing children of opposite sex or arousal of sexual longings.  
Benson (1980) found that most of the person truant shows 
withdraw irritability and aggressive behaviour.  Thus fear, 
anxiety paranoid systems, compulsive obsessions   can be linked 
to truancy. Brown (1987) postulates that self esteem may be 
described as the way individuals perceive and value them selves 
as human beings.  It emanates form life experience and is 
grounded to a large degree on perceptions that we may have of 

how others in our life – the world deal with us.  From this it is 
clear that particularly the school experience may impact on how 
learners, especially at early adolescent development, findings 
about themselves may be shaped. Low self esteem will make 
students doubt their academic ability, feel disliked by others and 
hence absent themselves from school (Reid, 1982).  In 1932 
Broadwin (in Hyne & rolling, 2002) indentified a form of 
truancy characterized by neuroticism. The main features included 
worrying about safety of Mum at home, fear of education, 
nervousness and running back home from school. Svendson 
(1941) noted that there is type of emotional disturbances in 
children, associated with great anxiety that leads to serious 
absence from school. 
      Poor performance in school may lead to anxiety and stress 
and hence affects one altitudes to school Raju (1973) found that 
poor performance discourages children to an extent of 
withdrawing from school.  Truancy is the first symptom of one 
intending to withdraw from school. More often children play 
truants in order to draw attention to parents and teachers of their 
wish to withdraw from school.  Eshiwani (1984) in a study of 
differences  in perception of persistent absentees and truants 
towards  teacher and parents related cases in Kajiando, Kenya  
concluded that children with lower intellectual abilitymay be 
more persistently absent than those with higher intellectual 
ability.  Jardine (1984) found that most truants expressed the 
opinion that they were not capable of doing well in their final 
examinations. This study sough to establish the psychological 
factor that contribute to students truancy in secondary schools in 
Meru South district. 
      Tyerman (1968) observes that poor attendance makes poor 
progress which leads to difficulties in forming friendly links with 
other students.  So the truant is unhappy at home, unpopular at 
school and unsuccessful in the class work.  According to 
Marklud (1973) students who play truant are generally difficult, 
anxious and highly sensitive.  They try to escape from reality, are 
low status in class and have difficulties dealing with other 
people. Clyne (1966) found that absence from school can lead to 
lack of such educational benefits as the children intelligence 
might have entitles them to. Poor school attendance can make the 
difference between passing and qualifying in exams. Clyne 
further observes that many truants who do not obtain jobs due to 
their poor performance in school become delinquents.  Tyerman 
(1968) observes that truancy has been a major problem in our 
schools for it worries both parents and teachers.  Tyreman further 
argues that to keep worm truants go to cinemas and shops where 
they may steal the admissions fee or be tempted by goods on 
display. Unable to have a meal at home or in school may make 
them steal money for food. Glenn (2004) observes that non 
school attending students are place at a disadvantage both 
socially and academically, missing critical stages of interaction 
and development with peers whilst simultaneously minimizing 
the likelihood of academic progress and success.  In short term 
this would compound the uses of low self esteem, social isolation 
and dissatisfaction that may have triggered non attendance in the 
first place. Wheatly and Spillane (2001) observes that absence 
can lead to cumulative disadvantage in subjects that have 
hierarchical or developmental sequence.  If students are absent 
when a key concept or prerequisite is taught they are likely to 
have increasing difficulty as the course progresses in turn.  This 
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may lead to further absence  as these students decides to absent 
from classes where they feel they cannot cope or where their 
peers and teachers perceive them to be having difficulty.  Bucci 
(2002) argues that non attending students tend to leave school 
earlier and as a result, truancy is associated with unemployment, 
low status occupation and less career stability.  It is also true that 
those with decreased skills levels and decreased opportunities for 
labour market participation are statistically more likely to 
experience poverty, homelessness, ill health, drugs and alcohol 
abuse and family break down.  Bucci (2002) further found that 
those who leave school early run the strong risk of exclusion 
from reciprocal relationship in the community, incomplete or 
damaged rites to adult hood and personal vulnerability which can 
trigger substance abuse and criminal acts.  Glenn 2204) explains 
that in this manner non attendance can jeopardize independence 
and well being in the medium and long term.  Truancy therefore 
cost communities dearly both economically and in terms of 
social cohesion. Manson and Edie (1998) found that students 
who continued to be truants had a combination of additional 
deviant behaviors’ including substance abuse detention, arrests 
and leaving the family earlier than age 18 years while in 
secondary school truancy was associated with juvenile 
delinquency.  According to Patchin (2004) chronic school 
absenteeism is a precursor to undesirable out comes in 
adolescence including academic failure school dropout and 
juvenile delinquency. This study sought to establish the effects 
truancy in Meru South district secondary school. 
 
METHODOLOGY 
      The study sought to establish the factors that contribute to 
students’ truancy in secondary schools in Meru South District, 

Kenya.  The study was conducted in public secondary schools. 
Meru South district has 30 schools with a population of 1,650 
form two students 30 principals, 30 class teachers and 30 
counseling teachers. Simple random sampling technique was 
used to select 298 form 2 students, 8 Principals 8 Counseling 
teachers and 8 form 2 class teachers using a fomular suggested 
by Kathuri and Pals (1993). Questionnaires were used as the sole 
instruments of data collection. Piloting was done in the 
neighbouring Maara district in order to assess the clarity and 
determine the reliability of the instruments. The items of the 
questionnaire that were found to be inadequate were modified 
thus improving quality of the research instruments. This study 
adopted descriptive survey research design.  The independent 
variables are the factors contributing to truancy, the dependent 
variable is truancy while the intervening variables are Guidance 
and Counseling and government policy on truancy. Data was 
analyzed using Statistical Package for Social Sciences (SPSS) 
version 11.5 computer programme and is presented quantitatively 
using descriptive statistics like percentages, frequency count and 
bar charts.  
 
RESULTS 
Factors that Contribute to Truancy  
      This section established the factors that contribute to truancy 
and its effect in order to meet the first objective the respondents 
were given a questionnaire with a listing of possible factors 
contributing to truancy.  Open ended questions were also 
provided to enable them list other factors.  The responses for 
factors contributing to truancy are listed in table 1. 
 

 
Table 1. Factors that contribute to Truancy 

 
 Responses on factors contributing to 

truancy   
 Student 

% 
Class 
Teachers 

GSC 
Teachers 

Principals 

1 Inability to finish assignments  263 88.2 37.5 50 50 
2 Poor student-teacher relationship 248 83.2 25 50 25 
3 Hatred to teacher and negative attitude to 

subjects 
208 69.8 50 64.67 75 

4 Lack of interest in school work 198 66.4 100 87.5 87.5 
5 Peer influence 187 62.7 75 100 50 
6 Attraction to opposite sex 184 61.7 50 62.5 37.5 
7 Inability to cope with academic 

performance 
174 58.2 37.5 50 100 

8 Threat and bullying by others  168 56.4 7.5 37.5 37.5 
9 Drugs & substance abuse 161 54.1 37.5 50 37.5 
10 Family problems 150 50.3 50 75 100 
11 Strict demanding school environment   144 48.3 12.5 37.5 25 
12 Poverty lack of basic necessities  132 44.2 50 75 25 
13 Attraction to films, movies and discos 122 40.9 37.5 37.5 87.5 
14 School adjustment problems  108 36.2 25 37.5 37.5 
15 Delinquency  98 32.8 37.5 50 75 
16 Attraction to games remarked 41 13.8 11 37.5 37.5 

 
      From Table 1 88.2% student respondents suggested that 
inability to finish assignment was a factor that contributed to 
truancy while the responses of class teachers was 37.6%, 

counseling teachers 50% and principals 50%. On poor 
relationship between teachers and students as a factor 83.2% of 
students suggested it, 25% class teacher, counseling teacher 50% 
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and principals 25%. Hatred and negative attitude to some 
subjects had 69.8 students, 50% class teachers, 66.7% counseling 
teacher and 75% principals’ responses. Responses for lack of 
interest in school work were as follows students 66.4, class 
teachers 100%, counseling teachers 87.5 and principals 87.5%. 
Peer influence 62.7 from students, 75% class teachers, 
counseling teachers 100% and principal 50%. Attraction to 
opposite sex was supported by 62.7% students, 50% class 
teachers, 62.5% counseling teacher and 37.5% principals. 
Inability to cope with academic performance had 58.3 students, 
37.5 class teacher 50% counseling teachers and 100% principals’ 
responses. 56.4% students, 37.5%, class teachers, 37.5 
counselors and 37.5 principals responded to threats and bulling 
as a factor contributing to truancy. Drug and substance abuse was 
selected by 54.1 students, 37.5% principals. Family problems as 
a factor was selected by 50.3 students 50% class teachers’ 75% 
counseling teacher and 100% principals.  
      Responses on poverty were as follows students 44.2% class 
teacher 50% counseling teachers 75% and principals 25%. 

Attraction to films scored 40.9% from students 37.5% from class 
teacher, counseling teacher, counseling teachers and principals. 
Responses to school adjustment problems were; students 36.2, 
class teachers 25% and counselors and principals 37.5%. 
Delinquency as a factor was selected by 32.8% students, 37.5% 
class teachers, 50% counseling teachers and 75% principal. 
Responses on attraction to games in market place were 13.8%, 
students, 25% class teachers, 37.5% counseling teachers and 
principals. 
 
Effects of Truancy 
      The second objective of the study was to establish the effects 
of truancy. Respondents were given a questionnaire with 
suggestions of the possible effects as well as open ended question 
to enable them list other effects outside the suggested ones. The 
responses they gave on the effects of truancy are shown in Table 
2. 
 

 
Table 2: Effects of truancy 

 
 Effects of truancy   Student 

% 
Class 
Teachers 

GSC 
Teachers 

Principals 

1 Poor academic performance   258 86.6 100 100 100 
2 Wastage of learning time 251 84.2 87.5 87.5 100 
3 Poor class & school performance  248 83.2 75 37.5 100 
4 Poor relationship with teachers  245 82.2 87.5 75 100 
5 Parents eventually dropping out of school  234 78.5 75 87.5 100 
6 Poor health  183 61.4 62.5 87.5 75 
7 Poverty to ……. & family in future  174 58.4 50 37.5 62.5 
8 Involvement in delinquent behavior 168 56.4 50 87.5 87.5 
9 Family instability in future  156 52.3 62.5 37.5.5 67.5 
10 Social maladjustment  138 46.3 50 75 50 
11 Stealing % robbery in later life  129 43.3 62.5 37.5 37.5 
12 Insecurity in the society  118 39.6 50 37.5 37.5 

 
      From Table 2, 88.6% of students, 100% class teachers, 
counseling teachers and principals indicated that truancy affects 
academic performance. Responses on that truancy affects 
learning time were students 84.2, class teachers 87.5 counseling 
teachers 87.5 and principals 100%. On poor class and school 
performance responses were students 83.2% class teachers 75% 
counseling teachers 37.5% and principals 100%. The selection 
for poor relationship with teachers and parents was student 82.2, 
class teacher 87.5 counseling teacher 75% and principals 100%. 
Responses that truants eventually drop out of school were 78.5% 
from students, class teachers’ 75% counseling teachers 87.5% 
and principals 100%. That truancy can eventually lead to poor 
health responses were 61.4 from students, 62.5 class teachers, 
87.5 counseling teachers and 75% from principals. 
      Responses that truancy would lead to poverty to individual 
and family in later life were as follows students 58.4 class 
teachers 50%, Counseling teachers 37.5% and principals 62.5%. 
Involvement with delinquent behaviour was selected by 56.4%, 
students 50% class teachers, 87.5% counseling teachers and 87.5 
principals. 

      Responses for family sustainability in future were students 
52.3%, class teachers 62.5%, counseling teachers 37.5% and 
principals 75%. Social maladjustment responses were students 
46.3%, class teachers 50%, counseling teacher 75% and 
principals 50%. 43.3% students, 62.5% class teachers, 37.5% 
counseling teachers and 37.5% principals selected stealing and 
robbery in later life. Lastly, responses to insecurity in the society 
were students 39.6, class teachers 50%, counseling teachers 
37.5% and principals 37.5. 
 
Discussion  
      In relation to summary of the findings the main factors 
contributing to a truancy were identified by the respondents as 
follows; Inability to finish assignment, poor student-teacher 
relationship, hatred to teacher and negative attitude to subjects, 
lack of interest in school work, peer influence, attraction to 
members of opposite sex, inability to cope with academic 
performance, threats and bullying by others, drug and substance 
abuse and family problems. All these factors got over 50% 
responses from the students and from counseling teachers. 
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The factors suggested above are in agreement with other 
researchers and they can be grouped into socio economic, 
psychological, unsupportive school culture, poor academic and 
family factors.  Brown (1987) findings that school experiences 
may impart on how learners feel about themselves and if they 
develop low self esteem, they will doubt their academic ability. 
This further makes them feel disliked by others and hence absent 
themselves from school. The findings in this study are very 
similar because the key factors identified that is, inability to 
finish assignment, poor student teacher relationship, lack of 
interest in school work, inability to cope with academic work as 
well as threats and bullying are all school experiences and were 
very strongly identified by students as major factors causing 
truancy. It is also in agreement with O’Keeffe (1994) findings 
that the educators’ unpleasantness and antipathy towards certain 
learners played a significant role in their demonstration of their 
truant behaviour and that fear of educators is a main contributory 
factor in learners’ deliberate absence from school. 
      The findings also concur with those of Grazer (1959) 
psychological factors. Like excessive anxiety, fears of being 
devoured by bullies, sexual menacing children of opposite sex or 
arousal of sexual longing contribute to truancy. In this study 
factors like peer pressure, attraction to members of opposite sex 
as well as threats of bullying from other students hand over 50% 
responses. All these are psychological. 
      Finding from this study further concurs with Reid (2000) that 
family factors contribute to truancy. All the respondents 
suggested by over 50% responses that family problem was a 
contributory factor to truancy. According to Reid (2000) these 
family problems may include: broken homes in which divorce 
separation and cohabiting where mixed siblings is a norm. 
      Concerning effects of truancy, this study concurred with the 
findings of Glenn (2004) that truants are placed at a disadvantage 
both socially and academically because they miss a critical stage 
of interaction and development with peers whilst simultaneously 
minimizing the likelihood of academic progress and success. All 
the respondents in our study suggest that truancy not only affects 
the truants’ academic performance but also their social life now 
and in future. The effects with high responses included poor 
academic performance, wastage of learning time, poor school 
and class performance, poor health, poverty to individual and 
family in future, involvement with delinquent behaviour, family 
instability, social maladjustment, stealing and robbery as well as 
insecurity in the society. 
 
Conclusion  
      With regard to the findings of the study, truancy is still a 
challenge in secondary schools. Respondents were able to 
identify the factors contributing to truancy in secondary schools. 
The factors can be grouped into school factors, psychological, 
family and sociological factors. 
      School factors include; inability to finish assignment; poor 
student-teacher relationship, hatred to teachers and negative 
attitude to some subjects, lack of interest in schoolwork; inability 
to cope with academic performance, threats and bullying by other 
students, strict and demanding school environment, school 
adjustment problems. The school management needs to address 
its problem of truancy very closely. The education managers like 
the District Education Officers as well as County Director of 

Education should hold regular meetings with principals and 
teachers to sensitize them on the challenge and discuss on ways 
of dealing with truancy in their schools. Principals should make 
truancy an agenda in their staff meeting in order to discuss the 
causes of truancy and ways of reducing the challenges. 
      Class teachers should also be encouraged play their role 
effectively. Their responses showed that majority of them were 
not aware of some of the factors contributing to truancy. For 
example on poor teacher-student relationship while 83.2 students 
selected it as a cause of truancy only 50% of counseling teachers 
and 25% of class teachers and principals selected it. They should 
follow up truants and seek to know why the absent from school. 
Student counseling programs should be developed to address 
personal organization; study skills, time management skills as 
well as exam taking techniques to enable students finish their 
assignments, cope and improve on their academic performance. 
This way they will develop interest in schooling and stop 
absenting from school. 
      The principals should guide the teachers in creating a friendly 
school environment to attract the student attention as a way of 
curbing truancy. Teachers need to make the students comfortable 
by treating them as their own children. School programs should 
be student friendly and as much as possible students, especially; 
prefects should be involved in decision making. This will make 
them own the programs and policies of the school and hence be 
supportive to them. 
      Truancy caused by school factors can also be minimized by 
developing and strengthening peer counseling in secondary 
schools. Peer counselors understand their colleagues very well 
and if well trained, they can help them deal with the challenges 
that make them absent from school. Peers are able to prepare and 
refer the students they cannot counsel to either the class teacher 
or the counseling teacher. 
      The second category of factors contributing to truancy is 
psychological. Psychological factors include peer pressure, 
attraction of members of opposite sex, drug and substance abuse. 
All these are as a result of student’s developmental stage that at 
this time they are in adolescence stage. At this stage they are 
going through rapid physical, psychological, cognitive and 
emotional changes which lead them to all the above attraction. 
Students should be helped by teachers and school management at 
large to understands themselves and what they are going through. 
Teachers should have session with students to help them 
understand their sexuality and how to deal with their 
uncontrolled sexual desire which makes them escape from school 
to satisfy it. Class teachers should also have regular meetings to 
discuss the effects of negative peer influence as well as help 
them embrace the positive peer pressure. They should also guide 
them on the effects of drug and substance abuse. It is hoped that 
this would minimize truancy as students would settle in school 
instead of escaping to look for drugs. 
      Family factors were also seen as major causes of truancy. 
The church and other social welfare groups should come out 
strongly to strengthen the family institution. Divorce, separation, 
remarriage and mixed siblings are on the increase and this is one 
of the major factors contributing to truancy. Most of the student 
from such home environment get stressed and sometimes loose 
meaning to life. This makes it difficult to concentrate in 
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academic work in school and so they find solace in keeping away 
from school or class. 
      Social economic is another category of factors contributing to 
truancy. Respondents indicated that poverty or lack of basic 
necessities, attraction to films movies; discos as well as games in 
the market place were causing truancy. This factor needs to be 
addressed by the government and the school. Partly the 
government has addressed the challenge by introducing free 
secondary education. It can go further to enforce compulsory 
education by taking legal action for parents and students 
flaunting the law. The school through the principal may also 
introduce guided social amenities like films, pool games and 
discos in school. This will encourage student to remain in school 
and attend lesson because after all they will get some 
entertainment in school. 
      On effects of truancy, respondents strongly supported that 
truancy has negative effects on not only the truant but also the 
society. The major effects that respondents identified were poor 
academic performance, wastage of learning time, poor class and 
school performance, dropping out of school, poverty to the 
individual and family in future, involvement with delinquent 
behaviour, family instability, social maladjustment and insecurity 
in the family. To alleviate these effects,    Guidance and 
Counseling    need to be strengthened by the school, at home and 
the community at large. School should involve the parents of the 
truants to jointly counsel these truants. The principal should also 
organize regular parents meetings to sensitize them on the effects 
of truancy as well as train them on some basic counseling skills 
to enable them handle their truant children. 
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Abstract- Present study was undertaken to determine the median 
lethal dose (LD50) of β-cyfluthrin (β-cyf), a synthetic (type II) 
pyrethroid pesticide in male and female Swiss albino mice. The 
calculation of LD 50 is an initial screening step in the assessment 
and evaluation of the toxic characteristic of a chemical substance. 
The selected single doses of β-cyfluthrin based on the pilot study 
were 200, 225, 250, 275 and 300 mg/kg b.wt. for male and 350, 
375, 400, 425 and 450 mg/kg b.wt. for female animals. Pesticide 
was dissolved in corn oil and administered orally to different 
groups of male and female mice, consisting of 10 animals in each 
group. Signs of toxicity and possible death of animals were 
monitored upto 96 h to calculate the median lethal dose (LD50) of 
β-cyf. The results obtained in this study suggest that oral LD50 of 
the β-cyf dissolved in corn oil was found to be 260.01±30.73 and 
407.38±24.68 mg/kg b.wt. in male and female Swiss albino mice 
respectively. 
 
Index Terms- β-cyfluthrin, acute toxicity, LD50, corn oil, mice. 
 

 
I. INTRODUCTION 

 
 

he toxicity of chemicals can be measured in several ways. 
Generally human toxicity is estimated based on the test results 

on rats, mice and other animal models. To quantify the effect of 
the toxicant in the animals is to measure death rates. Acute 
toxicity of a chemical can be determined by the calculation of 
LD50, i.e., the dose that will kill 50% of the animals of a 
particular  species  in  a  given  period  under  controlled  and 
standardized laboratory conditions. LD50  is an initial screening 
step in the assessment and evaluation of the toxic characteristic 
of a chemical substance. This test examines the relationship 
between dose and the most extreme response death. In general, 
the smaller the LD50 value, the more toxic the substance is and 
vice versa. 
 β-cyfluthrin (β-cyf) is a relatively new insecticide and 
classified as Type II synthetic pyrethroid as its chemical structure 
is a synthetic analogue of naturally occurring pyrethrins. Its 
chemical name is 3-(2,2-dichloro-vinyl)-2,2-dimethyl-
cyclopropane-carboxylic acid cyano-(4-fluoro-3-phenoxyphenyl) 
-methyl ester [1]. Increasing usage of synthetic pyrethroids, both 
in agricultural and domestic sectors, yields an increased 
likelihood of human exposure. Pharmacokinetic studies indicate 
that pyrethroids selectively partition into nervous tissue from the 
blood due to their high lipophilicity [2]. It then causes 
hypersensitivity in the nervous system, convulsions, and death 
[3]. The acute oral LD50 values of pyrethroids range from 22 to 
5000 mg/kg in rats [4]. Although median lethal dose of β-cyf    is 

 
documented in rats but satisfactory data related to LD50 in mice 
is not available. Moreover there is a difference in LD50 of β-cyf 
in male and female animals and also with different vehicles. Thus 
an attempt was made to determine the acute oral LD50 of β-cyf in 
male and female Swiss albino mice using corn oil as vehicle. 
 

 
II. MATERIALS AND METHODS 

  
Test chemicals  

β-cyf (CAS No. 68359-37-5) was purchased from Sigma-
Aldrich, Germany with 99.8% purity. 
 
Animals and experimental design  

Adult male and female Swiss albino mice of proven fertility 
were used for this study. The mice were initially procured from 
the animal facilities, IVRI Izzatnagar, Bareilly (U.P.), India and a 
colony was established in the animal house facility of the 
department. The subsequent progeny of these mice was used for 
experimental purpose. The mice were kept in polypropylene 
cages measuring 12” X 10” X 8” under standard laboratory 
conditions of light-dark cycle (14 -10 h) and temperature (22 
±3ºC) and were given water and standard laboratory diet ad-
libitum. The study has the consent of the Institutional Ethical 
Committee (1678/GO/a/12CPCSEA). 
 
Estimation of the dose range and percentage mortality  

Mice were fasted for 18 h prior to dosing and β-cyf was 
dissolved in corn oil was administered once orally to the mice. 
An approximate LD50 was initially determined by a pilot study 
so called “up and down” or ‘staircase method’ using two animals 
[5] and increasing the doses of β-cyf such as 50, 100, 200, 400, 
800 and 1600 mg/kg. Results of this pilot study give approximate 
LD50 were 250 mg/kg and 410 mg/kg b.wt. for male and female 
mice respectively.  

Based on the results of pilot study we performed 
confirmatory experiments according to method of Miller and 
Tainter, 1944 [6]. Ten groups of mice (five of male and five of 
female mice), containing ten animals in each group were 
selected. For male mice five doses of β-cyf viz. 200, 225, 250, 
275 and 300 mg/kg b.wt. were chosen. Doses of β-cyf selected 
for female mice were 350, 375, 400, 425 and 450 mg/kg b.wt. 
Simultaneously control animals were also given corn oil by the 
same route of administration. Then mortality from 0% to 100% 
was calculated [7]. The animals were observed for 2 h and then at 
4, 6, 24, 48, 72 and 96 h for any toxic signs and symptoms. After 
96 h, the number of deceased mice in each group was counted, 

 

T 
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and percentage of mortality was calculated using the graphical 
method given by Miller and Tainter [6]. 

 
 

III. RESULTS 
  

Toxicity symptoms  
Initially, at 50 mg/kg dose of β-cyf did not produce any 

significant toxic effects. However, at 800 and 1600 mg/kg, 
animal showed signs of toxicity. Common symptoms of 
pyrethroid poisoning such as burying the head in saw dust, 
abnormal gait, dullness, lethargy and hair shedding were 
exhibited by the treated animals of both sexes. 
 
Conversion  of  percentage  mortalities  to  probits  and 
calculation of LD50  

The number of deceased mice of both sexes was recorded at 
each dose level of β-cyf (Table 1 and 2). The percentage of 
animals that died at each dose was then transformed to probit 
using Finney’s method (Table 3). 

 
Table-1 Results of the lethal doses of β-cyf for the 
determination of LD50 after oral intubation in male 
Swiss albino mice (n=10). 

 
Group Dose Log Dose % Dead Probits 

 (mg/kg)    
1 200 2.30 20 4.16 
2 225 2.35 30 4.48 
3 250 2.39 40 4.75 
4 275 2.43 50 5.00 
5 300 2.47 70 5.52 

 
  

In the present case, for male mice Log LD50 is 2.415 (Fig. 1) 
and calculated LD50 is 260.01 mg/kg b.wt. and for female mice 
Log LD50 is 2.61 (Fig. 2) and LD50 is 407.38 mg/kg were 
obtained. The SE of the LD50 was calculated using the following 
formula [8]. 

 

Approx. SE of LD50 = 
(Log LD84-Log LD16) 

...(1) 
√ 2N 

 
Table-2 Results of the lethal doses of β-cyf for the 
determination of LD50 after oral intubation in female 
Swiss albino mice (n=10). 

 
 Group Dose Log Dose % Dead Probits 
  (mg/kg)     
 1 350 2.54 20 4.16  
 2 375 2.57 30 4.48  
 3 400 2.60 40 4.75  
 4 425 2.62 60 5.25  
 5 450 2.65 70 5.52  
  

The Probits of 84 and 16 from Table 3 are 5.99 and 4.01 
(approximately 6 and 4), respectively and N is the number of 
animals in each group is 10. In male mice the log LD values for 
the probits 6 and 4 are obtained from the line on the graph in Fig. 
1, which, in the present case are 2.51 and 2.27 and their antilog 
are 323.59 and 186.20. In case of female mice they are 2.66 and 
2.54 and their antilog are 457.08 and 346.73. Applying these 
values in formula (1), The SE of LD50 is 30.73 and 24.68 for 
male and female mice respectively. Therefore, LD50 of β- cyf in 
corn oil for male mice is 260.01±30.73 and 407.38±24.68 when 
given orally, with 95% confidence interval. 

 
 
 

Table-3 Transformation of percentage mortalities to probit. 
 

 % 0 1 2 3 4 5 6 7 8 9 
 0 - 2.67 2.95 3.12 3.25 3.36 3.45 3.52 3.59 3.66 
 10 3.72 3.77 3.82 3.87 3.92 3.96 4.01 4.05 4.08 4.12 
 20 4.16 4.19 4.23 4.26 4.29 4.33 4.36 4.39 4.42 4.45 
 30 4.48 4.50 4.53 4.56 4.59 4.61 4.64 4.67 4.69 4.72 
 40 4.75 4.77 4.80 4.82 4.85 4.87 4.90 4.92 4.95 4.97 
 50 5.00 5.03 5.05 5.08 5.10 5.13 5.15 5.18 5.20 5.23 
 60 5.25 5.28 5.31 5.33 5.36 5.39 5.41 5.44 5.47 5.50 
 70 5.52 5.55 5.58 5.61 5.64 5.67 5.71 5.74 5.77 5.81 
 80 5.84 5.88 5.92 5.95 5.99 6.04 6.08 6.13 6.18 6.23 
 90 6.28 6.34 6.41 6.48 6.55 6.64 6.75 6.88 7.05 7.33 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 636

www.ijsrp.org



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Graph showing Log doses versus probit from Table 3 for calculation of oral median lethal dose of β-cyf in 
male Swiss albino mice. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Graph showing Log doses versus probit from Table 3 for calculation of oral median lethal dose of β-cyf in female 
Swiss albino mice. 

 
IV. DISCUSSION  

Extensive use of pesticides in agriculture creates risk of 
environmental pollution as well as the life of the common man 
[9]. In this chemical era it is very important to know the LD50 of 
the pesticide before using it in the fields as excessive dose of 
pesticide may cause acute toxicity. In the present study, we 
investigated the acute toxicity of single oral dose of β-cyf, a 
synthetic pyretrhroid in male and female mice as a part to 
determine median lethal dose. β-cyf was dissolved in corn oil and 
administered to male and female Swiss albino mice at different 
dose levels according to the recommendation of OECD/OCED 
Guidelines (2001) [10]. Common symptoms of pyrethroid 
poisoning such burying the head in saw dust, abnormal gait, 
dullness, lethargy and hair shedding were exhibited by both sexes 
of the treated animals at the dose levels of 800 and 1600 mg.kg 
b.wt. Single dose of β-cyf at 50 mg/kg did not show any toxic 
signs or behavioral alterations, hence it is considered as No 
Observed Adverse Effect Level (NOAEL). The results of this 
study suggest that oral LD50 of the β-cyf was found to be 
260.01±30.73 and 407.38±24.68 mg/kg b.wt. in male and female 
Swiss albino mice respectively.  

The acute oral toxicity of β-cyf is highly variable dependent 
on factors such as vehicle used and test animal sex. According to 

 
EMEA reports (2000) oral LD50 values in male rats for cyfluthrin 
in polyethylene glycol, corn oil and cremophor were 600, 250 
and 15 to 20 mg/kg b.wt. respectively [11]. In female rats LD50 
value was approximately 1200 mg/kg b.wt. in polyethylene 
glycol. In mice oral LD50 of cyfluthrin in polyethylene glycol 
was reported 291 mg/kg b.wt. for male and 609 mg/kg b.wt. for 
female [11].  

LD50 of β-cyf in water was reported in male rats after 96 h 
treatment to be 354.8 mg/kg b.wt. by Singh et al. (2009). They 
also revealed that exposure of rats to β -cyf caused extensive 
changes in neurosomatic, neurochemical and neurobehavioural 
parameters [12]. Formulated β-cyf shows wide divergence in 
toxicity among bird species and estimated median lethal dose 
were 170, 2234, 2271 and 500 mg/kg b.wt. for canaries, shiny 
cowbirds, eared doves [13] and quail [14] respectively.  
 However, published experimental work on β-cyf 
toxicity in mice is limited specially with corn oil as a vehicle. 
Moreover, we found a difference in median lethal dose of β-cyf 
in male and female mice, therefore it is essential to determine 
LD50 in both sexes separately. However, it is concluded that, the 
overall result of the present study clearly demonstrates that oral 
LD50 of the β-cyf using vehicle corn oil is as 260.01±30.73 and 
407.38±24.68 mg/kg b.wt. in male and female Swiss albino mice 
respectively. 
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V.  CONCLUSION  
Determination of median lethal dose is essential for 

toxicologist to correlate and to identify a chemical substance. 
This can be useful to measure the acute toxicity of drugs, food 
poisonings and accidental domestic poisoning cases. The 
information gained from dose response studies in animals is used 
to set standards for human exposure. The present study 
demonstrated for the first time the LD50 of β-cyf using corn oil as 
a vehicle in both sexes of Swiss albino mice. No specific 
guidelines are available for toxicological analysis in pyrethroid 
poisoning cases. Hence understanding of median LD50 and 
toxicity is very important for the better evaluation of the toxic 
characteristic of β-cyf and also to measure its short term 
poisoning potential. 
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Abstract- Agent Oriented Software Engineering (AOSE) is an 
exciting and promising approach for solving complex and real 
world problems. It is crucial for industrial and commercial 
application as these systems are required to operate in 
increasingly complex, open, dynamic, unpredictable and 
inherently high interactive environments. 
     In this paper, I will outline the concept of agent oriented 
software engineering and explain the need of AOSE as a 
programming paradigm. The paper also presents a discussion on 
challenges of developing multi-agent systems and how agent 
oriented software engineering can be applied to solve these 
challenges. 
 
Index Terms- Agent-Oriented Software Engineering (AOSE); 
Information Communication Technology (ICT); Object Oriented 
Programming; Multi-Agent Systems (MASs); Multiagent, 
Generic Architecture for Information Availability (Gaia), 
Multiagent Systems Engineering Methodology (MaSE) 
 

I. INTRODUCTION 
n agent is a computer system that is situated in its 
environment and is capable of autonomous action in order 

to meet its design objectives (Leon florin, 2010). Intelligent 
agents retain the properties of autonomous agents, and in 
addition show a flexible behaviour, characterised by:  
        • Reactivity: the ability to perceive their environment, and 
respond in a timely manner to changes that occur in it; 
         • Pro-activeness: the ability to exhibit goal-directed 
behaviour by taking the initiative;  
        • Social ability to interact with other agents and possibly 
human users.   
         (V. Dignum and F. Dignum ,2010), The most important 
difference between traditional object-oriented programming and 
agent-based programming is the freedom of an agent to respond 
to a request. When an object receives a message, i.e. one of its 
methods is called, the control flow automatically moves to that 
method. When an agent receives a message, it can decide 
whether it takes a corresponding course of action or not.   
Because of the distributed, autonomous and cooperative features, 
the design and implementation of algorithms in a multi-agent 
framework raise a different class of problems from the design 
and implementation in an object- oriented environment. 
        This paper is structured in three sections. Section one 
presents the need for agent oriented software engineering 
(AOSE), section two outlines the challenges of developing multi-
agent systems and section three explains how agent oriented 

software engineering addresses the challenges of developing 
multi-agent systems. 
 

II. LITERATURE REVIEW 
SECTION ONE 
        THE NEED FOR AGENT ORIENTED SOFTWARE 
ENGINEERING. 
        An agent is a software entity exhibiting the following 
characteristics in pursuit of its design objectives (Huib 
Aldewereld and Virginia Dignum, 2011)  

i. Autonomy. An agent is not passively subject to a global, 
external flow of control in its actions. That is, an agent 
has its own internal thread of execution, typically 
oriented to the achievement of a specific task, and it 
decides for itself what actions it should perform at what 
time. 

ii. Situatedness. Agents perform their actions while 
situated in a particular environment. The environment 
may be a computational one (e.g., a Website) or a 
physical one (e.g., a manufacturing pipeline), and an 
agent can sense and effect some portions it.  

iii. Proactivity. In order to accomplish its design objectives 
in a dynamic and unpredictable environment the agent 
may need to act to ensure that its set goals are achieved 
and that new goals are opportunistically pursued when- 
ever appropriate. 

 
         (Bass et al. 2009), traditional object-based computing 
promotes a perspective of software components as “functional” 
or “service-oriented” entities that directly influences the way that 
software systems are architected. Usually, the global design 
relies on a rather static architecture that derives from the 
decomposition (and modularization) of the functionalities and 
data required by the system to achieve its global goals and on the 
definition of their interdependencies. (Schwabe et al, 2010) in 
their research argue that: 

i. Objects are usually considered as service providers, 
responsible for specific portions of data and in charge of 
providing services to other objects 

ii. Interactions between objects are usually an expression 
of inter-dependencies; two objects interact to access 
services and data that are not available locally; 

iii. Everything in a system tends to be modeled in terms of 
objects, and any distinction between active actors and 
passive resources is typically neglected. 

 

A 
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         ( Zambonelli and Parunak, 2003) Object-oriented 
development, while promoting encapsulation of data and 
functionality and a functional-oriented concept of interactions, 
tends to neglect modeling and encapsulation of execution 
control. Some sort of “global control” over the activity of the 
system is usually assumed (e.g., the presence of a single 
execution flow or of a limited set of controllable and globally 
synchronized execution flows). However, assuming and/or 
enforcing such control may not be feasible in complex systems. 
Thus, rather than being at risk of losing control, a better solution 
would be to explicitly delegate control over the execution to the 
system components  
         (Parunak, 2009) Delegating control to autonomous 
components can be considered as an additional dimension of 
modularity and encapsulation. When entities can encapsulate 
control in addition to data and algorithms, they can better handle 
the dynamics of a complex environment (local contingencies can 
be handled locally by components) and can reduce their 
interdependencies (limiting the explicit transfer of execution 
activities). This leads to a sharper separation between the 
component-level (i.e., intra-agent) and system-level (i.e., inter-
agent) design dimensions, in that also the control component is 
no longer global. 
         (V. Dignum, 2009)The dynamics and openness of 
application scenarios can make it impossible to know a priori all 
potential interdependencies between components (e.g.,what 
services are needed at a given point of the execution and with 
what other components to interact), as a functional-oriented 
perspective typically requires. Autonomous components 
delegated of their own control can be enriched with sophisticated 
social abilities, that is, the capability to make decisions about the 
scope and nature of their interactions at run-time and of initiating 
interactions in a flexible manner (e.g., by looking for and 
negotiating for service and data provision). 
         (Koen V. Hindriks, 2009)For complex systems, a clear 
distinction between the active actors of the systems (autonomous 
and in charge of their own control) and the passive resources 
(passive objects without autonomous control) may provide a 
simplified modeling of the problem. In fact, the software 
components of an application often have a real-world counterpart 
that can be either active or passive and that, consequently, is 
better suited to being modeled in terms of 
both active entities (agents) and passive ones (environmental 
resources). 
         (Nick Tinnemeijer., 2011)Traditional object abstractions 
have been enriched by incorporating novel features such as 
internal threads of execution, event-handling, exception 
handling, and context dependencies and are being substituted, in 
architectural styles, by the higher level abstraction of self-
contained (possibly active) coarse-grained entities 
(i.e.,components).  
        The researcher argues that these changes fundamentally 
alter the way software architectures are built, in that active self-
contained components intrinsically introduce multiple loci of 
control are more naturally considered as repositories of tasks, 
rather than simply of services. Also, the need to cope with 
openness and dynamics requires application components to 
interact in more flexible ways (e.g.,by making use of external 
directory, lookup, and security services). 

         (Birna van Riemsdijk et al ,2011)Objects and components 
are too low a level of abstraction for dealing with the complexity 
of today’s software systems, and miss important concepts such as 
autonomy, task-orientation, situatedness and flexible interactions. 
For instance, object- and component-based approaches have 
nothing to say on the subject of designing negotiation algorithms 
to govern interactions, and do not offer insights into how to 
maintain a balance between reactive and proactive behaviour in a 
complex and dynamic situations. 
        This forces applications to be built by adopting a 
functionally oriented perspective and, in turn, this leads to either 
rather static software architectures or to the need for complex 
middleware support to handle the dynamics and flexible 
reconfiguration and to support negotiation for resources and 
tasks. 
         (Ghassan Beydoun, 2011)An agent-oriented approach is 
beneficial in the below types of situations  

i. Where complex/diverse types of communication are 
required.  

ii. When the system must perform well in situations where 
it is not practical/ possible to specify its behavior on a 
case-by-case basis.  

iii. Situations involving negotiation, co-operation and 
competition among different entities. 

iv. When the system must act autonomously  
v. When it is anticipated that the system will be expanded, 

modified or when the system purpose is expected to 
change.  

 
        In summary, agent-based computing promotes an 
abstraction level that is suitable for modern scenarios and that is 
appropriate for building flexible, highly modular, and robust 
systems. 
 

III. CHALLENGES OF DEVELOPING MULTI –AGENT 
SYSTEMS 

        There are two main classes of multi-agent systems. 
i. distributed problem solving systems in which the 

component agents are explicitly designed to 
cooperatively achieve a given goal; 

ii. open systems in which agents are not co-designed to 
share a common goal, and have been possibly 
developed by different people to achieve different 
objectives. Moreover, the composition of the system can 
dynamically vary as agents enter and leave the system. 

 
         (Carles Sierra et al, 2009) One of the major problems in the 
field of multi-agent systems is the need for methods and tools 
that facilitate the development of systems of this kind. If the 
agents are considered to have the potential to be used as a 
software engineering paradigm, then it is necessary to develop 
software engineering techniques that are specifically applicable 
to this paradigm.  
        Their research argued that the acceptance of multi-agent 
system development methods in industry and/or enterprise 
depends on the existence of the necessary tools to support the 
analysis, design and implementation of agent-based software. 
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         (Hongyuan Sun et al, 2009) The major challenges of 
developing multi-agent systems are summarized by the below 
questions 

i. How to formulate, describe, decompose and allocate 
problems and synthesize results among a group of 
intelligent agents?  

ii. How to enable agents to communicate and interact? 
What communication language and protocols do we 
use? How can heterogeneous agents interoperate? What 
and when can they communicate? How can we find 
useful agents in an open environment?  

iii. How to ensure that agents act coherently in making 
decisions or taking action, accommodating the nonlocal 
effects of local decisions and avoiding harmful 
interactions? How do we ensure the MAS do not 
become resource bounded? How do we avoid unstable 
system behavior?  

iv. How to enable individual agents to represent and reason 
about the actions, plans, and knowledge of other agents 
to coordinate with them; how do we reason about the 
state of their coordinated process (for example, 
initiation and completion)?  

v. How to recognize and reconcile disparate viewpoints 
and conflicting intentions among a collection of agents 
trying to coordinate their actions?  

i. How to design technology platforms and development 
methodologies for MASs? 

 
         (Hongyuan Sun, 2010) the challenges in developing multi-
agent systems include the following. 
 

i. There is no agreement on how to identify and 
characterize roles in the analysis phase and agent types 
in the design phase.  

ii. The concepts used in the methodologies, like 
responsibility, permission, goals and tasks do not have a 
formal semantics or explicit formal properties. This 
becomes an important issue when these concepts are 
implemented; implementation constructs do have exact 
semantics. 

iii. There is a gap between the design models of the 
methodologies and the existing implementation 
languages. It is unreasonable to expect a programmer to 
implement the proposed complex design models. To 
bridge the gap, a methodology should either intro- duce 
refined design models that can be directly implemented 
in an available programming language, or use a 
dedicated agent-oriented programming language which 
provides constructs to implement the high-level design 
concepts. 

iv. The methodologies that include an implementation 
phase, such as Tropos, propose an implementation 
language in which it is not explained how to implement 
reasoning about beliefs, reasoning about goals and 
plans, reasoning about planning goals, or reasoning 
about communication. 

v. It is widely recognized that an agent may enact several 
roles. None of the methodologies addresses the 

implementation of agents that need to represent and 
reason about playing different roles. 

vi. The methodologies, with the exception of the 
organizational rules ignore organizational norms and do 
not explain how to specify and design them or even how 
to do implementation.  

vii. Open systems are not really supported. The 
methodologies implicitly suppose that agents are 
purposely designed to enact roles in a system. But as 
soon as agents from the outside may enter the analysis, 
design and implementation needs to treat agents as 
given entities. 

viii. In the analysis, methodologies do not consider the 
environmental embedding of a system. The structure of 
the organization in which a system will be embedded, 
has a large influence on the type of organizational 
structure of the system, at least when it interacts with 
more than one person. 

 
         (K. S. Decker et al 2010), the implementation is developed 
completely manually from the design. This creates the possibility 
for the design and implementation to diverge, which tends to 
make the design less useful for further work in maintenance and 
comprehension of the system.  
        Their research argues that although present AOPLs provide 
powerful features for specifying the internals of a single agent, 
they mostly only provide messages as the mechanism for agent 
interaction. Messages are really just the least common 
denominator for interaction, and, especially if flexible and robust 
agent interactions are desired, it is important to design and 
implement agent interactions in terms of higher-level concepts 
such as social commitments, delegation of goal/task, 
responsibility, or interaction goals . Additionally, AOPLs are 
weak in allowing the developer to model the environment within 
which the agents will execute.  
         (P. Yolum, et al 2011), In most of the practical approaches 
for verification of multi-agent systems, verification is done on 
code. While this has the advantage of proving properties of the 
system that will be actually deployed, it is also often useful to 
check properties during the system design, so more work is 
required in verification of agent design artifacts. In fact, all the 
work on model checking for multi-agent systems is still in early 
stages so not really suitable for use on large and realistic systems. 
(Juan, T., Pearce, A., et al, 2002 ) believes that the major 
challenges of designing a multi-agent system include: 
        1. How to decompose problems and allocate tasks to 
individual agents. 
        2. How to coordinate agent control and communications.  
        3. How to make multiple agents act in a coherent manner.  
        4. How to make individual agents reason about other agents 
and the state of coordination. 
        5. How to reconcile conflicting goals between coordinating 
agents.  
        6. How to engineer practical multiagent systems 
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IV. HOW AGENT ORIENTED SOFTWARE 
ENGINEERING ADDRESSES THE CHALLENGES 

OF DEVELOPING MULTI-AGENT SYSTEMS 
         (Wooldridge, M., Jennings, 2000) the focus of multi-agent 
programming languages can be on individual agents, multi-agent 
organizations, multi-agent environments, or their combinations. 
Programming languages focusing on individual agents are 
concerned with issues such as autonomy of agents, reactive 
behaviors, social awareness, reasoning about norms and 
organizations, communication and interaction with other agents, 
and capabilities to sense and act in a shared environment. 
         (Zambonelli, F., Jennings, 2000), Multi-agent organizations 
can be implemented either endogenously or exogenously, i.e., 
either individual agents are implemented in terms of social and 
organizational concepts, or organizations are implemented as 
computational entities outside agents controlling their behaviors. 
Their paper argued that programming languages that support the 
implementation of multi-agent environments need to provide 
programming constructs to implement sense and act abilities of 
agents, tools, artifacts, services, and resources that can be used 
by agents.  
         (Bresciani, P., Giorgini, P  et al, 2004 ), Some multi-agent 
programming languages come with formal and computational 
semantics, an implemented interpreter, or both. The existence of 
formal semantics for multi-agent programming languages is 
essential for a better understanding of the programming 
constructs and the verification of multi-agent programs. Without 
a formal semantics one cannot guarantee the correctness of 
programs.  
        Multi-agent programming languages can be analyzed by 
means of general programming principles they respect and 
support. Examples of such principles are modularity, 
encapsulation, reuse, separation of concerns, recursion, 
abstraction, exception handling facilities, and support for legacy 
codes. Of course, the very concept of agent itself supports some 
of these principles such as encapsulation and reuse. 
        Dam, K. H., & Winikoff, M. (2003).  the idea of 
implementing environments and organizations separately support 
the separation of concerns principle. Multi-agent programming 
languages can be used in a more efficient and effective manner 
when they support such principle at different levels. For example, 
at the individual agent level, modularity can be used to support 
the implementation of different functionalities and roles, 
recursion can be used to implement complex plans, and 
exception handling can be used to implement plan failure 
operations.  
        Danny Weynes (2008), Multi-agent programming languages 
can be evaluated in terms of the functionalities provided by their 
corresponding integrated development environments. An 
integrated development environment supports the development 
of multi-agent programs by means of functionalities such as 
editing tools allowing easy browsing of codes, debugging tools 
that help to localize errors and anomalies, and automatic testing 
tools allowing the automatic generation of test cases for specific 
part of the programs. The main difficulty for such an integrated 
development environment is the distributed nature of multi-agent 
programs, e.g., how to browse through a program that is 
distributed by means of agents, modules, environment, and 
organization programs. Debugging is even harder as it is not 

clear how to debug one single agent when the execution of the 
agent depends on the execution of other agent programs, the 
environment program, and the organization program 
 

V. AGENT ORIENTED METHODS AND 
HOWTHEYADDRESS THE CHALLENGES OF 

DEVELOPING MULTI-AGENT SYSTEMS. 
 

1. GAIA 
        Gaia comprises an analysis and design phase and explicitly 
refrains from including an implementation phase. Jurgen Lind 
(2010), 
        Analysis is driven by a set of requirements and aims at 
understanding the system and its structure. It provides two 
models: a role model and an interaction model. The role model 
specifies the key roles in the system and characterizes them in 
terms of permissions (the right to exploit a resource) and 
responsibilities (functionalities). The interaction model captures 
the dependencies and relations between roles by means of 
protocol definitions. Gaia is only concerned with the society 
level; it does not capture the internal aspects of agent design.  
        Virginia Dignum, Hulb Gideweld and Frank Dignum 
(2012), The design phase provides three models: the agent 
model, the service model, and the acquaintance model. The agent 
model identifies so called agent types, which are sets of roles. 
The service model identifies the services (or functions) 
associated with a role. Finally, the acquaintance model identifies 
the communication links between agent types. This model can be 
used to detect potential communication bottlenecks. The method 
has been extended with a model of organizational rules and 
organizational structure. This allows the developer to specify 
global rules that the organization should respect or enforce. 
Like norms, such rules are typically formulated at a high 
conceptual level. Little is said about ways of implementing them. 
The interaction of agents with the environment is not treated 
separately. 
        V. Julian and V. Botti (2012), Gaia does not support the 
implementation phase.Therefore it is difficult to check whether 
agents really implement a certain role. Especially when different 
roles containing several responsibilities are joined into an agent 
type. Although permissions seem to be norms, it is unclear how 
they are actually translated to the system itself. Should the agent 
itself make sure that it will only perform actions it is permitted to 
do? Do the resources force the agent to refrain from forbidden 
actions? Does the agent know about its permissions? Finally, 
Gaia cannot support open agent systems, because it does not treat 
agents as given entities. 
 

2. AII METHODOLOGY 
 
Franco zambonelli, Nicholas R. Jennings and Michael wooldrige 
(2010), The AAII methodology makes no distinction between the 
analysis and design phase. 
        The methodology generates a set of models, based on 
existing object-oriented models. From an external viewpoint 
(inter-agent), the system is decomposed into agents, which are 
modeled as complex objects characterized by their purpose, their 
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responsibilities, the services they perform, the information they 
require and maintain, and their interaction. 
        N.R Genza and E.S Mighele (May 2013), AAII is one of the 
few approaches that takes the intra agent perspective seriously. 
        Roles can be considered as responsibilities, which can in 
turn be considered as sets of services. Services are activities that 
are not natural to decompose any further. Hardly any reasoning is 
required by the agents. The methodology is very practice-
oriented which leads to graphical models, but without much 
semantics of the concepts. It is left to the programmer to fill in 
the gaps. 
        Like Gaia, AAII does not support open agent systems. The 
organization of the system is almost completely hierarchical in a 
truly object-oriented manner. No norms or rules are specified as 
such. 
 
3. SODA 
        The SODA methodology has a clear distinction between 
analysis and design. The methodology is only concerned with the 
inter-agent viewpoint. 
        N.R Genza and E.S Mighele (May 2013), The analysis 
phase provides three models: the role model, the resource model, 
and the interaction model. The role model defines global 
application goals in terms of the tasks to be achieved. Tasks can 
be individual or social. Individual tasks are assigned to roles 
while social tasks are assigned to groups. A group is an abstract 
concept that can be analyzed as a set of roles. The resource 
model captures the application environment and identifies the 
services that are available. The resource model defines abstract 
access modes (permission), modeling the different ways in which 
the services associated with a resource can be exploited by 
agents. The interaction model defines the interaction between 
roles, groups and resources in terms of protocols. 
        Leon florin (2010) The design phase refines the abstract 
models from the analysis phase and provides three models: the 
agent model, the society model and the environment model. The 
agent model specifies the mapping from roles onto agent classes. 
An agent class is characterized by the tasks, permissions and 
interaction rules associated to a role. It also specifies the 
cardinality (the number of agents in that class), their location 
(fixed for static agents and variable for mobile agents) and their 
origin (inside or outside the system). The society model specifies 
a mapping from groups onto societies of agents. An agent society 
is characterized by the social tasks, the set of permissions, the 
participating social roles, and the interaction protocols. Finally, 
the environment model specifies a mapping from resources onto 
infrastructure classes. 
        Infrastructure classes are characterized by the services, the 
access modes for roles and groups, and the protocols for 
interacting with the environment. 
        SODA is a very usable development methodology. The 
inter-agent aspect is well developed. The interaction among 
agents, but also the interaction between agents and the 
environment is taken seriously. Garcia, A., Silva, V., Chavez, C., 
& Lucena, C. (2002). However, SODA does not specify the 
design of the agents themselves. Therefore it too leaves a gap 
between the design and implementation of the multi agent 
system. Due to the fact that SODA recognizes explicit 

organizational structures and rules, it becomes applicable for 
open agent systems.  
        Dam, K. H., & Winikoff, M. (2003Although many concepts 
are used for the inter-agent specification, they are not formalized. 
Therefore it becomes difficult to check whether agents fulfilling 
a role comply to all the organizational rules. Another worry is 
that the use of procedural specifications of behavior, like 
standardized tasks, will bias the design. It suggests traditional 
imperative programming constructs. Such a simple choice is 
nice, when it is enough. However, such a view may limit the 
potential benefits of multi-agent systems, such as flexibility and 
robustness, because it does not take advantage of the autonomy 
and possible intelligence of the agents. 
 

4. Tropos 
        The Tropos methodology distinguishes between an early 
and a late requirements phase, and between architectural design 
and detailed design. It considers both inter-agent and intra-agent 
issues. 
        Dam, K. H., & Winikoff, M. (2003). The early requirements 
phase, which is based on the i¤ organizational modeling 
framework is concerned with understanding an application by 
studying its organizational setting. This phase generates two 
models: a strategic dependency model and a strategic rationale 
model. These models specify the relevant actors, their respective 
goals and their inter-dependencies. In particular, the strategic 
dependency model describes an ‘agreement’ between two actors: 
the depender and the dependee. The strategic rationale model 
determines through a means-ends analysis how an actor’s goals 
(including softgoals) can actually be fulfilled through the 
contributions of other actors. The late requirements phase results 
in a list of functional and non-functional requirements for the 
system. 
         (Bresciani, P., Giorgini, et al 2010) The architectural design 
defines the structure of a system in terms of subsystems that are 
interconnected through data, control and other dependencies. The 
detailed designdefines the behavior of each component. Agent 
communication languages like FIPA-ACL or KQML, message 
transportation mechanisms, and other concepts and tools are used 
to specify these components. Moreover, communication 
protocols are used to specify communication patterns among 
actors, as well as constraints on the contents of the messages they 
exchange. Finally, the internal processes that take place within an 
actor are specified by plan graphs. 
        The implementation phase maps the models from the 
detailed design phase into software by means of Jack Intelligent 
Agents. Jack extends Java with five language constructs: agents, 
capabilities, database relations, events, and plans. It is claimed 
that these constructs implement cognitive notions such as beliefs, 
desires, and intentions. 
         (Hongyuan Sun  et al, 2010 )The drawbacks of Tropos are 
that it doesn’t have a formal semantics and therefore it is hard to 
specify an implementation for the design models. It also neglects 
the environment, and fails to notice that roles affect the access 
modes or permissions for executing certain actions, or for 
accessing resources. 
        Also Tropos is meant to design closed systems, in which the 
designer has control over the agents that enter. However, if a 
system would allow external agents to enter and interact, 
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an interface between such external agents and the environment 
and the other agents is required.. 
 

5. The Prometheus Methodology 
         (Garcia, A., Silva, V., et al 2002) Prometheus is a detailed 
process for specifying, designing, and implementing intelligent 
agent systems The goal in developing Prometheus is to have a 
process with defined deliverables which can be taught to industry 
practitioners and undergraduate students who do not have a 
background in agents and which they can use to develop 
intelligent agent systems Prometheus distinguishes itself from 
other methodologies by supporting the development of intelligent 
agents: 

i. providing start-to-end support, 
ii. having evolved out of practical industrial and 

pedagogical experience, 
iii. having been used in both industry and academia, and, 

above all, in being detailed and complete 
        Dam, K. H., & Winikoff, M. (2003). Prometheus is also 
amenable to tool support and provides scope for cross checking 
between designs 
The methodology consists of three phases: system specification, 
architectural design, and detailed design 
 

6. OperA + Environment 
         (Toronto, May 2010), OperA contains three models. 
        The social model describes roles and their dependencies. 
Roles have objectives: the goals the organization expects an 
agent to fulfill when enacting that role. OperA allows for agents 
to have their own goals which should be combined with those of 
a role when enacting that role. Therefore OperA caters for open 
agent systems. A role can be dependent on another role to fulfill 
(part of) its objective.  
        The interaction model describes the process flow of the 
system, in terms of scenes and transitions between scenes. This is 
similar to the Islander approach. The scope of a role is limited to 
a scene. Each scene contains an abstract and declarative 
specification of the landmarks to be achieved during interaction. 
Scenes do not (have to) specify complete protocols; they specify 
landmarks that can be reached in many different ways. 
Transitions between scenes are subject to constraints, and to a 
temporal ordering. E.g. an agent cannot enter a ‘conference 
presentation’ scene as a presenter if its paper was never accepted. 
        The normative model contains all the different types of 
norms that regulate behavior in the system. For example: 
         (1) Norms for roles; e.g. a PC member should not review a 
paper submitted by another member of the research group he is 
working in. 
         (2) Norms for scenes; e.g. the reviews have to be returned 
to the PC chairs before a certain deadline. 
         (3) Norms on scene transitions; e.g. a delegate should pay 
the registration before coming to the conference. 
         (M. Birna van Riemsdijk, et al, 2009), Norms cannot be 
translated into a design model directly. They will be distributed 
over the various models of the design phase. Although normative 
concepts are found in most of the methodologies discussed in this 
paper, they are usually immediately associated with roles. They 
are not formulated in a general way, or associated with activities 
or scenes. Therefore, norms for roles already bias the design of a 

system. By contrast, OperA allows one to first formulate norms, 
and then discuss the various ways of translating them in a 
society. 
         (P. Yolum, et  al 2010), The final model of the analysis 
phase, which is not included in OperA, is the environment model. 
In this model we specify the resources that are available for the 
agents, like databases, etc. We also specify the available services.  
 

7. 3APL 
         (Carles Sierra, et al, 2009), The implementation phase is 
based on the 3APL language and environment. It has facilities 
defined in the infrastructure and environment model of the 
design phase, such as communication and coordination facilities, 
access to knowledge sources external to an agent, a way of 
mediating between different agents, and an underlying 
architecture that supports low level programming facilities, such 
as arithmetic and a user interface. 
         (Hongyuan Sun et al, 2010), Many of these facilities are 
accessed through the agent management system, based on the 
FIPA Agent Management Specification. The platform can be 
used through a graphical user interface (GUI) which enables the 
programmer to load agents from a library, implement and 
execute them, and observe their behavior. 
        Communication Management The 3APL agent platform 
provides communication by means of message passing. A 
message will be delivered by the underlying transport layer, 
provided the agent management system knows the identifier of 
the agent being addressed. The agent can be located on a 
different platform running on a different machine as long as the 
address is recognized and unique. The messages themselves have 
the structure of communicative acts, with a sender, receiver and a 
content, which is compliant with the FIPA standards for agent 
communication. 
        Environment In the current 3APL platform an agent can 
only interact with an environment through a Java class called a 
plug-in.. 
        Service facilitator The platform contains a very simple 
service directory facility. Agents can register the services that 
they offer with the AMS. If they are interested in the services 
offered by other agents, they can query the AMS. This 
functionality of the agent platform may be extended in the future 
with more elaborate directory services (yellow pages) that allow 
more intelligent searching and matching. 
        Agent library The most important development support, is a 
library of software templates for common tasks and applications. 
In this library the templates for the facilitation agents belonging 
to different organizational structures can be found. E.g. templates 
for matchmaker agents, notary agents, etc. Thus it implements 
parts of the organizational model of the design phase. Typically a 
template will implement a particular kind of behavior that is part 
of an interaction pattern. A template consists of an initial belief 
base and goal base, a set of capabilities and a set of practical 
reasoning rules. As such they are the implementation 
counterparts of the agent types. 
 

VI. CONCLUSION 
        Software Agent technology has drawn much attention as the 
preferred architectural framework for the design of many 
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distributed software systems. Agent-based systems are often 
featured with intelligence, autonomy, and reasoning. Such 
attributes are quickly becoming alluring to both legacy and new 
systems. Agents are building blocks in these software systems, 
while combinations of attributes are composed to form the 
software entities. The more complex an Agent-based system is, 
the more sophisticated the methodology to design such systems 
must be. There are also many challenges when it comes to the 
development of multi-agent systems. 
        This paper has explained the need for agent oriented 
software engineering (AOSE) and in detailed how different 
AOSE methodologies can be applied to address the many 
challenges of developing multi-agent systems. Some of the core 
issues of developing multi-agent systems can be solved through. 

i. Integrating design and code better manner  
ii. Extending AOPLs with the ability to represent social 

aspects and the environment;  
iii. Developing practical tools for verification and 

validation that are tailored specifically for multi-agent 
systems. 
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Abstract- A car hire service is a form of public transportation 
that enables a group of people to share vehicles based at certain 
stations by making reservations in advance. The main objective 
of car hire companies is to provide quality services to its 
customers by providing prompt services when required. These 
companies compete one another and have clients locally and 
internationally. One of the common problems of car hire is that 
companies can have difficulty optimizing the number of vehicles 
in operation. This paper reports on investigations of the 
relationship between the number of cars and the number of 
reservations per day with either the acceptance ratio or utilization 
ratio based on the commercially operational dataset of a cars hire 
company in Kenya. This paper creates an analytical mode to 
enable this company estimate their daily costs by looking at the 
distance to be travelled, route type and car type. A simulation 
model is also constructed to simulate the best booking policy for 
the company. 
 
Index Terms- Bayesian Networks Classifiers, Classification, 
simulation 
 

I. INTRODUCTION 
s the world population grows, private vehicles are becoming 
more attractive, leading to high energy consumption and 

high vehicle emission levels. Car hire is one of the transportation 
strategies that can reduce personal transportation usage and its 
negative impacts. Because of the worldwide environmental 
benefits involved, car hire evolved out of the economic 
motivations of individuals who could not afford to purchase a 
vehicle into a mainstream, worldwide transportation system.  
       (Shaheen and Cohen 2013), Simulation is an indispensable 
tool for rapidly quantifying the operational impact of changes to 
facilities, systems, and processes – and to experiment with 
“what-if” scenarios prior to implementation. It provides the 
ability to model, analyze, optimize, test and select the best 
possible alternative solutions, while taking into consideration 
variables associated with demand, schedules, priorities, 
equipment capabilities, layouts, costs and constraints. 
       In recent car hire systems, customers can access the portal of 
a car hire company and easily make a reservation via an Internet 
connection or by phone. The information, including traveled 
distances and rent duration, is recorded and charged as to the 
customer’s bill. An intelligent transportation system can play an 
important role in making a car hire system user-friendly, easy to 
manage, and efficient. 

       Because of these benefits, car hire as an alternative 
transportation paradigm has become increasingly popular in 
many countries (Barth and Todd 1999). Previous research has 
demonstrated that the benefits of car hire include reducing costs 
and the negative impacts of private vehicle ownership and the 
environmental impacts of auto usage (e.g., congestion, energy 
consumption, vehicle emissions, and inefficient land use). In 
North America, the impact of car hire includes the reduction of 
emissions as a result of less driving and a 27 percent reduction in 
the average number of observed vehicle kilometers traveled per 
year (Martin and Shaheen 2011).  
       The paper is organized in five sections. The rationale for the 
conducted research work is presented in the Introduction. A 
review of the related research work is provided in Section 2, the 
analytical and simulation model construction Section 3, the 
obtained results and the comparative analysis are given in 
Section 4. The paper concludes with a summary of the 
achievements and discussion of further work 
 

II. REVIEW OF THE RELATED RESEARCH 
       As car hire increasingly becomes a mainstream 
transportation mode, it is expected that it will be further 
integrated into metropolitan transportation, land use strategies, 
and multimodal nodes (Shaheen and Cohen 2013). 
       Up-to-date car hire systems enable a car to be driven among 
multiple stations (one-way service), whereas traditional service 
(round-trip/two-way) allows users to use a car and return it to the 
same station only. Although one-way service can provide 
convenience for customers, the cars from each station become 
disproportionally distributed. Thus, a strategy of vehicle 
relocation is necessary to elevate the satisfactory level of users. 
A car hire system must be efficient, user-friendly, easy to 
manage, and advantageous to both companies and customers 
(Barth et al.2001). 
       Studies concerning data mining have been intensively 
conducted in car hiring related research areas. In particular, the 
forecasting technique is used to predict the net flow of vehicles 
in a three-hour period by using neural networks and support 
vector machines (SVM) (Cheu et al. 2006), and the results show 
that multilayer perceptron has slightly better accuracy compared 
to SVM. In another case, such as the one-way type, it is difficult 
to maintain the distribution balance of parked vehicles among 
stations. A method for the optimization of vehicle assignment is 
used according to the distribution balance of parked vehicles; 
thus, it is possible to maintain distribution balance of parked 

A 
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vehicles and keep the convenience of the car hiring system 
(Uesugi et al. 2007). 
       In regard to car optimization, one study shows an 
international comparison regarding car hire services (Shaheen 
and Cohen 2007). The paper shows that the member-vehicle ratio 
is an important key factor that characterizes worldwide car hire 
operations. The comparison demonstrates that the member-
vehicle ratio based on the survey of each country is different; 
Asia, Australia, Europe, and North America are 26:1, 17:1, 28:1 
and 40:1, respectively. The estimation for the average national 
ratios are approximately 20:1 and are lower in new markets 
where car hire companies must first position their vehicles to 
gain membership. However, in other research (Morency et al. 
2007; Habib et al. 2012; Costain et al. 2012), studies about user 
behavior in car hiring transaction data sets show interesting 
results. the result reveals that there is variability in the number of 
transactions and distance traveled by each customer. Another 
study (Costain et al. 2012) found that increasing the home-to-
parking-lot distance reduces trip duration. Thus, it is important to 
evaluate the member-vehicle ratio with respect 
        (Shaheen et al. 1998).Car hire services represent an 
intermediate service that bridges public transportation and 
private vehicle ownership to reduce the number of cars, provide 
cost savings, and reduce parking demand, among other benefits. 
To clarify, car hire was first implemented in Europe but has 
gained popularity in North American cities (Cervero and Tsai 
2004; Zhou and Kockelman 2011) and Asia, including Singapore 
and Japan. Basically, members subscribe to a cars hire company 
and are able to use cars by making reservations in advance. The 
vehicle is picked up at the start of the trip and returned to the 
original station at the end of the trip (twoway or round-trip). 
Members pay a fee each time they use a vehicle, which covers 
the cost of vehicle use, insurance, maintenance, and fuel.  
 

III. PROBLEM DEFINITION 
       Vesta Safaris Company in Kenya lends cars to its clients. 
Cars are hired at a rate of 1500 for in town use while out town 
use charges are done depending of the distance to be travelled 
and the route type such as rough road, smooth road, flat areas and 
mountainous areas. A customer must book a car 10 hours before 
use. Cases exists where a customer might find a car they had 
booked in use or a customer might turn up late than their car 
booking times hence resulting to cars being idle. The company 
has a policy of paying a client Ksh 200 per hour they spent in a 
waiting queue. To avoid making loses, the company has 
employed a specialist to help the company maximize profits as 
well as have fair prices for its clients and minimize the costs in 
cured to pay customers in a waiting queue.  
 
Problems formulation: 

a. The analytical model solution problem. 
       The company would like to maintain all cars in good 
condition for better customer service as well as spent the 
minimum in terms of fuel costs and car repair. There is need for 
an analytical model to enable this company estimate their daily 
costs by looking at the distance to be travelled, route type and car 
type. 

b. The simulation model solution problem: 

       The specialist did an investigation for 8 days and observed 
that Vesta Safaris Company was undergoing a loss as a result of 
not having a booking policy. The specialist also found out that 
the company works 30 days a month. He wishes to know the 
booking policy which will be able to meet the client’s bookings 
in the next 10 days. Three booking policies exist in the execution 
of this activity as follows: 

i. 5 cars booked at a booking level of 5 
ii. 10 cars booked at a booking level of 10 

iii. 15 cars booked at a booking level of 15 
 
       The simulation problem is to determine the best booking 
policy that will suite Vesta safaris Company. 
 Scenarios related to the above problems: 

 The analytical model solution problem: 
 
       Past records of the company show that : 

a. A same model car used in smooth roads 
consumes the same level of fuel as the one 
used in a flat area covering the same distance.  

b. A same model car used in Rough roads 
consumes the same level of fuel as the one 
used in a Mountainous areas covering the same 
distance.  

c. A same model car used in smooth roads 
consumes less level of fuel as the one used in a 
Mountainous areas covering the same distance.  

 The simulation model solution problem: 
 
       Past records of the company show that: 

a. The company estimates to have at least a day 4 
clients must be delayed in a queue. 

b. A client will be delayed at a minimum of 1 
hour. 

 
       Formulation of assumptions, Constraints and 
identification of key variables for the simple analytical 
model. 
       The simple analytical model is developed by adapting the 
directly proportionality mathematical relationship. The basic 
assumptions were: 

i. A vehicle used in a rough road and mountainous areas 
consumes more fuel due to friction and oppose to 
motion between the tyres and the rough surface. 

ii. A vehicle used in a smooth road or a flat area consumes 
less fuel due fast acceleration as a result of less friction 
between the road and the tyres. 

iii. Drivers speed has no or less impact on the amount of 
fuel consumed by a vehicle. 

iv. Personal vehicles are petrol fuelled whiles commercial 
vehicles use diesel. 

 
Constraints 

I. The car hire company whose data was used to 
develop the model used seven car models namely: 
Mit/cedia, Toyota NZE, N/Bluebird, N/Adran, 
N/Wingroad,, T,Allex/Runx, M/Demio.  

II. This cars are all personal cars and make use of the 
same fuel which is petrol. 
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III. Only four states of roads have been considered to 
develop the model namely: Smooth road, Flat road, 
Rough road, Mountainous roads.  

IV. Cars can be hired per day only.   
      
  Key variables to the model. 

i. SR to represent Smooth Road. 
ii. RR to represent Rough Road. 

iii. FR to represent Flat Road. 
iv. MR to represent Mountainous Road 
v. D to represent Distance travelled in 

Kilometres. 
vi. TFC to represent Total Fuel Cost 

vii. C to represent Cost. 
viii. FC to represent Fuel Cost. 

 

IV. CONSTRUCTION OF THE SIMPLE ANALYTICAL MODEL 
       Past records of this company has shown that for every 1KM 
(Kilometre) travelled by a car in smooth road or Flat road there is 
an expense of 8 Kenya shillings and an expense of 10 Kenya 
shillings for a car used in either mountainous or rough road. The 
company has used this estimate to calculate costs of fuel for their 
clients in the past two years but in the recent past their has 
occurred two exceptional cases as explained in the critical 
evaluation of the simple analytical model part of this paper, 
which will require the company to review this formula. 
 
Analysis and solution of the simple analytical model. 
       Fuel costs to be incurred by a client are determined by the 
formula 8*(SR or FR)*K+ 10*(MR or RR).  
        Example a: A client wishing to travel a distance of 300 km 
in smooth road and 100km in rough road will be charged (300 * 
8) + (100 * 10)=2400+1000=3400. 
       Example b: A client wishing to cover a distance of 400KM 
in Flat Area, 10KM to cross a Mountain, 20KM in rough road 
and finally 50KM in Smooth road is estimated to in incur a fuel 
cost of (400 * 8) + (10 * 10 ) + ( 20 * 10 ) + ( 50 * 8)=3200 +100 
+200+400 = 3900. 
 
Critical evaluation of the simple analytical model. 
       The simple analytical model has been developed on an 
assumption of past cost incurrence’s of the company. Despite the 
fact that the company has relied on this formula to make profit, 
there has been two exceptional cases from the same records 
which calls for the development of the revised analytical model. 
 
Exceptional Case1:  
       A client travelled 800KM in Flat Area, 5KM in rough road 
and 400KM in smooth road. This client reported to have spent 
9200 shillings. According to the formula, the same should spent 
(800 * 8 ) + (5 * 10 ) + ( 400 *8) = 6400 +50 + 3200 =9650 
 
Exceptional Case2: 
       A client travelled 200KM in Mountainous Area, 20KM in 
rough road and 100KM in smooth road. This client reported to 
have spent 2620 shillings. According to the formula, the same 
should spent (200 * 10) + (20 * 10) + (100 *8) = 2000 +200 + 
800 =3000 

       Due to the above two exceptions, the simple analytical 
model requires revision as below. 
 
Construction of the revised analytical model and solution 
       Consider from the Appendix: Table 1 containing a random 
sample data collected from Vesta Safaris Company on fuel 
consumption of their vehicles. 
       From this table we can observe a trend hence the derivation 
of the below formula. 
FCL α D α Route 
FCL = K*D where K is a known constant for Route. 
Example1: To calculate K=SR we pick three clients at random A, 
J and S. that is FCL for A=K*200=1500 => K=1500/200=7.5 
FCL for J=K*635=4762.5 => K=4762.5/635=7.5 
FCL for S=K*540=4050 => K=4050/635=7.5 
SR=K=7.5………………………………………*1 
 
       Example2: To calculate K=RR we pick three clients at 
random B, K and P. that is FCL for B=K*400=3300 => 
K=3300/400=8.25 
FCL for K=K*750=6187.5 => K=6187.5 /750=8.25 
FCL for P=K*230=1897.5 => K=1897.5 /230=8.25 
RR=K=8.25………………………………………*2 
 
       Example3: To calculate K=MR we pick three clients at 
random Z, H and L. that is FCL for Z=K*1000=8500 => 
K=8500/1000=8.50 
H=K*350=2975=> K=2975/350=8.50 
L=K*670=5695=> K=5695/670=8.50 
MR=K=8.50………………………………………*3 
 
       Example4: To calculate K=FR we pick three clients at 
random Y, R and M. that is FCL for Y=K*290=2233 => 
K=2233/290=7.7 
R=K*600=4620=> K=4620/600=7.7 
M=K*900=6930=> K=6930/900=7.7 
FR=K=7.7………………………………………*4 
 
       Therefore we can conclude that SR=K= 7.5, RR=K= 8.25, 
MA=K= 8.50, FR=K= 7.7. 
       That is every 1KM (Kilometre) travelled by a car in smooth 
road (SR) incurs a cost of 7.50 shillings, 1KM (Kilometre) 
travelled by a car in rough road (RR) incurs a cost of 8.25 
shillings, 1KM (Kilometre) travelled by a car in Mountainous 
road (MR) incurs a cost of 8.50 shillings and 1KM (Kilometre) 
travelled by a car in Flat road incurs a cost of 7.7 shillings. 
 
Critical evaluation of the revised analytical model for further 
recommendation. 

 The revised model is more accurate as compared to the 
simple analytical model. 

 This more has been tested with many other past data of 
the company and has proved functional. 

 Using the revised analytical model, the exceptional 
cases would not be observed by the company that is for 
exceptional case1, the calculation would be 
800*7.7+5*8.25+400*7.5=6160+41.25+3000=9201.25 
and exceptional case2, the calculation would be 
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200*8.50+20*8.25+100*7.5=1700+165+750=2615 
hence no loss or customer complain. 

 The model has been developed with data collected one 
company that uses only personal vehicles (Vehicles 
using only one type of fuel Petrol). Hence it’s open for 
further development for companies who use both 
personal and commercial vehicles. 

 The model will require more testing with future data to 
be collected by the company 

 
SIMULATION MODEL 
       Formulation of assumptions, constraints and 
identification of key variables for the simulation model. 
 
Assumptions: 

 A customer must book for a car 10 hrs before use. 
 An average of 4 customers must be delayed in a queue 

per day. 
 The minimum number of hours a client can be delayed 

in a queue is 1 hr. 
Key variables 

i. CD (Clients in a day)=30 
ii. NCD (No of clients delayed in a day)=5 

iii. MHLQ(Minimum Hours Lost in Queue)=4 

iv. HC( Hourly cost per hour for delay) 
v. MCCPC (Minimum Compensated Cost Per 

Client )=800 
vi. TCCPD (Total Compensated Cost Per 

Day)=4000 
Constraints 

 1≤ NCD≤ 10 
 CD>0 
 00 ≤ RandNos ≤99 where RandNos are the generated 

random numbers. 
 
11. Construction of the simulation model. 
 
The specialist collected the below information 
 

Delayed clients in a day Probability 
3 0.25 
4 0.20 
5 0.30 
6 0.15 
8 0.10 

 

 
Random numbers were used to come up with probability distribution as shown below: 
 

Policy  Day 1 2 3 4 5 6 7 8 9 10 
Booking 5 30 10 20 50 60 70 00 10 30 25 
Booking 10 13 50 50 89 76 54 56 60 89 70 
Booking 15 16 70 30 49 56 34 43 56 54 60 

 
Step 1 Objectives of simulation 
       The major objective is to simulate the behavior of the three 
booking policies: 

i. 5 cars booked at a booking level of 5 
ii. 10 cars booked at a booking level of 10 

iii. 15 cars booked at a booking level of 15 
 
Step 2: Identifying input variables: 
       The Controllable variables are booking level and number of 
cars while the non controllable variables are demand of cars in a 
season. 
 

Step3: Determining the probability distribution. 
 
Delayed 
clients in a 
day 

Probability Cumulative 
probability 

Random 
Numbers 

3 25% 25% 00-09 
4 20% 45% 10-25 
5 30% 75% 26-50 
6 15% 90% 51-80 
8 10% 100% 81-99 
 
       The random numbers were used to determine the number of 
customers delayed in a queue per day. Example under booking 
policy 10 on the second day, the random number generated was 

50 which is in the range of 26-50, which is in the delayed number 
of customers of 5. 
 
Step 4: Identifying parameters: 
Clients in a day = 30 
No of clients delayed in a day =5 
Minimum Hours Lost in Queue=4 
Minimum Compensated Cost per Client =800 
Total Compensated Cost per Day=4000 
 
Step 5: Identifying the output variables 
       The major output variables are the total cost spent in 
compensating clients on time spent in a queue and knowing the 
exact number of clients delayed in a queue in day. 
 
Step 6: Determining the logic in the model: 
       MCCPC (Minimum Compensated Cost Per Client 
)=MHLQ(Minimum Hours Lost in Queue)* HC(Hourly cost for 
delay) 
       TCCPD (Total Compensated Cost Per Day)= 
MHLQ(Minimum Hours Lost in Queue)* HC(Hourly cost for 
delay)* NCD (No of clients delayed in a day 
 
12. Critical evaluation of the simulation model and further 
recommendations. 
       Results produced by the model are real only that the results 
were not best. Example from the appendix under booking level 5, 
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the company will have an expense of KSH 29,800  while at 
booking level of 15, the company will have an expense of KSH 
20,200 . This figures are too big compared to the estimated profit 
made by the company per day KSH 18,000.  Using the 
simulations, its recommendable for the specialist to adapt the 
booking level of 10 which has a minimum cost of KSH 13,600 
however this might not be a best choice of solution because 
booking levels of customers will vary depending on seasons. 
This problem was solved using Monte Carlos simulation which 
makes use of predictions. The number of customers delayed in 
queue per day was predicted using random numbers which 
helped to display the dynamism of the system. 
 

V. RECOMMENDATIONS 
       The company can adopt booking level of 10 only when its 
not on a festive season because at this season clients will be more 
than expected Making the model open for extensibility. Kenya 
has one major festive season on December and its this time when 
the company should adapt an alternate booking level of the cars. 
 

VI. CONCLUSION 
       A car hire business has rapidly grown currently in Kenya 
with companies competing each other in terms of offering the 
best customer service as well as maximizing profits. To make 
profit as well as be an organization of excellence in terms of 
customer satisfaction, an organization has to rely on its ICT 
systems. Daily charges to their customers has been a challenge 
for this organizations hence the need to use both analytical model 
and simulation models. The above two models are reliable to be 
used by this companies. 
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Appendix. 
Table1: 

 
Date Client Route TFC FC D 
12/05/2010 A SR 1500 96 200 
10/06/2010 B RR 3300 96 400 
20/09/2010 F SR 13125 96 1750 
18/10/2010 G RR 7837.5 96 950 
19/01/2010 H MR 2975 96 350 
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20/02/2010 I FR 3850 96 500 
10/03/2010 J SR 4762.5 96 635 
22/07/2010 K RR 6187.5 96 750 
11/09/2010 L MR 5695 96 670 
07/07/2010 M FR 6930 96 900 
14/04/2010 N MR 4760 96 560 
26/01/2010 O SR 3375 96 450 
30/08/2010 P RR 1897.5 96 230 
25/02/2010 Q MR 2890 96 340 
29/05/2010 R FR 4620 96 600 
01/11/2010 S SR 4050 96 540 
03/08/2010 T RR 6435 96 780 
01/06/2010 U MR 13600 96 1600 
02/07/2010 P SR 30000 96 4000 
05/10/2010 Y FR 2233 96 290 
06/11/2010 Z MR 8500 96 1000 

 
Table 2: 

When booking level is 5 
 

Date Clients 
delayed 

No of hrs 
delayed 

Cost per hour 
delay 

Total 
expenses 

1 1 4 200 800 
2 2 7 200 2800 
3 3 5 200 3000 
4 4 6 200 4800 
5 5 4 200 4000 
6 6 3 200 3600 
7 7 2 200 2800 
8 8 5 200 8000 
Total 29,800 

 
Table 2: 

When booking level is 10 
 

Date Clients 
delayed 

No of hrs 
delayed 

Cost per hour 
delay 

Total 
expenses 

1 2 1 200 400 
2 3 2 200 1200 
3 2 1 200 400 
4 4 5 200 4000 
5 2 3 200 1200 
6 4 6 200 4800 
7 5 1 200 1000 
8 1 3 200 600 
Total 13,600 

 
Table 3: 

When booking level is 15 
 

Date Clients 
delayed 

No of hrs 
delayed 

Cost per hour 
delay 

Total 
expenses 

1 5 3 200 3000 
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2 3 2 200 1200 
3 2 1/2hrs 200 200 
4 6 4 200 4800 
5 2 5 200 2000 
6 4 2 200 1600 
7 7 1 200 1400 
8 6 5 200 6000 
Total 20,200 
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Abstract- This researcher seeks to advance Thai university 
students’ English achievement through a greater understanding 
of the influence of ICT and its impact on students’ English 
language achievement, students’ participation within English 
classes and student attitudes towards learning English. This 
mixed method study was conducted using a pre-test, post-test 
design. Participants were 278 students attending a rural 
University in North-eastern Thailand, who were arranged into 
blended learning and face-to-face classes. A course web site was 
developed for course instruction. This site and social network 
tools such as Skype, Twitter and Facebook were utilised by the 
blended learning class for communications and language 
acquisition. Data was collected from the pre-test and post-test 
instruments, class room observation check lists, questionnaires, 
semi-structured interviews and researcher’s field notes in order to 
compare ICT blended instruction and traditional face to face 
instruction. 
        Results of the data analysis revealed ICT blended 
instruction as showing a significant, positive difference in 
student’s English learning achievement when compared with the 
English learning achievement of students participating in 
traditional F-to-F classes. Furthermore, this study establishes that 
ICT blended instruction can affect a significant, positive 
difference in student’s behavioural participation within the 
classroom when compared with student’s behavioural 
participation within the traditional F-to-F classroom. Finally, this 
research has identified a significant, positive difference in 
students’ attitude after learning English through ICT blended 
instruction. 
 
Index Terms- BL: blended learning;  online learning combined 
with F-to-F traditional class teaching methods 
      F-to-F: Face-to-Face Tra   Traditional class, based on 
textbooks   and lectures within a conventional classroom 
      ICT: Information and communication technologies is used 
predominantly to describe computer-based or computer-related 
devices and other devices that may be used for information and 
communication purposes (e.g. computer, mobile phone, IPad, 
talking dictionary) 
 

I. INTRODUCTION 
CT has been used not only for distance learning but also for 
supporting traditional classroom instruction and traditional 

courses can benefit from the addition of  blended learning (BL). 
Instructors in traditional course formats may need to increase the 
duration of student engagement with course content and provide 
rapid access to help at points where student confusion may occur. 
Instructors are creating web-based lessons as a medium to deliver 
instruction and are finding that the Internet can be used for lesson 

delivery as well as for resources that support the blended learning 
approach. As can be seen from the literature presented, most 
research findings in this area show that a blended learning 
environment addresses some weak points of both online learning 
and traditional approaches. Furthermore, students’ attitudes 
toward online instruction and traditional instruction are generally 
positive in different ways. Therefore, it would appear that 
blended learning may be the best approach to teaching English in 
Thai higher education.  
       BL can provide students with numerous learning options, 
with its most positive features being that it provides improved 
pedagogy, communication, student-centred learning, increased 
information access, time flexibility, peer interactivity, student 
enjoyment and learning outcomes. It might also reduce class time 
and course costs. As such, the introduction of ICT blended 
instruction may provide a valuable contribution to learning in 
Thai higher education. These learning options may become more 
suitable as ICT connectivity increases in developing countries.  
       In other respects, online course design techniques can 
enhance traditional course formats, increase instructor efficiency 
and enrich student learning by increasing their involvement in 
the course. This may create the impression of passivity in 
classroom discussions; however there already seems to be a lack 
of critical questioning in the Thai educational system. One 
solution may be the use of ICT to support student-centred 
learning, promote critical thinking, and increase interaction. 
       There are several studies on BL in developed countries and 
in Asia but there are a few studies of BL in teaching English as 
foreign language in Thailand. In particular, there is no relevant 
research on utilizing BL approach in teaching English in higher 
education in a rural university of North-eastern Thailand. As a 
consequence of that, using the BL approach for teaching English 
in a Thai university may be of great benefit to students as it could 
inspire, excite, stimulate and motivate students to learn English. 
Further, BL would open to students and instructors a new world 
of networking on a global scale, enabling students to link 
internationally with other forward-looking learning and 
development professionals. BL should provide an active learning 
environment and encourage students to be able to learn, practice 
and reach their goals successfully. This study will be the first in 
the field on this new way of learning and teaching English in 
higher education in a rural university of North-eastern Thailand. 
 

II. RESEARCH QUESTIONS  
       This study is guided by the first research question: Does the 
use of ICT blended instruction affect students’ achievement 
levels? To investigate whether there is a difference in students’ 
engagement in classroom activities, the second research question 
was: In terms of classroom participation, what are the 

I 
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observable differences between students who used ICT blended 
instruction and those that did not? In order to discover students’ 
attitudes towards learning English through blended learning, the 
third research question was: Does ICT blended instruction affect 
students’ attitudes toward learning English? 
 
Research Procedures 
       Permission for the study was granted by the President of the 
University, the Dean of Faculty and the English department 
leader at a rural university in North-eastern Thailand. The 
research project was permitted and conducted with the generous 
cooperation of the University, and its instructors, faculty, 
volunteers and students. First-year students enrolled in 
Foundations of English 1 were randomly selected to participate 
in the study. Curriculum program majors were randomly 
allocated to blended learning (BL) and face-to-face (F-to-F) 
groups. A separate group of students enrolled in Community 
Development, was also selected to partake in the pilot study 
(Tuckman, 2000).  
 
Research Design 
       Instructors of a rural university in the North-eastern Thailand 
instructed both the traditional face-to-face group (F-to-F) and 
blended learning groups (BL). The F-to-F group was traditionally 
taught from a textbook whereas the blended learning group was 
taught via blended learning. In order to ensure that the students 
could use computers and access the Internet, six periods of 
computer training were completed by both F-to-F and BL groups. 
ICT specialists communicating in Thai gave instruction. The 
intent here was to explore students’ opinions about ICT blended 
instruction. The F-to-F group then sat the pre-test before the 
semester’s instruction began. They completed a post-test after the 
course. The blended learning group sat for the pre-test, and then 
completed an attitude questionnaire before the semester’s 
blended ICT instruction. The post-test was conducted after the 
course, prior to completing the attitude questionnaire and 
interviews, which were used to examine the students’ opinions 
regarding ICT instruction (McMillan, 2008). Observations of the 
behaviours of both groups were recorded over the whole 
semester.  
 
Research Instruments  
       These were the course website which was created for BL 
classes and other instruments that were used to collect data. 
These included: pre/post-testing, attitude questionnaires, 
interviews, classroom observations, researcher field notes, and 
textbooks (Dumridhammaporn, 2007; Soars & Soars, 2004; 
Educational Testing Service [ETS], 2008, 2010).  
 
The course website 
       There were two lesson plans presented on the course 
website. The first lesson plan was based on the textbook, 
Foundations of English 1, (Soars & Soars, 2001) which was used 
as the syllabus for the F-to-F treatment. The other lesson plan 
was a constructed ICT blended instruction syllabus (Bonk & 
Graham 2006; Jeon, Debski,& Wiggleworth, 2005), combining 
the website www.bl-ict-efl-esl.com with the textbook, 
Foundations of English 1(Levy & Stockwell, 2006; Shank, 
2007). After the pilot study done by the Community Development 

program, the website was then revised and improvements made 
to the blended learning syllabus before it was implemented. The 
website was evaluated online by ICT specialist Mr Chatchawan 
Mitarat, a lecturer at Jajamangala University of Technology, 
Isan, and then revised after his feedback and that also given by 
students in the pilot study. 
 
Pre-test/ post-tests 
       TOEIC Tests were employed in parallel as pre-tests and 
post-tests for both groups. The tests comprised multiple choice 
questions and were developed to assess students’ learning 
achievements in reading; writing and listening through the 
student learning achievement score (ETS, 2008, 2010). The 
speaking skills of all students were assessed through individual 
interviews conducted by a natural English speaker who was 
unaware of the students’ backgrounds. The interviews were 
recorded during the pre-test and post-test to compare speaking 
skill improvements (Nicolson, Murphy, & Southgate, 2011). 
 
Classroom observation lists 
       During the 16-week semester, classroom observations were 
undertaken of the BL and F-to-F groups. There were 40 
assessment items in the checklist, and for each item the following 
rating scale was applied: (4) always, (3) often, (2) occasionally, 
(1) never.  The checklist data was analysed using SPSS version 
18.0, using the Independent Samples Test to derive and compare 
mean scores for the two groups (BL and F-to-F) to answer the 
question: In terms of participation, what are the observable 
differences between students who were taught using ICT blended 
instruction and those who were not? Classes were observed from 
beginning to end, with field notes taken and the classroom 
observation checklist was completed on each occasion (Yeok-
Hea, 2010). However, there was only one observer and this may 
be a potential source of observer bias (Pethrod & Chamnipran, 
2004). 
 
Researchers field notes 
       Researchers’ field notes were taken throughout the 17-week 
study. Both groups were observed to reflect on students learning 
activities. The research continued a week longer than anticipated 
(16 weeks) because the oral testing and the semi-structured 
interviews went over schedule. The researcher’s field notes 
present student-centred learning, communication in language 
acquisition and ICT use in language learning as described in 
Chapter 5 (McMillan, 2008). 
 
Attitude Questionnaire  
       Students were asked to read a question/statement and then 
indicate their attitude toward the notion rose using the Likert 
scale as follows: (5) strongly agree, (4) agree, (3) neutral, (2) 
disagree, (1) strongly disagree. The blended learning group 
completed the attitude questionnaires at the beginning and at the 
end of the semester. Correlation analysis (using Pearson Product 
Moment Correlation) was used to interpret the data. The results 
of comparing the attitudes of the students pre-test and post-test 
were used to determine whether there was any difference 
between attitudes at the beginning and at the end of the semester 
(Pallant, 2011; Wudthayagorn, 2000; Zhang et al., 2008). The 
attitude survey contained six open-ended questions with a blank 
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space for students to compose their own answers or give their 
opinions on learning via blended learning. It was conducted at 
the end of the course with the 139 students of the blended 
learning group. To report the results from the open-ended 
questions, the percentages of respondents giving the most 
common responses were used (Wiersma & Jurs, 2009).  
 

III. INTERVIEWS 
       Students were asked six open-ended questions to elicit their 
opinions or comments, and the interviews were conducted as 
informal conversations. The interviews were carried out after 
students had completed the attitude questionnaire, with the 
duration of each interview being 10–15 minutes (Pethrod & 
Chamnipran, 2004). Descriptive statistics were used to analyse 
the semi-structured interview data.  
 

IV. DATA COLLECTION  
       This study used a triangulation of data by including pre- and 
post-testing, an attitude questionnaire, semi-structured 
interviews, a classroom observation checklist and the 
researcher’s field notes. The qualitative cross-validation is 
achieved by checking the reliability of the data according to the 
convergence of multiple data sources or multiple data-collection 
procedures (Goodwyn, 2000; Lynch & Dembo, 2004; Pethrod & 
Chamnipran, 2004). Prior to the data collection, all students were 
informed that the data gathered would be anonymous and 
confidential and that they could withdraw from the study at any 
time. The course website www.bl-ict-efl-esl.com was developed 
for course instruction and data collection and was available for 
use by anyone wishing to access course information. Prior to 
commencing the syllabus all students completed basic ICT and 
Internet familiarisation (Wiersma & Jurs, 2009). 
       During the study students in the blended learning group were 
encouraged to utilise the course website to search for information 
and submit completed assignments. Initially, prior to 
commencing the course syllabus, TOEIC pre-test evaluations of 
both groups were conducted. Also, a ‘Learning English through 
Blended Learning’ attitude questionnaire was completed by the 
blended learning group. Throughout the classroom observation, 
checklists and researcher’s field notes were recorded with both 
groups.  
       After the course, TOEIC post-test evaluations of both groups 
were conducted. Following these post-test evaluations, the 
blended learning group students completed individual semi-
structured interviews, a learning English through a blended 
learning attitude questionnaire and the course website evaluation 
questionnaire (Pethrod & Chamnipran, 2004). 
 

V. THE FINDINGS  
       This study has established that the use of ICT blended 
instruction positively and significantly affects student’s English 
learning achievement. In terms of classroom participation, it was 
found that BL students’ contributions, interactions, quality of 
ICT use, frequency of ICT use, and autonomous learning 
practices were greater than those of students in F-to-F, traditional 

classes. The findings indicated there was a significant difference 
between pre and post survey results of the BL groups in the three 
subscales.  
       The findings derived from the quantitative data; attitude 
questionnaires  and open-ended attitude survey, together with 
findings derived from the qualitative data; semi-structured 
interviews, indicated that students’ attitudes towards learning 
English through ICT blended instruction improved throughout 
the study and progressively became more positive. The 
qualitative data also presented evidence in support of improved 
student attitudes: results of students’ attitude analysis from semi-
structured interviews.  
       This study’s documented increases in student participation, 
interactions and learning outcomes may all be dependent on 
these recorded elevations in positive student attitude. When 
given an opportunity to construct their own knowledge, the BL 
students in this study became active, interested and responsible 
students; positive attitudes flourished, life-long learning skills 
were acquired and shared with peers and greater collective 
learning outcomes were the result.  
 

VI. CONCLUSION 
       The evidence-based findings in this mixed-methods research 
revealed that the ICT blended instruction model produced 
positive effects on students’ English learning achievements, 
classroom participation and students’ attitudes towards learning 
English. The quantitative results indicate that students of BL 
classes attained a significantly higher English language 
achievement in writing skill than F-to-F classes. Also, the change 
in mean scores (English learning improvement) of BL classes 
was higher than F-to-F classes in writing, listening and speaking 
skills. In short, this study demonstrated a positive correlation 
between using BL and students’ English learning achievement 
when ICT was integrated into the English course. Positive 
attitudes towards learning English through BL are an important 
requirement. 
       It is clear that BL provides flexible access to global 
resources and supports interaction and communications to 
advance English language acquisition. The BL approach guides 
students toward autonomous learning strategies. The use of ICT 
was seen as beneficial to students for providing up to date 
information, increasing the sense of belonging and providing 
opportunities for interactions between staff and other students 
(Preston,  Phillips, Gosper,  McNeill, Woo, & Green, 2010). 
Appropriately, the BL approach prepared students with English 
and ICT skills enabling everyday life communications, 
competition in the international employment marketplace, higher 
education and self-improvement. Consequently, the BL approach 
is ideally suited to preparing students for becoming 21st century, 
digital citizens (Sanprasert, 2010).  
 

VII. RECOMMENDATIONS  
       Overall, this study establishes that BL presents productive 
impacts in terms of student English learning achievement, 
classroom participation and attitudes toward learning English. 
This may be reassuring to the limited number of EFL lecturers in 
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Thailand willing to accept and implement ICT in the classroom. 
Lecturers should be encouraged to focus on the quality of their 
approach to teaching, using several authentic resources and 
supporting learners to practise their approach to increase their 
language competence (Stockwell, 2012). Lecturers of EFL 
classes should be trained to integrate technology into their 
courses and must be supported by their institutions through the 
provision of ICT infrastructure (Vonganusith, 2008). Blended 
learning is suitable for EFL classes because ICT offers benefits 
for learning and teaching (Suanpang & Petocz, 2006) and 
supports independent learning/self-study, which is in accordance 
with contemporary constructivist theory (Snodin, 2013).  
       Based on the findings of this study, further studies 
investigating the problems students faced with regard to ICT skill 
deficiencies and possible solutions would certainly be warranted. 
This study recognises a need for further research incorporating 
studies of different levels of student computer proficiency, such 
as undergraduate Computer Majors or postgraduate computer 
science degree scholars that would effectively overcome the 
difficulties associated with ICT inexperience (Stacey, 2008). 
Furthermore, this study confronted problems associated with 
poor ICT skills, coupled with instructors and students 
inexperience with applying ICT in a BL environment. Based on 
these findings, there is a need for further research on the best 
ways to introduce instructors and students to the BL experience. 
These considerations are consistent with recent research 
conducted by Ferneda, Alonso & Braga (2011), and 
Suwannasom (2010) which has found that there is a need for 
further study on the best way to facilitate the adjustment and 
adaptation process of instructors and students to a new learning 
environment. There is also a need to investigate ways of helping 
students develop the online critical and cultural skills required 
for the effective use of ICT tools for learning purposes. 
       Another consideration for researchers developing future 
studies of BL first-year rural students’ lack of basic English 
skills. If future researchers are to address these difficulties, 
studies of EFL students with different levels of proficiency, such 
as postgraduate English degree scholars, undergraduate English 
Majors or third- and fourth-year English Major Students would 
more easily address the difficulties associated with language 
proficiency (Dziuban,  Moskal & Hartman, 2005).   This is 
confirmed by the previous studies of Ferneda et al. (2011), and 
Pornwasin (2012) who note that blended learning should be 
undertaken with highly proficient students such as fourth-year 
students or postgraduate students in order to see how ICT 
facilitates English language acquisition. 
       Future research considering the BL approach could be 
conducted to investigate other specific areas of language learning 
skills such as: vocabulary development, multicultural awareness, 
communicative competence and learning strategies, etc. These 
suggestions are consistent with Chen, Shen, Xiong, Tan, and 
Cheng (2006), Cooner (2009), and Shin (2011) in stating that a 
more flexible teaching method associated with online learning 
should be investigated. This study of BL reflects on computer-
mediated communications such as Internet websites, social media 
and e-mail and their roles in English language acquisition. 
Results here clearly indicate that online communication 
contributed to a remarkable improvement in student attitudes 
toward learning English as a foreign language. Another outcome 

established in the findings of this study was BL’s effectiveness in 
facilitating English competence when compared to F-to-F 
traditional classroom instruction.  
       This study also indicated students’ independent learning 
potential and self-learning experiences were greatly increased 
through BL because it provides effective, flexible and convenient 
communications and access to resources. To this day, past and 
present students are able to access and use the course website as 
a hub for resources, communications and continued learning. 
Therefore, the study of website productivity is worth 
investigating, and further research studying different forms of 
online self-learning may also prove to be valuable. Beyond that, 
further research could extend this present study by investigating 
the effects of learning English by utilising the course website in 
other institutions or contexts. In short, this study indicated that 
the BL approach improved progressive learning outcomes for 
those students with the least background knowledge who held the 
highest positive attitudes towards the subject matter. The future 
researcher could be exploring this correlation in students’ 
learning levels, learning achievements and their attitude.  
       Furthermore, as the 21st century progresses, more and more 
students will be able to access and research current and 
established information as readily as their instructors (Hoic-
Bozic,  Mornar & Boticki, 2009; Siritongthawon, Donyaprueth & 
Dimmitt, 2006).  As the results presented in students’ comments 
and suggestions, reveal that students and instructors required 
additional English and ICT skills. Consequently, if instructors do 
not acquire and improve their technology skills, it is possible that 
they will be left behind, redundant in the information age. 
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Abstract- The demand of energy, global warming and 
greenhouse gas emission have forced the world to look into 
alternative sources of energy. Solar thermal technologies are 
regarded as the most promising technology that can supplement 
the usage of fossil fuels in power generation. Among the solar 
thermal technologies, parabolic trough solar collectors (PTC’s) 
from the concentrated solar power (CSP) technology are the most 
matured application for the production of electricity and steam 
generation. The development of parabolic trough solar collectors 
has been carried out throughout the world for different thermal 
applications ranging from industrial heat process to generation of 
electricity. In Malaysia, the use of solar thermal technology for 
the generation of electricity and industrial heat process is not 
given much attention. Therefore, the objective of this paper is to 
review the development of parabolic trough solar collectors 
(PTC’s) for different thermal applications and pointing out some 
challenges and prospects associated with the development of 
PTC in Malaysian environment. 
 
Index Terms- Solar radiation, Thermal energy, parabolic trough 
collector, Development, Concentrated solar power 

 

I. INTRODUCTION 
nergy demand, global warming from the fossil fuels and 
move to minimize greenhouse gas emission have put the 

focus on how making use of an alternative sources of energy 
such as renewable energy technology. Fig. 1.0: Shows that 
78.4% of the world energy consumptions is supplied from the 
fossil fuels and only 19% of the supplied energy is from 
renewable energy while nuclear energy carries 2.6% [18]. 
However, the global energy demand is expected to increase to 
53% by the year 2030 according to the international energy 
Agency [23], and 70% of the estimated growth energy demand is 
expected to come from the developing countries. Malaysia is one 
of the most developing countries that currently uses fossil fuel as 
its primary source of energy. The power generated from the 
fossil fuels in Malaysia reads 91.9 % [9] and is expected to reach 
to 38.9 metric tons by the year 2030 [19]. Although, there is a 
plan in the 10th Malaysian plan to increasing the renewable 
energy power generation to 5.5% by the year 2015 []. 

 

 
 
        Solar thermal technology is an alternative source of the 
renewable energy technology that can supplement/replace fossil 
fuels. Concentrating solar power (CSP) Technologies is one of 
solar thermal technology that is suitable for the generation of 
electricity. Among the CSP technology, a parabolic trough solar 
collector (PTC) is the most matured application for the 
production of electricity as well as steam generation. Though, 
CSP technologies were not given much attention in the 
Malaysian context as reported by [17], this is due to the climatic 

nature of the country that characterize by the high formation of 
clouds, humidity and heavy rainfall. However, the awareness on 
how making use of solar thermal technology, to real life 
applications among Malaysian is also very little [5] and in 
addition the parabolic trough solar collectors are not available in 
the Malaysian market [9]. 
        The conversion of solar energy radiation is divided into two 
types: the thermodynamic cycle and photovoltaic, but the 

E 

  

  

  

    

  

  

    
Fig: 1.1.: World energy consumption  [18] 
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thermodynamic cycle method of conversion will be focused in 
this paper. 
        The first type of converting solar energy is the 
thermodynamic circle or thermodynamic solar technologies. This 
type of conversion divided into two groups: the first group is the 
one operating at medium (about 5000C) and higher temperatures 
(about 10000C) which have become one of the most attractive 
fields of solar thermal technology for the generation of 

electricity. The other group is the one operating at medium 
(about 1000C) and higher temperatures (about 2500C) and are 
regarded as the most suitable applications for steam generation, 
such as hot water production, cooking, drying, refrigeration, 
cooling, etc.   
        The CSP systems that can be used to generate electricity 
from solar energy are: power tower, linear Fresnel reflector, 
parabolic dish and parabolic trough solar concentrators [27]. 

 
Fig: 1.3: Diagrams of the four CSP Systems (Power Tower, Dish, Trough and Fresnel), [14] 

 
1.2 Parabolic Trough Solar collectors (PTC’S) 
        PTC’s are the most matured, low-cost and most efficient 
source of energy of the CSP technology. The trough contractor 
uses reflectors curved around one axis using a linear parabolic 
shape to reflect solar energy directly onto the receiver tube 

located along the focal line of the parabolic trough concentrator. 
The collector will continuously track the sun with the help of the 
tracking system to ensure the maximum reflection of the solar 
radiation on the receiver [Ahmad, 2012].  

 
 

Fig 1.4: Parabolic solar trough collector [1] 
 
        Currently PTC is the most established and attractive aspect 
of the CSP technology for electricity and steam generation.  
 
1.3 Solar Energy Potentials in Malaysia  
        Malaysia is an equatorial country of 10 and 60 N, 1010 and 
1180E. The tropical environment has been characterized by a 
heavy Rainfall, winds, high level of clouds, high temperature and 
high humidity. With all these characteristics, Malaysia receives a 
huge amount of solar irradiation every year. However, the daily 
solar irradiation in Malaysia is around 4.7 to 5.8 kWh/m2 with 
6.8kWh/m2 in August and November while monthly solar 
irradiation of Malaysia is 133.0kWh/m2 and yearly value is 
around 1596.5kWh/m2 to 1643kWh/m2/year [19]. Furthermore, 
Malaysia has averagely about 6h sunshine per day and the 
annual, varying temperature of 26 to 280C [17]. Meanwhile, 
northern Malaysian states and few places in east Malaysia 
receive high amount of solar irradiation throughout the year. 

More so, Malaysia is considered as one of the wet climate 
countries where the annual rainfall is about 2250mm/year and the 
cloud cover is normally high throughout the year, even in the dry 
season [16]. The rate of humidity in Malaysia varies from 80% to 
90%. Therefore, from the given solar radiation data in Malaysia, 
northern states and several places in east Malaysia can be 
considered as suitable places for CSP technology compared to 
other places in Malaysia [16]. Though, for the CSP technology to 
be economically feasible it requires direct solar irradiation (DNI) 
of atleast1900-2000kwh/m2/day or daily solar irradiation value of 
at least 5kwh/m2/day [17]. Therefore, with the given data above, 
we can conclude that the parabolic trough solar concentrator for 
thermal heat applications can be applied in Malaysian 
environment.  
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Fig: 1.5: Annual average solar radiation in Malaysia [21] 
 
1.4 Application of Parabolic Trough Solar Concentrators 
(PTC’s)  
        The application of PTC’s divided into two groups: namely, 

1. The parabolic trough solar power generation 
that requires temperatures ranging from 3000C to 
4000C which is the main application of the 
concentrated solar power (CSP) technology, and  
2. The industrial process heat applications for 
refrigeration, space heating, cooling and drying, 
which requires temperatures ranging from 1000C to 
2500C 

 
        The water heating parabolic solar trough is one of the 
several applications of solar energy technologies. This type of 
technology can be used on a commercial scale to produce high 
pressure steam for power generation as well on a small scale 
industries and residential applications.  For small factories 
processing, a moderate temperature ranging from 1000C to 2500C 
is required for food canning, paper production, air conditioning, 
refrigeration, sterilization [35].  
 
1.5 Development perspective of parabolic trough solar 
collectors  
        PTC is the most established and low-cost aspect of the CSP 
technology for the electricity and steam generation.  
        The first experience with the  PTCs goes back to 1870 (30), 
when a Swedish engineer, John Ericsson, design and construct a 
3.5m2 aperture collector that operates the small engine of 373-W 
called direct steam generation (DSG). Steam produces directly 
from the solar collector. The world attention on concentrating 
solar thermal technology was negligible for almost 60 years [8]. 
But, in reaction to the oil crisis, global warming and greenhouse 
gas emission, international interest were drawn towards 
alternative energy sources to supplement fossil fuels. PTC is an 
alternative means from CSP technology that can generate 

electricity and steam production [34]. Many parabolic trough 
solar thermal concentrators have been designed, manufactured, 
developed, constructed, operated and evaluated throughout the 
world, but a few will be discussed in this literature.  
        The most common and recent application of PTC for power 
generation is the nine commercial solar energy generating 
systems (SEGS) that has aperture of a black silvered mirror area 
of 2.32x106m2 and a receiver of 70mm diameter steel tube which 
have been developed, installed and in operation in Mojave desert 
Area of southern California that has a total installed capacity of 
354MWe [24].  However, the power generating system consists 
of two subsystems that uses two heat exchangers with the oil as 
thermal heat transfer fluid, the function of the two subsystems is 
to obtain superheated steam and to convert the thermal energy 
into electricity while rejecting the waste heat.  
        Fiberglass trough parabola for parabolic trough 
concentrators of a 900 Rim angle for hot water application was 
designed, manufacture and tested in [39]. The thermal 
performance of the fiberglass reinforced parabolic trough 
collector of aperture area 1m2 that manufactured by a lay hand 
method was determined according to the ASHRAE standard 93 
method of testing the thermal performance of the PTC’s. 
However, copper tube of 12.8mm diameter was used as a 
receiver coated with a resistance black paint and enclosed by a 
glass envelope with the water as a heat transfer fluid. 
Furthermore, the standard deviation of the parabolic trough 
surface error of 0.0066 rad indicates that the parabolic trough 
surface was accurately constructed and the manufactured. 
However, the developed fiberglass reinforced parabolic trough 
can be used for low-cost production as well as the batch 
production for all collectors’ size.  
        Tadahamum Ahmed Yassen, (2012) conducted an 
experimental and theoretical study of a parabolic trough solar 
collector to determine the thermal efficiency of the parabolic 
trough solar collector during winter and summer climatic 
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conditions of Takrit-Iraq. The study was done by performing 
theoretical calculation of the solar radiation of Takfir-University 
and programming the theoretical result into the FOTRAM 90 
program where the solar collector’s parameters were entered into 
the program so as to determine the thermal efficiency of the 
collector theoretically. Furthermore, experimental studies was 
carryout with the same dimension and parameters of the PTC 
during the winter and summer climatic conditions, and in 
addition a comparison was made between the experimental and 
theoretical study of the parabolic trough solar collector. The 
result of the comparison shows that the theoretically determined 
thermal efficiency of the concentrator is greater than the actual 
thermal efficiency by 15%- 7% and the thermal efficiency of the 
parabolic trough concentrator in winter is greater than that of 
summer by 5%-2% respectively [37]. 
        Design, test and mathematical modelling of a two 
prototypes PTC’s of aperture area 1.85 and 5.78 m2 and 1800 rim 
angle was developed in [29]. Two Univpm.01 and Univpm.02 
composite fiberglass materials with extruded polystyrene was 
used for the two prototypes and the mathematical model was 
developed in order to predict the thermal losses and optical 
efficiency of any parabolic trough concentrator (PTC) which was 
validated through comparison with the two developed prototypes 
experimental results. However, the two prototypes built was 
tested with oil and water as a heat transfer fluid and have a 
working temperature ranging from 10 - 1500C. Furthermore, a 
simulation environment was developed for the yearly simulation 
of the PTC field and heat demand profile. A PTC uses a mirror as 
a reflecting surface to reflect and concentrate solar radiation onto 
the receiver tube at the focal line of the parabolic cylinder was 
designed and manufactured in [11]. The incoming solar radiation 
will be absorbed by the receiver and then transformed into 
thermal energy. This method of solar collection has the 
advantage of high efficiency and low cost, and can be used either 
for thermal energy collection, for generating electricity or for 
both.   
        The design and fabrication of PTSC for thermal energy 
application were presented in [16]. He uses two axis solar 
tracking system, and this method has proved the reception of 
higher energy gain and improved collector efficiency, the results 
obtained from this study show that the maximum thermal 
efficiency of the PTSC is 44%, 59% and 67% using non coating, 
coating metallic and evacuated receivers respectively. It was 
reported that the evacuated receivers are suitable for obtaining 
high temperature of about 1300-1400C. However, the fabricated 
PTSC is suitable for space heating and hot water loads, because 
of the higher temperature of storage that reaches 1350C.  
        Kawira et al., (2012) reported the study of the potential of 
solar thermal concentrators for the steam produced from three 
parabolic trough solar concentrators (PTSC). The collector 
dimensions are: aperture width 1.2m, collector length 508m, and 
aperture area of 6.95m2, the receiver was made from a copper 
tube which carried water as the heat transfer fluid. Furthermore, 
the concentration ratio of the collectors is 128. Testing was 
carryout for each of the concentrators and the maximum 
temperature of the steam obtained was 248.30C while the average 
temperature of the steam produced was 1500C. The result 
indicates that the concentrators can be used in providing 

electricity to the rural areas which are far away from the 
electricity transmission grid [25].   
        The Designing, construction and testing of a miniature PTC 
was carryout in [10]. The trough was constructed with aluminum 
sheet as a reflector and copper for the receiver, the concentrator 
was designed to utilize the energy provided by the sun to heat 
water, though, the testing result showed consistency with initial 
mathematical modelling, but due to the small scale of the project 
the actual use of the parabolic trough to heat water would not be 
feasible. 
        Design and Testing of solar parabolic trough concentrating 
collector were reported [7]. In this type of study, a small type 
PTC was fabricated with the aim to carry out an experimental 
study by testing the parabolic trough collector under Darfur 
climatic condition, Sudan.  A PTC of the aperture width 1m 
stainless steel reflector and a receiver of 3.8cm diameter 
galvanized steel pipe was fabricated locally with a water as a 
working heat transfer fluid. The results from the experimental 
study indicates that the collector’s orientation North-South will 
prevent solar radiation end loss and can increase the thermal 
performance of the collector. However, the average collector’s 
efficiency of the experimental testing was found to be 37% and  
hence, using stainless steel pipes enclosed by evacuating glass 
envelope round the absorbing tube can increase the thermal 
performance of the parabolic trough solar collector. 
        An educational single tracking PTC was designed and 
developed in [35] for moderate heat purposes and for instruction 
and demonstration purposes. The solar collector was designed 
and developed as a self- powered solar tracking collector that can 
operate remotely and independently under moderate radiation 
levels with a minimum technical supervision. The average 
thermal efficiency of the solar collector determined from this 
type of study was 60% using stainless steel reflector of aperture 
area of. However, Umar, et. al. (2013) Conducted experiments 
for the performance evaluation of PTC under climatic condition 
of the Dundaye Area of the usmanu Danfodio university energy 
research Centre Sokoto, Nigeria. The experimental performance 
evaluation was carryout using PTC constructed with an aperture 
area of 2.85m2, focal distance 1.82 and collector’s lengths of 
1.82m using locally available materials. Copper pipe of 28.5mm 
diameter was used as a receiver which was painted with a black 
paint in order to increase the thermal conductivity of the 
receivers. Furthermore, the result obtained from this 
experimental study indicates that the maximum outlet 
temperature of 1100 attained can fairly be acceptable, even 
though, that some problems were encountered during the 
experiment with the tracking inaccuracy due to the manual 
tracking of the PTC [38]. Similarly, the development of small 
scale concentrating PTC for drying purpose was reported in [36]. 
In this study, a concentrating PTC was developed using steel 
sheet reflector of aperture area of 2.9m2 and a steel pipe receiver 
of 0.05m diameter connected to steel drying box with the aim to 
determine the performance of the PTC for drying fruits and 
consequently to study the thermal efficiency of the concentrating 
collector. However, results from this study using two air mass 
flow rate indicates that the average temperature of the month and 
the mass air flow rate affected the thermal efficiency of the 
concentrating solar collector, and in addition the solar  collector’s 
efficiency  of drying increases with increased in mass flow rate. 
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Macedo, et., al., (2014) Presented the designed, construction and 
evaluation of a prototype PTC for demonstrative purposes. The 
prototype was designed by considering the parabolic aperture of 
0.5m wide and 0.95m long using computer aided design device. 
The result obtained during the evaluation of the thermal 
performance of the prototype was a maximum of 47.30C outlet 
temperature for 783w/m2 direct solar irradiation at rate flow of 
0.200L/min. Furthermore, the thermal efficiency and the useful 
energy obtained from this study was not the one expected, this is 
due to the optical properties of the coated pipe absorber but the 
collector’s thermal efficiency was related to the room 
temperature, cloudiness and atmospheric conditions [28]. 
However, the concept of combining a parabolic dish concentrator 
with the thermo-electric (TE) module to produce electricity and 
thermal energy from the sun was explored with a simple 
prototype and some preliminary experimental measurement [27]. 
It was found in this study that the solar parabolic concentrator 
couple with a thermo-electric (TE) generator can produce a 
maximum power output of 1.38W at 0.42m2/min of the air flow 
(pushing air). 
        Gianluca, et., al., (2015). Reported the design, manufacture 
and testing of a prototype PTC for industrial process 
applications. The main features of this prototype are its cost-
effectiveness, low weight, high mechanical resistance, and easy 
to manufacture. Testing results indicate that the equation of the 
thermal efficiency is comparable with other similar thermal 
collectors for industrial heat process applications ranging from 
70 to 2500C. The PTC was presented with 900 rim angle and a 
lower concentration ratio of 9.25 build in fiberglass and extruded 
polystyrene with the cross-sectional aluminum pipe receiver 
contained within a low-iron glass envelope [15]. Recently, the 
experimental study of the performance of PTC for hot water 
generation was carryout   [31]. The PTC was designed and 
fabricated using aluminum sheet reflector of aperture area of 
1.82m2 and aluminum tube as a receiver surrounded by a glass 
and metal pipe in order to minimize the thermal heat loss. 
However, the experiment from this study indicates the maximum 
outlet temperature of 650C with a collector thermal efficiency of 
32%.The maximum value of temperature obtained at noon and 
hence the manually tracking parabolic trough solar collector can 
be a better option for hot water generation during the winter 
season for rural and remote areas. 
 
2.2 Parabolic trough solar concentrators in Malaysia 
        Among the PTC’s developed in Malaysia based on the 
literature available where the solar thermal organic Rankin circle 

studied [9]. The objective of the research project is to study the 
feasibility of an organic Rankin circle (ORC) as a renewable 
thermal energy source for the generation of less than 10MW for 
small and medium scale commercial purposes. However, there 
are two cycles in the power generating systems of the organism 
Rankin cycle (ORC): the solar thermal cycle that circulates heat 
transfer fluid in the circle and subsequently converts the solar 
thermal energy from the sun via a heat exchanger into the 
organic compound in the Rankin cycle (ORC) and the power 
cycle which is the organic Rankin cycle that generates electricity. 
Furthermore, the two organic materials R123 and isobutene used 
as a thermal fluid were examined for power generation and it was 
found that the R123 gives higher thermal efficiency, more 
suitable for high temperature applications and less thermal 
efficiency when superheating than the isobutene.  
        Fauziah Sulaiman, et, al. (2012).  Presented the simulated 
design and analysis of a solar thermal PTC using several 
meteorological data in different parts of Malaysia using the 
software writing in MATLAB environment. The study was 
carryout by changing three parameters: Aperture Area, Receiver 
diameter and working fluid in order to optimize the simulated 
design. However, three different types of working fluids were 
investigated for this study and the results obtained from this 
simulation shows that the receiver’s diameter of 0.03m and 
concentration ratio of 10 are the optimum parameters to 
achieving the highest efficiency of this model. More so, the study 
shows that equilibrium between the thermal losses increment due 
to the increases in the aperture must be achieved [13].  
        Alhassan et al., (2014) reported the Simulation analysis of 
thermal losses of PTC in Malaysia using computational fluid 
dynamics. The study investigates the thermal loses (Radiation 
and Convection) of the  PTC by simulation with aim to 
investigates the wind speeds velocity and mass flow rate of the 
heat transfer fluid (HTF) on the thermal loses of the parabolic 
trough solar collector. However, the receiver of the parabolic 
trough collector (PTC) was modelled with the CDF Code 
ANSYS commercial heat transfer Software. it was revealed from 
the numerical analysis of the study that the effect of both the 
radiation and convection heat loses are not affected by the 
changes in wind speed, and in addition 64% of the convection 
heat loss was contributed to the total heat loss of the glass 
envelope were ‘as radiation contributes 36% of the total heat loss 
for wind speed velocity of 2m/s [4]. 
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1.6 Comparison between developed PTC in Malaysia and other collectors 
 
Type of PTC                 Aperture Area           Aperture width        Rim-Angle                Country                                  Ref.                 
Design & Construction                       6.95m2                                1.2m                   -                    Kenya                        [25] 
Design & Dev. of                                    -                         1.8m                 740                                       -                                              [35]                                                  

Design, manufacture & testing            1.85m2                            1.00m                 -                       Italy                           [15]                               
Design, construction and evaluation      -                           0.5m                 960                             Mexico                     [28] 
Design & Construction                         1m2                       0.8m                900                      India                        [39] 
Design, test &Math.  Modelling           5.78m2                  1.85                1800                                  -                              [27] 
Design, fabrication &testing                5.04m2                              2.8m               67.80                            Iraq                         [14] 
Design, construction& testing              1m2                                      -                     900                               Dafur                        [7] 
Experimental performance                    2.85m2                            -                       -                    Nigeria                         [38] 
Performance evaluation                         1.82m2                           1.2m                   -                       India                        [31]            
Development for drying purpose           2.9m2                            2.4                    -                     Pakistan                       [36]              
Simulation Study                                          -                    0.8m                900                   India                            [11] 
 

II. CHALLENGES AND PROSPECTS FOR THE DEVELOPMENT 
OF PARABOLIC TROUGH SOLAR COLLECTORS (PTC’S) IN 

MALAYSIA. 
        The major challenge associated with the development of 
PTC’s in Malaysia is the climatic nature of country that 
characterizes by the heavy rainfall, formation of clouds, winds 
and high humidity. Other challenges are: lack of technical 
expertise locally for the PTC [17], inadequate funding of 
research and development in the field of solar thermal 
technology among the Malaysian universities. It was reported 
from [30] that areas like PV concentrators, inverters, solar cell 
fabrication and characterization, hybrid system and solar tracking 
system are the only areas of research and development among 
local universities in Malaysia. More so, lack of public awareness 
among Malaysian on how to use solar thermal technologies, 
particularly PTC into real life applications such as, cooking, 
refrigeration, cooling, drying, hot-water generation, electricity 
generation, etc. is also a great challenge with development of 
PTC in Malaysia. Basically, this challenges can be overcome if 
the government gives adequate encouragement on research and 
development in the field of solar thermal technology, this is 
specifically by funding researches on solar thermal technologies 
among the local universities in Malaysia. However, creating 
public enlightenment/awareness on how to use solar thermal 
technology in real life applications such as in industrial and 
domestic houses among others will definitely solve most of the 
challenges facing the implementation of solar thermal 
technologies in Malaysia environment. 
 

III. CONCLUSION 
        From the literature, it was found that many PTC’s have been 
reportedly designed, develop, evaluated and some are in 
operation for either industrial heat applications, generation of 
electricity, or for the research purpose. However, the 
performance of those reported developed concentrators was 
evaluated mostly under normal environmental weather where 
there is uninterrupted high degree of solar irradiation. However, 
there is need to develop and evaluate the performance of PTC’s 
under a tropical environment like Malaysia where the availability 
of solar irradiation is varying throughout the day. Similarly, 

installation of parabolic trough solar concentrator for power 
generation has to be given priority by the Malaysian government 
so as to supplement the reliance on the fossil fuel. 
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Ground Water Quality of L B Nagar, Hyderabad and 
Impact of Industries Closure, India 

B.Saraswathi 
 

M.L.R.Institute of Technology, Laxman Reddy Avenue, Dundigal, Quthbullapur (M), Hyderabad – 500 043. 
 

I. INTRODUCTION 
 Impacts on ground water quality were carried out in the L B 
Nagar, Hyderabad by many of the researchers previously.  As 

Environmental Act has forced to close sum of the Industries in 
the LB Nagar area, would like to observe the present status on 
the natural system in the area.  About 30 water representative 

ground water samples will be collected from different stations to 
monitor the water chemistry of various Physical, Chemical and 
Trace Metals status. The study was carried out by collecting 
some ground water samples during Aug 2014 to Sep 2014.The 
results were compared with standards prescribed by IS 
10500:2012.  

 

 
 

II. OBJECTIVES & GOAL OF THE STUDY 
       This study includes the assessment of ground water quality 
of L.B.Nagar Hyderabad during Rainy, winter and Summer 
Seasons.  
       The principal objective of the present study is to understand 
the hydrochemistry of ground waters in the study area and the 
Post Industrialization impact on ground water quality of the 
investigated area. The study area is situated on thickly populated 
area of Hyderabad district. Collected ground water samples 
different locations in study area will be studied for various 
Physical & Chemical parameters such as pH, Electrical 
Conductivity, Turbidity, Total Dissolved Solids, Alkalinity, Total 
Hardness, Calcium, Magnesium, Chlorides, Sulphates, Fluorides, 
Sodium, Potassium, Nitrate, Iron, Manganese, Zinc, Total 
Chromium, Copper, etc….  

 

III. METHODOLOGY  
 
      It includes field work and laboratory analysis. The field work 
consists of collection of water samples from 30 wells for one 
year period in the study area. The ground water samples 
collected from the study area bore wells/Dug wells and  analyzed 
for various Physical and chemical parameters described by the 
standard methods. These parameters include pH, Electrical 
Conductivity, Total Dissolved Solids, Alkalinity, Total Hardness, 
Calcium, Magnesium, Chlorides, Sulphates, Fluorides, Sodium 
and Potassium etc…. 
 

IV. PLANNING 
 

I 
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S.NO. Activity Time Schedule 
 

1 
 

The total numbers of 30 samples will be collected 
from wells.    

August - 2014 
 
 

2 
 

Both Physical & Chemical parameters will be 
analyzed using standard laboratory techniques. 

September – October , 2014 
 
 

3 
 

Trace metals analysis on AAS with appropriate 
treatment 

November - December, 2014 
 
 

4 
 
 

Data collection and literature collection December – January,  2015 
 

5 
 

Preparation and analysis of data for Submission January - February , 2015 
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    Abstract- Chemists are always in search of simple, rapid and 
inexpensive tests to replace time consuming, uneconomical and 
complex instrumental analysis. The present paper describes 
relationship of sodium carbonate Solvent retention capacity (SC-
SRC) test association with some physicochemical and 
rheological properties of flour in view of their sorption 
capacities. The results have illustrated that SC-SRC values based 
on flour's multiple characteristics such as swelling power, water 
absorption, hydrophilicity and structural diversity of hydrophilic 
polymers affected rheological behavior that predicts end quality 
of biscuit. It was found that SCSRC was negatively correlated 
with flour moisture content and positively associated with water 
absorption capacity. Flour particle size (<125µm) also showed 
similar positive correlation. Farinograph’s other parameters were 
also significantly predictive considering only SC-SRC value. 
Glutomatic proteins were not found linked with SC-SRC value. 
In conclusion it may be derived that SC-SRC test stands parallel 
to some cumulative results achieved from Farinograph, MVAG 
and Kernelyzer. 
 
    Index Terms- Biscuit quality, Soft wheat flour, Sodium 
carbonate SRC, Physicochemical parameters. 
 

1. INTRODUCTION 

It is well documented that every flour type is not equally suitable 
for producing a specific desired end product or to deliver the 
defined manufacturing process. Solvent retention capacity (SRC) 
tests have achieved a reliable status among simple chemical tests 
to be used for prediction of flour quality for assessing it's 
suitability for a specific product processing. Geng and co-
workers (2012) have recently reported that the SRC method 
highlights some physicochemical properties of the Chinese soft 
wheat flours which are closely related to the rheological 
behaviour of the dough and predicts end quality of biscuits. The 
SRC method was introduced by Slade and Levine (1994) in the 
late 1980's, later it was implemented as an AACC approved 
method (Gaines, 2004). The suitability of SRC tests to assess the 
European wheat flour for cookie and bread has been established 
by Duyvejonck and colleagues (2012; 2011). Recently it is 
demonstrated that the swelling capacity of hydrophilic polymers 
such as damaged starch (DS) plays key role in predicting the 

baking performance of the flour. (Ali et al., 2014). The water 
absorption apart from other conditions depends on pH of the 
solution. The 5% SCSRC solution gives pH 11 where OH groups 
are ionized and negatively charged. The solvent absorbed is 
related to content of DS and water absorbed by flour both the 
factors are inversely related to the diameter of cookies. The 
awareness about involving SRC tests to evaluate flour quality for 
producing biscuit is increasing worldwide. Chinese soft wheat 
flours were explored during the same time when European 
verities were under investigation for their chemical and 
rheological properties suitable for producing cookies (Geng et 
al., 2012). SRC tests were found successful as quality predictors 
for comparatively evaluating physicochemical behaviour of 
Argentine wheat flours for cookie production (Colombo et al., 
2008). 
SRC parameters are equally competent to assess processing 
activities in baking industries for example some mixing 
properties of wheat flour such as dough development time, water 
absorption and mixing tolerance index have been correlated with 
some SRC tests (Ram et al, 2005). SC-SRC test that 
approximately estimates damaged starch is related to a number of 
characteristics of wheat kernel, flour dough behaviour and end 
products. Tempering process is desired to modify milling 
properties of kernel and SC-SRC values were significantly 
reduced when moisture during the tempering is increased 
(Kweon et al, 2009). The components of flour obtained from SC-
SRC may be used to control tempering respective to product 
type. Addition of water during tempering will improve flour 
quality for biscuit, cake and cracker making. SC-SRC values are 
negatively correlated to the width of the biscuits; less damaged 
starch is also required in flour for cracker making. An excellent 
review has been published recently (Kweon et al, 2011) where 
SRC value were found very informative in predicting flour 
functionality in the processing of wheat based products and also 
in selection of wheat breeding program. Recently Kweon and 
coworkers (2013) have related SRC values of the flour to the 
baking performance of dough and have broadly discussed the 
application of four SRC tests in identifying the flour suitability 
for biscuit processing. 
In the present paper, we have investigated the usefulness of SRC 
tests in evaluating the baking performance of Pakistani soft 
flours for production of biscuits. The SCSRC test particularly 
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was studied as a qualitative predictor of DS and its relationship 
to various parameters from Farinograph, Micro Visco-
Amylograph, Glutomatic and Kernelyzer indicating that lengthy 
instrumental analysis may be replaced by simple SCSRC for 
immediate implementation during processing. 

2. MATERIALS AND METHODS 

2.1. Flour 
Eighteen commercial soft and semi hard wheat flour samples 
were obtained from two different flour mills located at Karachi, 
Pakistan i.e. Masoom Flour Mills (Pvt.) Ltd (coded as M1 - M9) 
and Qandhari Flour Mills (Pvt.) Ltd (coded as Q1 - Q9) which 
are regular suppliers of flour for English Biscuits Manufacturers 
(Pvt.) Ltd. 

2.2. Reagents 
All reagents were obtained from Merck (KGaA 64271 
Darmstadt, Germany). The 5% sodium carbonate SRC solution 
was made (w/w) according to International Method No. 56-11 
(AACC, 2000). 

2.3. Flour moisture 
Flour moisture contents were determined with Brabender 
Moisture Analyzer (Brabander, Duisburg, Germany) according to 
International Method No. 44-19 (AACC, 2000). The 9 - 11g of 
flour samples were kept at 155°C for 20 min to get constant 
weight and weight loss is calculated as moisture percent. 

2.4. Flour protein & ash 
Flour protein and ash contents were determined using Brabender 
Kernelyzer (OmegAnalyzer, Bruins Instruments, Germany). The 
results are listed in table 1. 
 
Table 1: Protein, ash and moisture contents of flour samples 

Flour 
Samples 

SC-SRC            
(%) 

Protein                       
(%) 

Ash                      
(%) 

Moisture                          
(%) 

Q1 101 9.8 0.26 13.3 
Q2 99 11.4 0.35 13.8 
M1 83 9.9 0.22 14.6 
Q3 79 9.8 0.36 14.7 
M2 75 10.1 0.28 14.5 
M3 89 9.9 0.24 14.3 
M4 85 10.5 0.29 14.1 
M5 86 10.4 0.31 14.5 
Q4 102 10.1 0.25 13.4 
M6 87 10.2 0.22 14.2 
M7 87 10.2 0.23 14 
Q5 95 10.1 0.29 13.8 
M8 76 9.9 0.28 14.5 
M9 87 9.8 0.28 14.5 
Q6 101 9.9 0.28 13.7 
Q7 86 10.9 0.43 13.8 
Q8 99 9.9 0.24 13.8 
Q9 98 9.9 0.24 13.8 

2.5. Flour particle size 
The particle sizes of different flours were measured as greater 
than 160 micron, between 160 to 125 and less than 125 micron 

by using Fritsch vibratory sieve shaker (Oberstein, Germany) set 
at 2 mm amplitude for 10 min. The results are reported in table 2. 
 
Table 2: Particle size characterization of flour samples (greater 
than 160µm, between 160 to 125µm and less than 125µm) 
 

Flour 
Samples 

SCSRC            
(%) 

>160µm                          
(%) 

160-
125µm                          
(%) 

<125µm                          
(%) 

Q1 101 0.4 11.3 88.3 
Q2 99 0.9 13.7 85.4 
M1 83 0.6 13.7 85.7 
Q3 79 1.3 13.7 85.0 
M2 75 0.6 12.8 86.6 
M3 89 0.5 12.2 87.3 
M4 85 1.1 12.7 86.2 
M5 86 1.3 13.0 85.7 
Q4 102 0.5 10.7 88.8 
M6 87 0.6 13.0 86.4 
M7 87 0.8 13.4 85.8 
Q5 95 0.5 12.7 86.8 
M8 76 0.6 15.0 84.4 
M9 87 0.6 14.5 84.9 
Q6 101 0.4 10.2 89.4 
Q7 86 0.7 13.7 85.6 
Q8 99 0.6 12.8 86.6 
Q9 98 0.5 12.5 87.0 

2.6. Glutomatic parameters 
The Perten Glutomatic (Huddinge, Sweden) was used to 
determine the amount and nature of various flour gluten proteins 
according to International Method No. 38-12 (AACC, 2000). The 
results are reported in table 4. 
 
Table 4: Relationship of SCSRC to Glutomatic parameters 
Flour 
Samples 

SCSRC            
(%) 

PG                          
(%) 

RG                          
(%) 

WG                          
(%) GI WB                          

(%) 
DG                                        
(%) 

Q1 101 6.2 19.9 26.1 76 17.6 8.5 
Q2 99 3.6 23.3 26.9 87 18.0 8.9 
M1 83 6.2 19.8 25.9 76 17.5 8.4 
Q3 79 3.3 20.1 23.4 86 15.8 7.6 
M2 75 2.5 21.8 24.3 90 16.1 8.2 
M3 89 6.4 19.9 26.3 76 17.8 8.5 
M4 85 2.6 23.0 25.6 90 17.4 8.2 
M5 86 2.7 22.6 25.3 89 17.0 8.3 
Q4 102 5.8 20.4 26.2 78 17.6 8.6 
M6 87 3.2 23.1 26.3 88 17.6 8.7 
M7 87 2.6 23.3 25.9 90 17.3 8.6 
Q5 95 5.9 19.5 25.4 77 16.9 8.5 
M8 76 9.4 17.8 27.2 65 18.5 8.7 
M9 87 9.0 18.1 27.0 67 18.4 8.6 
Q6 101 7.2 18.5 25.7 72 17.2 8.5 
Q7 86 6.9 21.4 28.3 76 18.9 9.4 
Q8 99 5.7 20.8 26.5 78 17.9 8.6 
Q9 98 7.2 20.0 27.2 74 18.4 8.8 
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2.7. Farinograph parameters 
The rheological properties of dough such as water absorption 
(WA), dough development time (DDT), farinograph dough 
stability (FDS), degree of softening (DoS) and farinograph 
quality number (FQN)  were determined using Brabender 
Farinograph-E (Duisburg, Germany) according to International 
method no 54-21 (AACC, 2000) on 14% moisture basis and 500 
± 20FU (Brabender Unit) consistency that shows the dough 
strength of the flour. Water absorption (WA) in Farinograph is 
calculated from the amount of water required to produce a dough 
consistency of 500FU. The results are reported in table 3. 
 
Table 3: Farinographic parameters of flour samples verses 
sodium carbonate SRC 
 

Flour 
Samples 

SCSRC            
(%) 

WA                          
(%) 

DDT                       
(min) 

FDS                  
(min) FQN DoS                       

(BU) 
Q1 101 62.4 1.9 6.5 85 62 
Q2 99 61.6 5.5 6.0 83 80 
M1 83 55.9 6.7 9.6 122 52 
Q3 79 55.6 2.0 9.1 102 53 
M2 75 57.5 7.7 10.3 143 47 
M3 89 58.6 1.9 9.1 115 42 
M4 85 59.4 6.8 8.6 112 60 
M5 86 58.9 6.2 8.1 101 62 
Q4 102 62.0 4.3 6.6 88 66 
M6 87 58.7 6.0 5.9 103 59 
M7 87 58.3 6.8 4.9 125 49 
Q5 95 60.8 5.5 6.9 93 68 
M8 76 57.4 6.2 7.8 101 61 
M9 87 57.8 5.4 7.2 89 69 
Q6 101 62.9 1.9 4.8 60 74 
Q7 86 60.7 4.7 6.1 81 72 
Q8 99 61.8 1.9 5.9 78 67 
Q9 98 61.6 5.5 7.1 100 64 

 

2.8. Micro Visco-Amylograph parameters 
The gelatinization and pasting properties of flour samples were 
measured using Micro Visco-Amylograph (Brabender, Duisburg, 
Germany) according to International Method No. 22-12 (AACC, 
2000). A sample of 15g (on basis of 14% moisture) was 
transferred to the cup and 100 ml of distilled water was added. 
The slurry formed was heated to 50°C and stirred at 160 rpm for 
10 s for thorough distribution of ingredients. The mixture was 
then held at 50°C for 1 min and then heated to 95°C over a 
period of 7.3 min. The slurry was held at that temperature for 5 
min (holding time for evaluating the pasting strength) and finally 
the mixture was cooled to 50°C over a period of 7.7 min. The 
various viscosities were measured from the pasting curve and the 
results are given in table 5. 

2.9. Sodium carbonate SRC profile 
Sodium carbonate SRC profile obtained is based on the 
International Method No. 56 - 11 (AACC 2000) with some 
modifications. Flour samples (1g) were suspended in 5% sodium 
carbonate to hydrate for 20 min (vortexed for 5 second each at 5, 
10, 15, and 20 minutes) and then centrifuged at 1,000 × g for 15 

minutes. The supernatant was decanted and the tube was drained 
at a 90° angle for 10 min on a paper towel. Each precipitate 
obtained was weighed and the SCSRC value for each sample was 
calculated according to Haynes et al. (2009) as described in 
International Method No. 56 - 11 (AACC, 2000). 
All sodium carbonate SRC (SCSRC) analyses were at least 
performed in triplicate and the coefficient of variation of the SRC 
values was less than 2.0%. The results are reported in all tables 
from 1-5 for comparison. 
 

2.10. Preparation of biscuits 
The biscuits were prepared in lab according to International 
Method No. 10-31B (AACC, 2000) with some modifications. 
Flour (228g, corrected to 14% moisture), sodium bicarbonate 
(3.4g), mono calcium phosphate (4.1g) and salt (4.5g) were all 
mixed together in Kenwood chef Mixer (Model Series: KM001, 
Kenwood Ltd, Britain). Then shortening (40g) was added to flour 
and mixed at speed of 1 for 3 min. then 135g of milk solution 
(50g milk powder in 450g of distilled water) was added and 
mixed again at speed 1 for 15s. The dough was sheet in lab with 
manual sheeting unit of 1 mm thickness and the biscuits were cut 
on ungreased baking sheet through round cutter having inner 
diameter as 49mm. the biscuits were baked for 10 min in Nardi 
lab oven (Italy) at 230°C. 
 

2.11. Evaluation of biscuit quality 
The biscuit dimensions were measured, including parameters 
such as the weight of 8 biscuits, total diameter and total thickness 
of eight biscuits were recorded as defined in International 
Method No. 10-31B (AACC, 2000). The biscuits were picked up 
at random and the diameter was measured by turning each biscuit 
three times at different angles and the mean of eight biscuits 
were reported. While the thickness as estimated by stacking 
method taking the mean of the height of eight biscuits. The 
spread factor or the cookies factor is the ratio between the width 
(W) and height (H) was calculated according to the method of 
Colombo et al (2008). It is used as an indicator of the baking 
quality of biscuit. The results are reported in table 6. 
 

2.12. Statistical Analysis: 
The data collected were analysed according to standard statistical 
procedures using Microsoft Excel (2007). Linear correlation 
coefficients among different quality factors were determined 
through Microsoft Excel (2007) by making scattered graph 
between data of two different parameters and finding their R 
square value (R2) through trend line. 
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Table 5: Relationship of SCSRC to Micro Visco-Amylograph parameters of flour samples 
  

Flour 
Samples 

SCSRC                         
(%) 

Beginning of 
Gelatinization 
(°C) 

Maximum 
Viscosity                       
(MV) 

Trough                                
Viscosity                        
(TV) 

Final                         
Viscosity                             
(FV) 

Breakdown 
Viscosity                                 
(BV = MV - 
TV) 

Setback 
Viscosity                      
(SV = FV 
- TV) 

Q1 101 60.1 1083 653 1219 430 566 
Q2 99 60.4 1016 595 1104 421 509 
M1 83 60.0 1076 730 1303 346 573 
Q3 79 60.5 1097 686 1300 411 614 
M2 75 60.8 1113 716 1289 397 573 
M3 89 61.1 1064 692 1266 372 574 
M4 85 60.8 1050 695 1328 355 633 
M5 86 60.3 1099 700 1270 399 570 
Q4 102 59.9 1046 637 1167 409 530 
M6 87 59.9 1067 691 1264 376 573 
M7 87 60.1 1112 718 1298 394 580 
Q5 95 59.0 1061 666 1257 395 591 
M8 76 60.5 1081 679 1225 402 546 
M9 87 60.0 1060 679 1258 381 579 
Q6 101 59.2 1050 654 1219 396 565 
Q7 86 60.4 1058 602 1110 456 508 
Q8 99 59.8 1024 668 1255 356 587 
Q9 98 60.4 1049 659 1222 390 563 
 
Table 6: Relationship of sodium carbonate SRC and biscuit end 
quality parameters 
 

Flour 
Sample
s 

SCSR
C            
(%) 

Dry 
Weight 
(g) 

Total 
Diameter         
(W) 
(mm) 

Total 
Thicknes
s         (H) 
(mm) 

Spread 
Factor 
(W/H) 

Q1 101 75 363 60 6.1 
Q2 99 61 358 69 5.2 
M1 83 62 354 76 4.7 
Q3 79 60 357 76 4.7 
M2 75 58 346 76 4.6 
M3 89 64 368 71 5.2 
M4 85 57 374 67 5.6 
M5 86 67 359 74 4.9 
Q4 102 65 366 71 5.2 
M6 87 73 350 79 4.4 
M7 87 71 351 82 4.3 
Q5 95 65 347 73 4.8 
M8 76 72 367 82 4.5 
M9 87 80 361 86 4.2 
Q6 101 79 366 78 4.7 
Q7 86 79 365 81 4.5 
Q8 99 74 371 73 5.1 
Q9 98 72 366 72 5.1 

 

3. RESULTS & DISCUSSIONS 

3.1. Physicochemical properties 
The flour samples were analysed for their moisture, protein and 
ash contents as shown in Table 1. A narrow variation range of 
ash and moisture was observed from 0.22 to 0.36% and 13.3 to 
14.7% in the two parameters respectively. A strong but negative 
correlation was observed between SCSRC values and the 
moisture content of the flour as indicated in Figure 1, which is 
well expected. It does not represent the water absorbed by flour 
which is determined as the water absorption from Farinograph. 
Higher SC-SRC values in fig-1 indicated higher amount of 
damaged starch (DS) that will be produced if moisture in grain 
decreases, making the kernel harder. Hard wheat always produce 
more DS because more force and pressure are required for 
grinding and that damages the starch granule (Kweon et al, 
2009). Millers therefore use tempering in case of hard wheat 
processing to make grain softer and to produce soft flour 
consisting less DS as particularly desired for production of 
biscuit, cakes and crackers etc.  
 
SC-SRC indicating the amount of DS present in the flour has 
been found to be positively correlated with the fine particle size 
of the flour. The Table 2 compares the SC-SRC values with flour 
particle sizes of greater than 160 micron (>160µm), between 160 
to 125 micron (160µm - 125µm) and less than 125 micron 
(<125µm) of the various flour. The variation is least in the larger 
particle size (0.9) as compared to finest particles (<125µm) 
where it varies between 84.4 to 89.4%. The Figure 2 shows 
positive correlation between finest particle size and the DS 
produced, i.e. it shows more DS will be produced on further 
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reduction of the particle size. The milling process also suggests 
that as the quality of moisture contents will increase the grain 
will become harder and will produce more DS. 

 
Figure 1: Relationship between moisture content and sodium 

carbonate SRC values of flour samples 

 
Figure 2: Relationship between sodium carbonate SRC to 

percent finer particles (below 125 µm) of 
flour samples 

3.2. Farinograph parameters 
In order to study the rheological behaviour of flour samples, the 
Farinographic parameters of all flour samples were determined. 
Water absorption (WA) ranged from 55.6 - 62.9%, dough 
development time (DDT) 1.9 - 7.7 min, Farinograph dough 
stability (FDS) were 4.8 - 10.3 min, degree of softening (DoS) 
were recorded from 42 to 80 BU (as defined by ICC, 12 min after 
peak time) and Farinograph quality number (FQN) varied 
between 60 - 143 (Table 3). 

 
Figure 3: Relationship between sodium carbonate SRC to 

Farinograph water absorption of flour 
samples 

It was found through graphical representations that SC-SRC and 
WA are closely interlinked to each other and the flour with more 

SCSRC values will have higher WA (Figure 3) as reported 
earlier in literature by several scientists (Barrera et al, 2007, 
Sudha et al, 2007, Ward et al, 2002). The WA determined 
through Farinograph is a sum of water needed by all hydrophilic 
components of flour while sodium carbonate SRC mainly 
represents the solution needed due to damaged starch (DS) 
content of flour. The reason for wide variation in the amount of 
DS in flour samples may be attributed to initial moisture present 
in the kernel, amount of tempering water, temperature of the 
tempering water and process of reduction during milling. DS 
content or the SCSRC values also vary because of the total 
quantity and type of proteins present in the flour. The flour will 
low WA is preferred for biscuit processing as it spreads more 
during baking producing large diameter. The DDT, FDS and 
FQN are inversely related to SCSRC values as shown in Figure 
4-A, B & C respectively, these values may be attributed to rise in 
WA with increase in SCSRC values shown in Figure 3. Dough 
will naturally take longer time to develop in presence of less 
water (less DS) as shown by lower SCSRC values. Higher DDT 
may be explained on the basis of more mixing time required to 
distribute the water absorbed uniformly. Farinograph dough 
stability will also decrease with increase in DS because more 
water will be taken by DS to produce sticky dough, while less 
water will be available for glutenins to make strong network and 
dough will get sticky. Similar behaviour of dough is shown while 
comparing the FQN values with SCSRC (Figure 4-C). FQN 
shows the strength of flour and differentiate between hard to soft 
flour, so FQN will decrease with rise in DS. However the DoS is 
positively correlated with DS (Figure 4-D) as dough gets soft 
with increase in the amount of DS. 
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Figure 4: Relationships of sodium carbonate SRC to dough 

development time (A), Farinograph dough 
stability (B), Farinograph quality number 
(C) and degree of softening (D). 

3.3. Glutomatic parameters 
The Glutomatic parameters were also evaluated to find the 
relations of SCSRC to passed gluten (PG), retained gluten (RG), 
wet gluten (WG), dry gluten (DG), water binding (WB) and 
gluten index (GI) (Table 4). The gluten indexes of flour samples 
were ranged from 65 to 90 and dry gluten was 7.6 to 9.4 percent 
of flour weight. The relationships of various proteins as 
determined by Glutomatic, although, were not expected to be 
associated with SCSRC because damaged starch is not measured 
through Glutomatic. However the test was performed to evaluate 
the covalent linkages between starch and gluten proteins which 
on damage to starch molecules during milling may effect the 
passage of starch bound proteins through the sieves. 

 

3.4. Micro Visco-Amylograph parameters 
The Micro Visco-Amylograph parameters were also investigated 
to understand the relationship of SCSRC to various viscosities, 
gelatinization and pasting properties of flour inherent starches 
(Table 5). Beginning of gelatinization temperature was found 
less with higher values of SCSRC (Figure 5). It indicates that the 
higher content of damaged starches i.e. higher SCSRC values 
cause the starch to gelatinization at lower temperatures. 

 
Figure 5: Relationship of sodium carbonate SRC to 

Beginning of gelatinization temperature of 
flour samples determined through Micro 
Visco-Amylograph.  

 

 

 
Figure 6: Relationships of SCSRC to maximum viscosity (A), 

trough viscosity (B) and final viscosity (C) of 
the flour samples 

The relationship of rising damaged starch or high SCSRC values 
found with maximum viscosity (MV), trough viscosity (TV) and 
final viscosity (FV) were all found to be negatively correlated. 
MV shows holding strength at highest temperature (95°C) which 
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decreases with rise in the amount of DS (Figure 6-A, B & C). No 
relation was found with breakdown (BV) and setback (SV) 
viscosities indicating less interaction of DS with water 
molecules, also water holding capacity of DS is decreased. 

 

3.5. Baking evaluation of performance 
The biscuits were baked as per method defined earlier, the group 
of eight biscuits of all flour samples had total diameter between 
346 - 374mm, total thickness between 60 to 86mm and total 
weight varied from 56.8 to 80.1g (Table 6). No relation of 
sodium carbonate SRC values were found to biscuit quality 
parameters, but slight relation was observed with total thickness 
of biscuits (Figure 7). The relation revealed that the higher 
sodium carbonate SRC values leads to decrease in thickness of 
biscuits. 

 
Figure 7: Relationship of sodium carbonate SRC to thickness 

of the biscuits made from flour samples 

The spread factor or cookie factor was found to be related to 
sodium carbonate SRC values (Figure 8). The cookies factor 
represents the ratio between width and the height of eight cookies 
picked at random is related to SCSRC values that increase with 
DS as reported earlier (Zhang et al, 2007). 

 
Figure 8: Relationship of sodium carbonate SRC to spread 

factor (ratio between width and height) of 
the biscuits 

4. Implication to Research and Practice: 

The implication of present research will generate a meaningful 
coordination between millers and processors to consider SRC 
analysis as criteria for flour quality. SRC test being very 
economical will be implemented at the milling units where 

expensive instruments are not acceptable especially in under 
developed countries. 

5. Conclusion: 
The studies have revealed that SCSRC test may be used in place 
of Farinograph to give water absorption; Moreover, SC-SRC is 
found to be a useful predictor of the quality of flour to identify 
the dimensional properties of biscuit. For example, the range of 
SRC values of the flour will forecast the diameter and thickness 
of the biscuit in a particular recipe. The hydrophilicity of DS as 
determined by SRC may be compared with the WA by other 
molecules. Water acts as the plasticizer in dough development, 
so water uptake by other components will affect dough rheology 
and end quality. It seems that SCSRC test alone may play key 
role in evaluation and controlling the quality of flour desirable 
for biscuit making. 

6. Future Research: 
Problem shooting as a result of compositional variations in flour 
are very common at various bakery industries. Seasonal changes 
in wheat kernels are bound to occur and unavoidable. The future 
research will produce solutions by relating chemical properties as 
cause of problem shooting and how to modify four accordingly. 
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Abstract- Capital structure has been one of the most 
controversial issues in the field of finance during past years. 
There are a number of existing theories and empirical studies 
observing patterns involved in choosing a capital structure, 
however until now, there is no universal one. The purpose of the 
study was to carry out empirical test, to determine the influence 
of firm specific factors as suggested by various theories on the 
optimal capital structure of Kenyan insurance firms. The study 
population involved all the registered insurance firms, the 
research targeted firms that had a continua’s operation between 
2003 and 2012 and the analysis was based on the year-end 
observations for ten consecutive years. The study used panel data 
methodology and two independent variables profitability and 
growth were analyzed as the firm specific determinants of 
optimal capital structure which was used as the dependent 
variable, the relationship between independent variable and the 
dependent variable was moderated by the management control. 
Regression analysis was done using the statistical package 
(EVIEWS version 8) to establish the relationship between 
independent and dependent variables. However with moderation 
of the management control profitability was found to be 
significant. The moderator and the interaction between the 
moderator and profitability were found to be significant. These 
results were found to agree with the proponents of Agency theory 
in as far as the influence of the management is concerned.  
 
Index Terms- profitability, Growth, Management control and 
capital structure 
 

I. INTRODUCTION 
he capital structure decision is very important for insurance 
companies. The nature of insurance business is to provide 

protection to policyholders in times of accident through the 
minimization of loss (Tornyeva2013). As a result of this 
function, insurance companies have always been concerned with 
both solvency and liquidity. Kingsley Tornyeva (2013) argued 
that In order to manage risks, insurance firms must have effective 
ways of determining the appropriate amount of capital that is 
necessary to absorb unexpected losses arising from insurance 
claims and other operational risk exposures.  
      Capital structure has been one of the most controversial 
issues in the theory of finance during past 40 years and now still 
there is no universal theory of the debt-equity choice, and no 
reason to expect one (Myers, 2001). The modern theory of 
capital structure began with the celebrated paper of Modigliani 
and Miller (1958, hereafter M&M). They argued that in the 
existence of a perfect financial market, capital structure is 

irrelevant to firms’ value. Since then, many economists have 
followed the path they mapped. Some years later, DeAngelo and 
Masulis (1980), Kim (1986) and Modigliani (1982) further 
reconcile Miller’s equilibrium with the existence of capital 
structure and they generate a result that the firm’s capital 
structure will involve the static trade-off between the tax 
advantage of debt and various leverage-related costs. In contrast, 
the pecking order theory from Donaldson (1961) contends that 
mangers raise new finance in a particular sequence. The main 
proponent of this theory more recently has been Myers (1984) 
and the implication is that there is no capital structure because 
capital structure is simply the accumulation of past shortages of 
internal cash flow. 
      The financial literature offers two competing models of 
financial decisions: static trade-off and pecking order theory. In 
the trade-off model, firms identify their optimal leverage by 
weighting the costs of financial distress and the tax benefits. At 
the optimal leverage level, the benefit of the last unit of debt just 
offsets the cost. In contrast, pecking order theory arises due to 
the existence of asymmetric information and transaction costs. In 
this theory, firms raise funds in a particular sequence and follow 
two rules. Firstly, corporations prefer internal financing than 
external ones. Secondly, firms always issue the safest securities 
first. 
      Agency theory focuses on the costs which are created due to 
conflicts of interest between shareholders, managers and debt 
holders. According to this theory capital structures are 
determined by agency costs, which includes the costs for both 
debt and equity issue. This shows that theories of capital 
structure have been resulting in different conclusions. Similarly, 
the findings of prior empirical studies have provided varying 
evidence related to the determinants of capital structure. Besides, 
Buferna et al. (2005) provided evidence that trade-off and agency 
theories are pertinent theories of the capital structure to a 
developing country. To sum up, it is always too simplistic to say 
one theory is superior to another. Each type of model is 
particularly good for certain explanations as has been argued by 
conflicting empirical studies. Either one is good at explaining 
certain issues and has obtained a number of empirical supports. 
More appropriately speaking, pecking order theory, Agency and 
trade-off theories act as complements rather than substitutes. 
      Local studies (Kamere, 1997; Omondi, 1996; Odinga, 2003) 
constitute important steps towards more realistic tests of 
determinants of capital structure. However, these studies have 
not captured the concept of capital structure. Some studies have 
focused more on testing the pecking order hypothesis. Kiogora 
(2000) for instance using regression model finds a negative 
relationship between returns of firms quoted on the Nairobi 
Stock Exchange and their level of leverage; consistent with the 
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pecking order prediction. Omondi (1996) using multiple 
regression model finds that firms with high return on investment 
use relatively high debt. Gachoki (2005) finds that firms listed on 
the NSE follow the pecking order theory of capital structure.  
      A more recent study carried out by Ngugi (2008) investigated 
capital financing behaviour of firms listed on the Nairobi Stock 
Exchange. The results show that a pecking order model with an 
adjustment process cannot be rejected. Specifically, the study 
finds that the main determinants of capital financing behaviour 
consist of information asymmetries, non-debt tax shields and 
local capital market infrastructure. More studies needed to be 
done locally to test whether firms in Kenya have an optimal debt 
ratio, has been the common recommendation by all the 
researchers that have done this field locally. Local studies have 
somewhat ignored testing of the influence of determinants of 
capital structure in the insurance industry. It is this gap that the 
study sought to fill. 
 
1.2. Statement of the problem 
      In order to manage risks, insurance firms must have effective 
ways of determining the appropriate amount of capital that is 
necessary to absorb unexpected losses arising from insurance 
claims and other operational risk exposures (Tornyeva 2013). 
The capital structure decision is very important for insurance 
companies, this is because of the need to maximize returns to 
shareholders and other stakeholders and Also, the impact it 
would have on the Organization’s cost of capital and its ability to 
deal with its competitive environment (Keown et al. 2005), 
pointed out. 
      Although several studies have been done on the determinants 
of capital structure of the companies listed on the Nairobi 
Securities Exchange, important questions remain about what 
determines the choice of capital structure for firms in different 
sectors. Kinyua (2005) established that profitability, company 
size, asset structure, management attitude towards risk and 
lenders’ attitude towards the company are key determinants of 
capital structure for small and medium enterprises in Kenya. 
Kuria, (2010) conducted a study on the determinants of capital 
structure of firms listed in the NSE and established that 
profitability and asset structure are the only determinants of 
capital structure. Turere (2012) examined determinants of capital 
structure in energy and petroleum sector and concluded that 
company size, age of company, growth rate and ownership 
structure are the key determinants of capital structure. 
      While studies that have been done locally (Kinyua, 2005; 
Kuria, 2010; Turere, 2012) constitute important steps towards 
more realistic tests of determinants of capital structure, they still 
remain silent on concept of target leverage. Little is also known 
about the influence Management control may have as a 
moderating variable on the relationship between profitability and 
firm’s growth and capital structure, especially for the insurance 
industry in Kenya. This study seeks to explore how the capital 
structure is set and the influence of firm management control as a 
moderating factor may have on the capital structure of the 
insurance industry in Kenya. 
 
1.3.  General Objective 
      To measure the influence of firm profitability and growth on 
capital structure of the insurance industry in Kenya. 

1.4. Specific objectives 
1. To determine the influence of profitability on capital 

structure of the insurance industry in Kenya. 
2. To measure the influence of growth on capital structure 

of the insurance industry in Kenya 
3. To determine the moderating influence of management 

control on capital structure of the insurance industry in 
Kenya 

 
1.5. Hypothesis 
      H01: There is no significant relationship between profitability 
and capital structure of insurance firms in Kenya 
      H02: There is no significant relationship between growth and 
capital structure of insurance firms in Kenya.. 
      H03: There is no significant moderating effect of management 
control on capital structure of insurance firms in Kenya. 
 
1.6. Scope of the study 
      The scope of this study covered the influence of profitability 
and growth and capital structure of the insurance industry in 
Kenya, these determinants are highlighted by various theories 
and empirical studies reviewed in chapter two. The period of 
study was between 2003 and 2012 this period was identified in 
order to capture most recent data on the insurance firms. This 
research studied all insurance firms in Kenya including the six 
quoted insurance firms; the study however did not cover the ten 
insurance firms that collapsed as their data was not available for 
the ten year period.  
 
1.7. Justification for the study 
      The findings of this study will be beneficial to the following 
constituencies, future researchers, the regulator (IRA), the 
investors through the Nairobi securities exchange (NSE) 
mechanism and the insurance firms. To the future researchers the 
findings generated by this research will form the basis for further 
research by interested scholars, by providing background 
information and leads to areas that need further research. To the 
regulator (IRA) the findings of this research will be important to 
the regulator to help understand the motives behind various 
financing decisions made by insurance firms, and the potential 
consequences of those decisions to the vulnerable groups like the 
clients (policyholders) and the investors. This will enable the 
regulator to design policies and rules that will help protect the 
interests of these vulnerable groups. To the investor and NSE the 
research findings will provide useful information to NSE that 
will be beneficial to the investors when making their critical 
investment decisions. And finally the Listed insurance firms the 
research findings will also be of benefit to the listed firms as it 
will provide knowledge on the competitive environment. And 
provide knowledge that will help the firms’ fine tune their 
financial decisions to enhance their position in the market. 
  
1.8 Limitations of the Study 

1. One of the major limitations encountered in the study 
was some companies had not filed all their 10years 
financial returns with the regulator as required and 
therefore data for some years was missing for those 
companies. The researcher had to visit some of the firms 
to get this important financial information however two 
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firms were reluctant to give this information until the 
researcher sort the intervention of the regulator. 

2. The study used the secondary data from insurance 
regulatory authority; this data may contain some errors 
which might eventually affect the results and the 
methodology.  

3. 10 companies were not included in the study because 
they either started later than 2003 or collapsed before 
2012 and therefore information about them was not 
complete and could not be included for the study.  

 

II. LITERATURE REVIEW 
Introduction 
      This chapter presents the existing relevant literature on 
tripartite consultation. Specifically, it covers theoretical review, 
conceptual framework, empirical review, critical review and 
research gaps. Finally, the summary of the chapter is presented. 
 
Theoretical Review 
Modigliani and Miller Propositions  
      Modigliani and Miller (1958) argued that capital structure is 
irrelevant to the value of a firm under perfect capital market 
conditions with no corporate tax and no bankruptcy cost. This 
implies that the firm’s debt to equity ratio does not influence its 
cost of capital. A firm’s value is only determined by its real asset, 
and it cannot be changed by pure capital structure management. 
Consequently, it means that there is no optimal capital structure. 
      However, there is a fundamental difference between debt 
financing and equity financing in the real world with corporate 
taxes. Dividends paid to shareholders come from the after tax 
profit. By contrast, interest paid to bondholders comes out of the 
before-tax profits. Thus, Miller and Modigliani (1963) argued 
that in the presence of corporate taxes, a value-maximizing 
company can obtain an optimal capital structure. In other words, 
if the market is not perfect, as result of, say, the existence of 
taxes, or of underdeveloped financial markets, or of inefficient 
case, firms must consider the costs entailed by these 
imperfections. A proper decision on capital structure can be 
helpful to minimize these costs.  
 
Static Trade-off Theory 
      Under the M&M theory, capital structure is irrelevant to 
firm’s value. Corporate income taxes, viewed in isolation, give 
firms a strong incentive to use leverage. There are two forms of 
bankruptcy costs: direct and indirect (Megginson et al, 2007). 
Direct costs of bankruptcy are out-of-pocket cash expenses 
directly related to bankruptcy filing and administration. 
Document printing and filing expenses, as well as professional 
fees paid to lawyers, accountants, investment bankers, and court 
personnel are all direct bankruptcy costs. Indirect costs of 
bankruptcy are expenses that result from bankruptcy but are not 
cash expenses sent on the process itself. These costs include the 
diversion of management’s time, lost sales during and after 
bankruptcy, constrained capital investment and R&D spending, 
and the loss of key employees. 
      Although indirect bankruptcy costs are difficult to measure, 
researchers have shown that they are significant. Many empirical 
studies indicates that relative to the pre-bankruptcy market value 

of large firms, direct costs are too small, comparing indirect 
costs, to provide an effective threat to the use of debt Warner 
(1977). He cautions that the costs are not small enough to be 
neglected completely in discussion of capital structure policy. 
Warner’s work was criticized by Altman (1984) in the aspect that 
his results are based on a narrowly defined bankruptcy cost 
definition (lack of indirect bankruptcy costs) and the small 
sample size could not provide a whole picture. Clearly, the cost 
of financial distress and bankruptcy significantly influence 
capital structure decision in complex ways. Myer (1984) asserts 
that a firm’s optimal debt ratio is usually viewed as determined 
by a trade-off of the costs and benefits of borrowing, holding the 
firm’s assets and investment plans constant.  
 
Pecking Order Theory 
      The pecking order theory suggests that firms have a 
particular preference order for capital used to finance their 
businesses (Myers, 1984). Owing to the preference of 
information asymmetries between the firm and potential 
financiers, the relative costs of finance vary between the 
financing choices. Where the funds provider is the firm’s 
retained earnings, meaning more information than new equity 
holders, the new equity holders will expect a higher rate of return 
on capital invested resulting in the new equity finance being 
more costly to the firm than using existing internal funds. Thus, 
the firm will prefer retained earnings financing to debt, short-
term debt over long-term debt and debt over equity (Amidu, 
2007). According to Myers & Majluf (1984), the capital structure 
of a firm can help mitigate inefficiencies in a firm’s investment 
program that are caused by information asymmetries. 
      They proved that managers use private Information to issue 
risky securities when they are overpriced and because market 
participants lack relevant information, it would lead to mispriced 
equity. According to Myers (1984), the capital structure of a firm 
reflects the accumulation of past financial requirement. The 
pecking order explains why most high profit making firms go in 
for less external funds because they have large retained earnings 
compared to less profitable firms who depend more on external 
funds because they have less retained earnings. These firms 
however, prefer debt to equity because of lower floatation and 
information cost. Therefore, there is no well-defined optimal 
leverage, because there are two kinds of equity, internal and 
external, one at the top of the pecking order and one at the 
bottom (Bauer, 2004). Kiogora (2000) undertook a research to 
establish the nature of capital structures employed by listed firms 
in NSE. She established that listed firms follow pecking order 
arguments in setting their capital structures 
 
Agency cost theory  
      The use of debt in capital structure of the firm also leads to 
agency cost. Agency cost arises as a result of the relationships 
between shareholders and managers and those between debt 
holders and shareholders (Jensen & Meckling, 1976). According 
to Harris & Raviv (1990), the conflict between shareholders and 
managers arises because shareholders hold the entire residual 
claim and consequently managers do not capture the entire gain 
from the profit enhancing activities but they do bear the entire 
cost of these activities. Separation of ownership and control may 
result in managers exerting insufficient work, indulging in 
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perquisites, choosing inputs and outputs that suit their own 
preferences (Abor & Biekpe, 2005). The conflict between debt-
holders and shareholders is caused by moral hazard (Abor & 
Biekpe, 2005).The conflict arise because equity-holders have an 
incentive to invest sub optimally in very risky projects (Jensen & 
Meckling, 1976).This is because equity-holders stand the greater 
chance of benefiting massively if the investment yield good 
result. However, in the unlikely event of the investment failing, 
debt-holders bear the majority of the consequences (Brander & 
Lewis, 1986). Jensen & Meckling(1976), defined agency costs as 
the sum of the monitoring expenditures by the principal, bonding 
costs by the agent and a residual loss. 
 
2.3 Empirical review 
Capital Structure  
      The firm's mix of different securities is known as capital 
structure, Robb and Robinson (2010). Bradley, Jarrell, Kim, 
(1983).  A firm can issue dozens of distinct securities in 
countless combinations that maximizes its overall market value.  
It is important to ask ourselves whether these attempts to affect 
its total valuation and its cost of capital by changing its financial 
mix, are worthwhile. Capital structure is the balancing of finance 
within a firm by using either debt or equity or both in a particular 
ratio Fama and Miller (1972), Berkovitch and Kim (1990), Ferry 
M, W, Jones . As espoused by Miller and Modigliani (1958) (pg 
262), ‘the cost of capital is equal to the rate of interest in bonds, 
regardless of whether the funds are acquired through debt 
instruments or through new issues of common stock. Indeed in a 
world of unsure returns, the distinction between debt and equity 
funds reduces largely to one of terminology. The concept of how 
firms implement their capital structure policies may send useful 
information to the investors of the company and this will finally 
have a bearing on the value of the firm’, The whole discussion of 
the capital structure is related to their cost to the firm, in the 
process of determining its costs, these costs also do affect the 
capital structure decisions over time. Various theories have come 
up and that is mainly the genesis of most of these studies, the 
static trade off theory pecking order theory and the agency 
theory, the questions they try to answer range from what is the 
cost of capital and does it matter if one uses debt and equity or 
whether it matters if one uses debt alone or equity alone.  
      According to Miller and Modigliani (1958) the capital 
structure composition does not change the value of the firm, and 
thus the firm can either use debt or equity in any proportions, i.e. 
‘the average cost of capital to any firm is completely independent 
of its capital structure  and is equal to the capitalization rate of a 
pure equity stream of its class’ MM (1958), Choudhry and 
Choudhry Paul (2010), however in 1963  Miller made a 
correction on their earlier version of the theory ,on pg 433-
434,‘the statement in italics unfortunately is wrong. For even 
though one firm may have an expected return after taxes  twice 
that of another firm  of the same risk equivalents class, it will not 
be the case that the actual returns after taxes  of the first firm will 
always have different degrees of leverage.” The statement in 
italics was “that the market values of firms in each class must be 
proportional in equilibrium to their expected returns net of taxes 
(that is, to the sum of interest paid and expected net stockholder 
income”. The idea here is that studies are trying to find out 
whether the different combinations of debt and equity will add 

value to the firm. The whole capital structure area is concerned 
with the right or optimal balance of debt and equity according to 
the Static Trade off theory or the hierarchical order of using 
various sources of funds where one starts with internal resources 
followed by debt and finally the use of equity as a last resort as 
per the pecking order theory. And how to add value to the firm 
without necessary putting it at the risk of bankruptcy. For one to 
understand capital structure the propositions of capital structure 
given by Miller and Modigliani in the years of 1958 and 1961 are 
looked at below: 
      In the first proposition by Miller and Modigliani (1958), the 
core of the theorem is that a firms’ total value is not affected by 
the capital structure of the firm, MM proposition is based on the 
assumption that in complete and perfect capital markets, these 
assumptions or elements of a perfect capital market are: no taxes, 
symmetric information, complete contracting possibilities, no 
transaction cost and complete markets. From the research done it 
has shown that the total value of the firm is independent of its 
capital structure or is not affected by the capital structure of the 
firm, Senbet W Lemma et al (2010), According to Miller and 
Modigliani (MM), they are of the opinion that when a capital 
market is perfect then there is no capital structure, and that 
capital structure is optimal when the balance of debt and equity 
has reached equilibrium. Taxes and other market imperfections 
in the modern world are necessary and are essential to building 
or proving a positive theory of capital structure. The stockholders 
who are the owners of the companies usually benefit only when 
companies are making profits and therefore changes in capital 
structure benefit only stockholders and then if and only if the 
value of the firm increases. An expropriation of wealth from the 
bondholders would in a rational expectations equilibrium be 
expected by the bondholders, and the stockholders would 
ultimately carry the costs of the expropriation.  
      Miller and Modigliani (1958) (b) wrote the seminal article in 
this field of research, using an arbitrage argument. Their 
argument was that if a firm can change its market value by a pure 
financial operation; the investors in the firm can take an action 
that replicates the resulting debt position of the firm. These 
transactions would merely change the weights of a portfolio and 
should, in a perfect capital market, give zero profit. If the market 
were efficient enough to eliminate the profits for the investors, 
any profit for the firm would be eliminated too. Miller and 
Modigliani in their original articles Miller and Modigliani 
(1958b) and Miller and Modigliani (1958a) assume several strict 
constraints. First, capital markets are assumed to be without 
transaction costs and there are no bankruptcy costs. All firms are 
in the same risk class. Corporate taxes are the only government 
burden. No growth is allowed since all cash flows are 
perpetuities. Firms issue only two types of claims, risk free debt 
and risky equity. All bonds (including any debts issued by 
households for the purpose of carrying stocks) are assumed to 
yield a constant income per unit of time, and the income is 
regarded as certain by all traders regardless of the issuer. Miller 
and Modigliani (1958b) “Information is symmetric across insider 
and outsider investors. Managers are loyal stewards of owners 
and always maximize stockholders’ wealth”. 
Profitability 
      The pecking order theory, based on works by Myers and 
Majluf (1984) argued that firms follow a pecking-order in the 
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choice of financing their activities. Roughly, this theory states 
that firms prefer internal funds rather than external funds. If 
external finance is required, the first choice is to issue debt, then 
possibly with hybrid securities such as convertible bonds, then 
eventually equity as a last resort (Brealey and Myers, 1991). This 
behaviour may be due all things being equal, the more profitable 
the firms are, the more internal financing they will have, and 
therefore we should expect a negative relationship between 
leverage and profitability. This relationship is one of the most 
systematic findings in the empirical literature (Harris and Raviv, 
1991; Rajanand Zingales, 1995; Booth et al., 2001). There are 
conflicting theoretical predictions on the effects of profitability 
on leverage (Rajan and Zingales, 1995); while Myers and Majluf 
(1984) predicted a negative relationship according to the pecking 
order theory, Jensen (1986) predicted a positive relationship. 
Following the pecking order theory, profitable firms, which have 
access to retained profits, can use these for firm financing rather 
than accessing outside sources.  
      In the pecking order model, higher earnings should result in 
less book leverage. Firms prefer raising capital, first from 
retained earnings, second from debt, and third from issuing new 
equity. This behaviour is due to the costs associated with new 
equity issues in the presence of information asymmetries. Debt 
typically grows when investment exceeds retained earnings and 
fall when investment is less than retained earnings. Accordingly, 
the pecking order model predicts a negative relationship between 
book leverage and profitability. The pecking order theory 
predicts that firms with a lot of profits and few investments have 
little debt. Since the market value increases with profitability, the 
negative relationship between book leverage and profitability 
also holds for market leverage.  However, in a trade-off theory 
framework, an opposite conclusion is expected. When firms are 
profitable, they should prefer debt to benefit from the tax shield. 
In addition, if past profitability is a good proxy for future 
profitability, profitable firms can borrow more as the likelihood 
of paying back the loans is greater. From the trade-off theory 
point of view more profitable firms are exposed to lower risks of 
bankruptcy and have greater incentive to employ debt to exploit 
interest tax shields.  
      Chittenden et al. (1996) states that empirical evidence from 
previous studies examining on capital structure is consistent with 
pecking order arguments with leverage being found to be 
negatively related to profitability. Akhtar (2005) also found 
significant and negative coefficients of profitability variable 
which conform to the pecking order theory. Similarly, Naveed et 
al. (2010) analysis on Pakistan Life Insurance Sector indicates 
the negative relationship between leverage and profitability and 
predicts that, in Pakistan, profitable life insurance companies 
preferred to utilize small portion of debt. This result confirms the 
notion that Pakistani life insurance companies follow pecking 
order pattern i.e. preferred to employ internal financing than 
debt. Rajan and Zingales (1995) and Bevan and Danbolt (2001) 
measured this variable as the ratio of Earnings before Interest and 
Taxes to total assets. This study will also measure Profitability as 
earnings before interest and taxes (EBIT) divided by total assets 
Growth 
      According to pecking order theory hypothesis, a firm will use 
first internally generated funds which may not be sufficient for a 
growing firm. And the next option for the growing firms is to use 

debt financing which implies that a growing firm will have a 
high leverage (Drobetz and Fix 2003). Applying pecking order 
arguments, growing firms place a greater demand on the 
internally generated funds of the firm. Consequently, firms with 
relatively high growth will tend to issue less security subject to 
information asymmetries, i.e. short-term debt. This should lead to 
firms with relatively higher growth having more leverage.  
      The same relationship is supported by trade-off theory, too. 
According to this theory, growth causes firms to shift financing 
from new equity to debt, as they need more funds to reduce the 
agency problem. Following trade-off theory, for companies with 
growth opportunities, the use of debt is limited as in the case of 
bankruptcy, the value of growth opportunities will be close to 
zero, growth opportunities are a particular case of intangible 
assets (Myers, 1984; Williamson, 1988 and Harris and Raviv, 
1990). Firms with less growth prospects should use debt because 
it has a disciplinary role (Jensen, 1986; Stulz, 1990). Firms with 
growth opportunities may invest sub-optimally, and therefore 
creditors will be more reluctant to lend for long horizons. This 
problem can be solved by short-term financing (Titman and 
Wessels, 1988) or by convertible bonds (Jensen and Meckling, 
1976; Smith and Warner, 1979). According to trade-off theory, 
the retained earnings of high growth firms increase and they 
issue more debt to maintain the target debt ratio. Thus, positive 
relationship between debt ratio and growth is expected based on 
this argument.  
      According to agency costs, on the other hand, Myers (1977) 
argued that, due to agency problems, firms investing in assets 
that might generate high growth opportunities in the future faced 
difficulties in borrowing against such assets. For this reason, we 
may now instead expect a negative relationship between growth 
and leverage. Previous research findings have different 
conclusion. For example, Huang and Song (2002) argued that 
sales growth rate was the past growth experience, while Tobin‟s 
Q better proxied future growth opportunities, although sales 
growth rate as well as Tobin‟s Q (market-to-book ratio of total 
assets) were employed to measure growth opportunities in this 
study.  Jung, Kim and Stulz (1996) showed, if management 
pursued growth objectives, management and shareholder 
interests tended to coincide for firms with strong investment 
opportunities. But for firms lacking investment opportunities, 
debt served to limit the agency costs of managerial discretion as 
suggested by Jensen (1986) and Stulz (1990).  
 

III. METHODOLOGY 
The research model 
      For testing the influence of firm specific factors on capital 
structure of insurance firms the researcher adopted a modified 
model to test the moderating effect of management control, in 
which case the researcher introduced the moderation variable 
(the product of management control and each of the four firm 
specific factors separately) to be able to capture the moderating 
effect of management control on the relationship between the 
independent and dependent variable and also the effect of the 
independent variable on the dependent variable without the 
moderator be noted.  The researcher adopted and modified the 
panel regression model from Kalkani et al, (1998) which was 
also used by Abor & Biekpe, (2005). (i): the researcher used 
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equation (I) to test the influence of profitability on capital 
structure of insurance firms in Kenya with and without the 
moderator.  
 
DRit= β0 + β1PROFTit  + β2MCit + β3INTERACTIONit  
+eit…………….(i) 
DRit – capital structure 
β0 -  is the constant 
PROFT - Profitability 
MC – management control 
INTERACTION – ( MC*PROFT ) 
 
      The significance of the beta for interaction means that 
management control is significantly moderating the relationship 
between profitability and capital structure of insurance firms in 
Kenya. 
      The researcher used equation (II) to test the influence of 
growth on capital structure of insurance firms in Kenya with and 
without the moderator. The significance of the beta for 
interaction means that management control is significantly 
moderating the relationship between growth and capital structure 
of insurance firms in Kenya. 
 
DRit= β0 + β1GROWit + β2MCit + β3INTERACTIONit  
+eit……………(ii) 
DR – capital structure. 
βο -  is the constant 
GROW - Growth 
MC – management control 
INTERACTION – ( MC*GROW ) 
 
      The researcher used equation (III) to test the moderating 
influence of management control on the relationship between 
independent variables (profitability and growth) on capital 
structure of insurance firms in Kenya. The significance of the 

beta for interaction means that management control is 
significantly moderating the relationship between the four firm 
specific factors and capital structure of insurance firms in Kenya. 
The researcher introduced a dummy variable in the equation to 
capture the influence of the moderator (management control) in 
the relationship 
 
DRit= β0 + β1PROFTit  +  β2PROFT*MCit+ β3GROWit + 
β4GROW*MCit + eit…………….(iii) 
Where: 
MC= 1 with moderation and  
MC=0 without moderation 
The assumptions of the multiple regressions are: 
1) Linearity 
2)  Independence of error terms 
3) Normality of error distributions 
4) Homoscedasticity  
 
 
 
 
 
 
 

IV. RESEARCH FINDINGS AND DISCUSSION 
 Introduction 
      This chapter covers research findings and discussion of 
results of the study, it begins with Panel regression analysis, 
interpretation and finally discussions of the results are also 
presented. The main objective of the study was to test the 
influence of firm specific factors on capital structure decision 
among insurance companies in Kenya.  
 

 
Table 4.1: Generalized Least Square Equation Results on profitability  
Dependent Variable: CAPITAL STRUCTURE 
With moderation Model 1 Coefficient Std. Error t – statistic Prob. 
Variable     
Constant   0.031957 0.009950 3.211862 0.0015 
Profitability    0.069236 0.029454 2.350668 0.0193 
Management control  0.023146 0.022686 1.020291 0.3083 
Interaction   -0.168321 0.063828 -2.637103 0.0088  

 
Without moderation Model 1 coefficient std. Error t- statistic        prob. 
Variable 
Profitability   -0.000131 0.013274 -0.009874 0.9921 
Constant   0.040900 0.004713 8.678333 0.0000 
Statistics    model 1  model 2  change statistics 
R – Squared    0.357537  0.343385             0.0141152 
Adjusted R- squared   0.254743  0.242985             0.0117580 
S.E. of regression  0.088550  0.089246            -0.000696 
Sum squared residual  2.548349  2.604485            -0.056136 
Log likelihood   408.5370  404.4189             4.1181 
F – Statistic   3.478191  3.420173             0.058018 
Prob. (F – statistic)  0.000000  0.000000  0.000000 
Mean dependent variable 0.040890  0.040890  000 
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S .D. dependent variable 0.102573  0.102573       000 
Akaike info criter                   -1.881148                   -1.869941                    -0.011738 
Schwar  criterion                    -1.329430                   -1.339043                    -0.009613 
Hannan Quinn criteria            -1.662180                   -1.659236                    -0.002944 
Durbin – Watson statistic 1.775686  1.727038                      0.048648 
 
H01: There is no significant relationship between profitability 
and capital structure of insurance firms in Kenya 
       The results panel data regression model 1 (with moderation) 
on profitability and leverage indicate that there is a significant 
relationship between profitability and capital structure and 
therefore the null hypothesis on the relationship between 
profitability and capital structure is rejected and the alternative 
hypothesis of a significant relationship is upheld.  Profitability 
has a positive as shown by the positive and a significant beta 
coefficient (0.069236) with a p-value of 0.0193 which is less 
than 0.05 and 2.350668 t-value. This suggests that high 
profitability firms are more likely to use leverage for financing 
their investments than firms with low profitability. However 
without moderation of the management control, Profitability has 
a negative insignificant regression coefficient (-0.000131) on 
leverage, with 0.9921 level of significance and -0.009874 t-
values. This suggests that high profitability firms are less likely 
to use leverage for financing their investments than firms with 
low profitability.  

       The results of model 1 indicate that the management exerts a 
significant moderating influence on the relationship between 
profitability and leverage this is clearly indicated by the 
significant p-values of the moderator  and interaction between 
the moderator and profitability (0.0088) and also the change 
statistics i.e the difference in value of the R2  between the 
moderated relationship and the unmoderated relationship and has 
also transformed the negative insignificant relationship to a 
positive and significant relationship, this moderated relationship 
tends to favour the position taken by the proponents of trade-off 
theory who argue that highly profitable firms will tend use debt 
to shield away their profits from tax.  However this is against the 
position taken by pecking order theory.  The strong influence of 
the management control on the firm’s capital structure is also in 
line with the agency theory. This position is also shared by Miller 
and Modigillian in their second proposition. The managers of 
local insurance firms seem to be aware of the tax shield 
advantage which is inherent in the use of debt capital.   
 

 
Table 4.3: Generalized Least Square Equation Results on growth  
Dependent Variable: CAPITAL STRUCTURE 
With moderation:   Coefficient Std. Error t – statistic Prob. 
Variable     
Constant   0.037091 0.010025 3.699841 0.0003 
Growth    1.41E - 09 7.32E - 09 0.192155 0.8477 
Management control   0.010442 0.022851 0.456975 0.6480 
Interaction   -4.16E - 09 1.60E-08 -0.260924 0.7943 
 
Without moderation:   Coefficient Std. Error         t- statistic         prob. 
Variable 
Growth   1.44E - 09 3.39E -09 0.424319 0.6716 
Constant    0.040900 0.004713 8.678333 0.0000 
Statistics    model 1  model 2 change statistics 
R – Squared    0.343763  0.317469 0.026294 
Adjusted R- squared   0.238115  0.233685 0.000443 
S.E. of regression  0.089734  0.089994 -0.00026 
Sum squared residual  2.600844  2.705054 -0.10421 
Log likelihood   401.5447  394.1590 7.3857 
F – Statistic   3.253849  3.789146 -0.5353 
Prob. (F – statistic)  0.000000  0.000000  0.00000 
Mean dependent variable 0.041104  0.041104  000 
S .D. dependent variable 0.102804  0.102804       000 
Akaike info criter                    -1.853961                   -1.873186         0.019225 
Schwar  criterion                    -1.300056                   -1.434242          0.134186 
Hannan Quinn criteria            -1.634080                   -1.698941          0.064861 
Durbin – Watson statistic 1.738548  1.717716          0.020832 
 
       H02: There is no significant relationship between growth 
and capital structure of insurance firms in Kenya. 
 

       Table 4.2 results show that Growth has a positive 
insignificant regression coefficient on leverage, according to the 
regression results of model 2 with moderation: this means that 
the null hypothesis is upheld by the results of this model. Growth 
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has a positive relationship with leverage as shown by the positive 
beta coefficient (1.41E-09) and an insignificant regression 
coefficient on leverage: with 0.8477, level of significance which 
is more than 0.05 and 0.192155 t-value. The positive beta 
coefficient though too small suggests that high growth firms are 
more likely to use leverage for financing their investments than 
low growth firms. High growth firms in the insurance sector of 
Kenya are more likely to use leverage for financing their 
investments than low growth firms. 
       Without moderation; firm growth has a positive insignificant 
regression coefficient also (1.44E-09) on leverage, with 0.6716 
level of significance which higher than 0.05 and 0.424319 t-
value. The results indicate that the management exerts an 
insignificant moderating influence on the relationship between 
firm growth and leverage this is indicated by the level of 
significance of the coefficient of interaction between 
management control and firm growth (0.7943) which is higher 
than 0.05 significance level, the positive relationship in both 
models tend to support the position taken by pecking order 
theory. According to the pecking order theory hypothesis, a firm 
will first use internally generated funds which may not be 
sufficient for a growth firm causing the firm to result to external 
sources in which case the cheaper source would be given 
preference and this case debt finance. 
 
       H03: There is no significant moderating influence of 
management control on capital structure of insurance firms 
in Kenya. 
       Table 4.3 results indicate that Management control has a 
positive and significant regression coefficient on leverage 
according to results this means that the management exerts 
significant positive influence on insurance firms capital structure 
decisions: the results of model 5 completely rejects the null 
hypothesis that management control does not have significant 
influence on capital structure. Management control has a positive 
and a significant regression coefficient of 0.175001 on leverage, 
with a p-value of 0.0006 which is far below 0.05 and a relatively 
big t-value of 3.461074. It is also imperative to note that the 
interaction between profitability and management control is very 
significant. The change statistics also reflect the same position; 
the R2 value changes significantly with the moderation 
       These results indicate that the firm management considers 
profitability the main firm level determinants of their capital 
structure decisions, it is also important to note that this variable is 
insignificant without moderation. The positive beta coefficients 
for profitability and size happen to support the position taken by 
proponents of trade-off theory.  
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Table 4.3: Generalized Least Square Equation Results on management control  

Dependent variable: CAPITAL STRUCTURE  

Variable    constant             Profitability   Growth Size     Risk            M.C             prof*MC       grow*MC       Size*MC          Risk*MC 

With moderation  

Coeff. -            0.005903              0.090047           3.4E-09       0.00312      1.15E-05      0.167861      -0.204955     -8.70E-09       -0.011218          - 6.09E-05 

Std. Err            0.023284              0.029893           7.33E-09    0.002058.    15E-06         0.050826      0.066225      1.58E-080      .0043712              79E-05 

T – stat. -         0.253542              3.012346           0.473886    1.51861      1.413773       3.302640      -3.094833     -0.550328      -2.566222           -2.180165 

Prob.                  0.8000                0.0028                0.6359       0.1298        0.1584           0.0011          0.0021          0.5825             0.0107                00300 

Without moderation 

Coeff.              0 .053794           0.00356             1.84E-10      -0.0011     -2.22E- 06 

Std. E              0.012681             0.01314            3.57E- 09     0. 0012         5.72E- 06 

T. st                4.242167             0.27049             0.051596    -1.0592           -0.3888 

Prob               0.0000 0                 .7870                  0.9589     0.2903            0.6977 

   

 Statistics 

Model                             R 2  A.R2     S.E of R F – statistic  MDV          S.D. V SumSq.V D.W.Resd       prob 

With Moderation      

Model                            50.359296         0.261189       0.089003        3.662264               0.041498      0.1035482.    534915              1.861482        (0.000000) 

Without Moderation 

Model 5                         0.320938                  0.229004    0.090921       3.490944                  0.041498     0.103548       2.686678           1.759693         (0.000000) 

    

Chg.Stat.                        0.038358                 0.032185     -0.001918      0.17132                         0000         000000      -0.151763             0.10178       (0.000000
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V. CONCLUSION AND RECOMMEDATIONS  
        This study examined the influence of the firm specific 
factors, growth and profitability on capital structure of insurance 
industry in Kenya, and made the following conclusions. High 
profitability firms in the insurance sector of Kenya are more 
likely to use leverage for financing their investments. 
Profitability firms in the insurance sector have low risk and 
therefore may prefer to use more debt finance because the firms 
are usually very attractive to creditors because of low possibility 
of default. High profitability firms in the insurance sector of 
Kenya may also use debt finance in order to take benefit from the 
tax shield inherent in debt finance; the managers are mainly 
motivated by their desire to secure their jobs and by protecting 
the companies from violent take overs i.e. mergers and 
acquisitions. This is done by paying dividends to the 
shareholders to win their support to help protect the companies 
from predators 
        The research findings suggest that high growth firms in the 
insurance sector of Kenya are more likely to use leverage for 
financing their investments than low growth firms. However this 
position is inconsistent with the Kenyan insurance industry 
environment, i.e. most of the high growth firms are new and 
small and they have less asset tangibility to secure debt finance, 
and also most of them have not established reputation with the 
financial institutions. Even though high growth firms will face 
more information asymmetries this problem is being addressed 
through regulation that requires all insurance companies make 
annual disclosures of their operations and to publish their audited 
accounts with the regulator (IRA), Kenya insurance association 
and the Nairobi security exchange for those insurance firms that 
are quoted. It is now possible that banks can determine the 
condition of the company's financial through various disclosure 
of information which are announced by the company in the 
security exchange, the regulator and the Kenya association of 
insurers. The rate of interest charged may also be lower, 
considering that the credit risk of these insurance firms is 
relatively smaller.  
        The results of panel regression model 3 indicate very 
significant moderating effect of management control on capital 
structure decisions. The results appear consistent with the Kenya 
situation although the financial sector is heavily regulated here in 
Kenya just like elsewhere in the world; the managers still make 
important part of these decisions in Kenya. The Kenyan 
insurance managers consider three of the firm level factors 
critical in their capital structure decisions these factors are 
profitability, firm size and firm risk. Although several scholars 
have identified the four factors that have been studied as 
important factors, the results have clear indicated that only three 
of those four are important determinants of firms’ capital 
structure decision, these factors are only important when 
moderated by the management control.  
 
Recommendations 
        In light of the major findings observed from the results, the 
following recommendations were made. Although several factors 
have been listed by other researchers as key to determining 
capital structure decision, this research has indicated that 
profitability, size and firm risk are the most influential in guiding 

the choice of leverage in the insurance industry. Therefore, 
insurance firm managers should pay greater attention to these 
significant variables in determining their capital structure.  
        High Profitability firms in the insurance sector have low 
risk and therefore may prefer to use more debt finance because 
the firms are usually very attractive to creditors because of low 
possibility of default. From the results of chapter four most of 
highly profitable firms in Kenya are still using funds generated 
from internal sources and is evidenced by the low percentage of 
debt capital compared to Equity, this shows that local insurance 
firms are not fully taking advantage of tax shield that is that is 
accorded to firms that use debt finance. This research encourages 
the firms to consider borrowing from the various sources availed 
by the capital and money markets in the country.  
        This research finds a positive relationship between firm 
growth and therefore advices growing insurance firms to go for 
debt finance to cater for their needs. However growth firms are 
likely to face more information asymmetries in the capital and 
money market because of the general perception that they are 
risky, in light of this fact this research advices the regulator 
(IRA), the Kenya association of insurers and the security 
exchange authority to address this problem through setting up of 
rules that will ensure effective disclosures of the companies 
audited financial statements. This will make it possible for banks 
and other financiers to determine the condition of the company's 
financials through various disclosure of information which are 
announced by the company in the security exchange, the 
regulator and the Kenya association of insurers. The rate of 
interest charged may be lower, considering that the credit risk of 
these insurance firms will come done once information about 
their status is disclosed.  
        The results of panel regression model 5 indicate very 
significant moderating effect of management control on capital 
structure decisions. The results appear consistent with the Kenya 
situation, although the financial sector is heavily regulated here 
in Kenya just like elsewhere in the world; the managers still 
make important part of these decisions in Kenya. In the light this 
findings and the knowledge generated, this research encourages 
investors to be extra vigilant to ensure that the managers manage 
the resources of the company prudently. The regulator and the 
security exchange authority should ensure that the management 
of these insurance companies does not put the wealth of the 
investors at risk with their activities. The regulator should hold 
the management of these companies to account for any acts of 
omission or commission that may jeopardize the company. 
 
Suggestions for Further Research  
        Based on the findings and limitations of the research, the 
following recommendations can be made for further research:  
        1. This study examined only four firm specific factors of 
optimal capital structure of insurance industry in Kenya the four 
factors have a combined explanatory power of optimal capital 
structure of firms of about 39% which leaves a gap of 61% 
unaccounted for. Thus, future researcher may address these 
deficiencies by including the other firm specific variables like 
asset tangibility and liquidity and also external variables like 
inflation, GDP, interest rates, taxation, regulation, competition 
and ownership structure, in order to demonstrate the impact of 
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both internal and external variables on the choice of capital 
structure. 
        2. This research heavily relied on secondary data that was 
obtained from the companies’ websites and the websites of the 
regulator (IRA), the insurance association and Nairobi security 
exchange. Future researchers should try to incorporate the views 
of the managers of the insurance firms and of those incharge of 
insurance regulatory authority, the association of insurers and the 
Nairobi security exchange  
        3.  There exist other limitations to this paper as well that 
should be addressed by future researchers. In particular, the data 
is based on book values and not market figures, which may be a 
major drawback in some cases, for instance when estimating the 
effect of expected growth opportunities on leverage, since stock 
markets usually capitalize the present value of growth 
opportunities. 
        4. The research also did not collect data on the 10 insurance 
firms that did not have continuas data for the 10years from 2003 
to 2012. These firms that were left out constitute about 20% of 
the number of firms in the insurance industry which the 
researcher fill is a significant number whose inclusion could have 
altered the results this research. 
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Abstract- Capital structure has been one of the most 
controversial issues in the field of finance during past years. 
There are a number of existing theories and empirical studies 
observing patterns involved in choosing a capital structure, 
however until now, there is no universal one. The purpose of the 
study was to carry out empirical test, to determine the influence 
of firm specific factors as suggested by various theories on the 
capital structure of Kenyan insurance firms. The study 
population involved all the registered insurance firms, the 
research targeted firms that had a continua’s operation between 
2003 and 2012 and the analysis was based on the year-end 
observations for ten consecutive years. The study used panel data 
methodology and two independent variables size and firm risk 
were analyzed as the firm specific determinants of capital 
structure which was used as the dependent variable, the 
relationship between independent variable and the dependent 
variable was moderated by the management control. Statistical 
data was collected from audited year-end financial reports filled 
with Kenya insurance regulatory authority (IRA) was analyzed; 
this research used secondary data only. Panel regression analysis 
was done using the statistical package (EVIEWS version 8) to 
establish the relationship between independent and dependent 
variables. The panel regression results indicated that size had a 
significant influence on capital structure with moderating effect 
of the management control while risk was not significant. 
However without moderation of the management control the two 
independent variables were not significant. The moderator and 
the interaction between the moderator and the two independent 
variables were found to be significant. This means that the 
management of insurance firms exerts significant moderating 
influence on the relationship between the two firm factors and 
capital structure. These results were found to agree with the 
proponents of Agency theory in as far as the influence of the 
management control is concerned. 
 
Index Terms- firm size, firm risk, Management control and 
capital structure 
 

I. INTRODUCTION 
Background information 
he capital structure of a firm is the specific mix of debt to 

equity, or capital structure that maximizes the value of the firm 
and decreases its risk profile (Morri and Beretta 2008). The 
capital structure decision is very important for insurance 
companies. The nature of insurance business is to provide 
protection to policyholders in times of accident through the 
minimization of loss (Tornyeva2013). As a result of this 

function, insurance companies have always been concerned with 
both solvency and liquidity. Kingsley Tornyeva (2013) argued 
that In order to manage risks, insurance firms must have effective 
ways of determining the appropriate amount of capital that is 
necessary to absorb unexpected losses arising from insurance 
claims and other operational risk exposures.  
       Capital structure has been one of the most controversial 
issues in the theory of finance during past 40 years and now still 
there is no universal theory of the debt-equity choice, and no 
reason to expect one (Myers, 2001). The modern theory of 
capital structure began with the celebrated paper of Modigliani 
and Miller (1958, hereafter M&M). They argued that in the 
existence of a perfect financial market, capital structure is 
irrelevant to firms’ value. Since then, many economists have 
followed the path they mapped. Some years later, DeAngelo and 
Masulis (1980), Kim (1986) and Modigliani (1982) further 
reconcile Miller’s equilibrium with the existence of capital 
structure and they generate a result that the firm’s capital 
structure will involve the static trade-off between the tax 
advantage of debt and various leverage-related costs. In contrast, 
the pecking order theory from Donaldson (1961) contends that 
mangers raise new finance in a particular sequence. The main 
proponent of this theory more recently has been Myers (1984) 
and the implication is that there is no capital structure because 
capital structure is simply the accumulation of past shortages of 
internal cash flow. 
       The financial literature offers two competing models of 
financial decisions: static trade-off and pecking order theory. In 
the trade-off model, firms identify their optimal leverage by 
weighting the costs of financial distress and the tax benefits. At 
the optimal leverage level, the benefit of the last unit of debt just 
offsets the cost. In contrast, pecking order theory arises due to 
the existence of asymmetric information and transaction costs. In 
this theory, firms raise funds in a particular sequence and follow 
two rules. Firstly, corporations prefer internal financing than 
external ones. Secondly, firms always issue the safest securities 
first. 
       It seems that one is competing against the other one and they 
seem both reasonable to some extent. Scholars always try to run 
a race between them in order to find the circumstances in which 
one is superior to another (Myer and Majuf 1984, Fama and 
French 2002). They find that pecking order works best for large, 
mature companies that have access to public bond markets. This 
is not consistent with smaller, younger, growth firms, which are 
more likely to rely on equity instead of debt, here the pecking 
order theory stumbles (Shyam-Sunder and Myers 1999, Lemmon 
and Zender 2002, Frank and Goyal 2003). The trade-off theory 
still retains some explanatory power once pecking order motives 
are accounted for.  

T 
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       Agency theory focuses on the costs which are created due to 
conflicts of interest between shareholders, managers and debt 
holders. According to this theory capital structures are 
determined by agency costs, which includes the costs for both 
debt and equity issue. This shows that theories of capital 
structure have been resulting in different conclusions. Similarly, 
the findings of prior empirical studies have provided varying 
evidence related to the determinants of capital structure. Besides, 
Buferna et al. (2005) provided evidence that trade-off and agency 
theories are pertinent theories of the capital structure to a 
developing country. To sum up, it is always too simplistic to say 
one theory is superior to another. Each type of model is 
particularly good for certain explanations as has been argued by 
conflicting empirical studies. Either one is good at explaining 
certain issues and has obtained a number of empirical supports. 
More appropriately speaking, pecking order theory, Agency and 
trade-off theories act as complements rather than substitutes. 
       Capital structure decisions are determined by a complex set 
of factors (Chen, 2004; Mazur, 2007; Bhabra, Liu &Tirtiroglu, 
2008; Frank &Goyal, 2009; Getzmann, Lang &Spremann, 2010). 
Bhabra, Lui and Tirtiroglu (2008) indicated that significant 
factors influencing capital structure decision are proportion of 
tangible assets, size, profitability, and growth opportunities. 
Furthermore, Frank and Goyal (2009) suggested that the reliable 
factors for explaining market leverage are median industry 
leverage, market-to-book assets ratio, tangibility of assets, 
profits, log of assets and expected inflation. The significant 
determinants of capital structure have been disagreed over 
decades of empirical studies. Specifically, what are the 
influential factors in determining how firms select the types of 
security to be issued are considered to be questionable.  
       Local studies (Kamere, 1997; Omondi, 1996; Odinga, 2003) 
constitute important steps towards more realistic tests of 
determinants of capital structure. However, these studies have 
not captured the concept of capital structure. Some studies have 
focused more on testing the pecking order hypothesis. Kiogora 
(2000) for instance using regression model finds a negative 
relationship between returns of firms quoted on the Nairobi 
Stock Exchange and their level of leverage; consistent with the 
pecking order prediction. Omondi (1996) using multiple 
regression model finds that firms with high return on investment 
use relatively high debt. Gachoki (2005) finds that firms listed on 
the NSE follow the pecking order theory of capital structure.  
       A more recent study carried out by Ngugi (2008) 
investigated capital financing behaviour of firms listed on the 
Nairobi Stock Exchange. The results show that a pecking order 
model with an adjustment process cannot be rejected. 
Specifically, the study finds that the main determinants of capital 
financing behaviour consist of information asymmetries, non-
debt tax shields and local capital market infrastructure. More 
studies needed to be done locally to test whether firms in Kenya 
have an optimal debt ratio, has been the common 
recommendation by all the researchers that have done this field 
locally. Local studies have somewhat ignored testing of the 
influence of determinants of capital structure in the insurance 
industry. It is this gap that the study sought to fill. 
 
Insurance industry in Kenya 

       The insurance industry in Kenya has for almost three 
decades seen a number of changes being Introduced and adopted. 
It is however, worrying to note that eight insurance firms have 
either Collapsed or have been placed under statutory 
management; representing an average of one insurance company 
after every four years. These include: - Kenya National 
Assurance Company, United Insurance Company, Lake Star 
Assurance Company, Standard Assurance, Access Insurance 
Company, Stallion Insurance, Invesco Assurance and Blue 
Shield Insurance Company. In response to this trend, the 
government of Kenya responded by establishing the Insurance 
Regulatory Authority (IRA) which is the prudential regulator of 
the insurance industry in Kenya. IRA became autonomous on 1st 
May, 2007 through an Act of Parliament. IRA is also responsible 
for supervising and developing the insurance industry in 
collaboration with other stakeholders such as agents and brokers. 
       Kenya’s insurance industry leads within the East Africa 
Community and is a key player in the COMESA region (report 
by IRA 2012). The industry employs over 10,000 people. 
According to Ndung’u (2012), the Kenyan insurance market 
wrote Kenya Shillings 100 billion of Gross Direct Premiums in 
the year 2011. It has grown at an average rate of 16% p.a. over 
the last 5 years. Kenya currently has 45 licensed insurance 
companies. It is believed that the industry can grow 
tremendously if the government brings in assets into the industry 
instead of only playing the role of regulation. 
 
Statement of the problem 
       In order to manage risks, insurance firms must have effective 
ways of determining the appropriate amount of capital that is 
necessary to absorb unexpected losses arising from insurance 
claims and other operational risk exposures (Tornyeva 2013). 
The capital structure decision is very important for insurance 
companies, this is because of the need to maximize returns to 
shareholders and other stakeholders and Also, the impact it 
would have on the Organization’s cost of capital and its ability to 
deal with its competitive environment (Keown et al. 2005), 
pointed out. 
       Although several studies have been done on the determinants 
of capital structure of the companies listed on the Nairobi 
Securities Exchange, important questions remain about what 
determines the choice of capital structure for firms in different 
sectors. Kinyua (2005) established that profitability, company 
size, asset structure, management attitude towards risk and 
lenders’ attitude towards the company are key determinants of 
capital structure for small and medium enterprises in Kenya. 
Kuria, (2010) conducted a study on the determinants of capital 
structure of firms listed in the NSE and established that 
profitability and asset structure are the only determinants of 
capital structure. Turere (2012) examined determinants of capital 
structure in energy and petroleum sector and concluded that 
company size, age of company, growth rate and ownership 
structure are the key determinants of capital structure. 
       While studies that have been done locally (Kinyua, 2005; 
Kuria, 2010; Turere, 2012) constitute important steps towards 
more realistic tests of determinants of capital structure, they still 
remain silent on concept of target leverage (capital structure). 
Little is also known about the influence a firm’s debt policy may 
have as a moderating variable on the relationship between 
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profitability, firm‘s size, firm’s growth and firm’s risk and 
capital structure, especially for the insurance industry in Kenya. 
This study seeks to explore how the capital structure is set and 
the influence of firm debt policy as a moderating factor may have 
on the capital structure of the insurance industry in Kenya. 
 
General Objective 
       To measure the influence of firm specific determinants on 
capital structure of the insurance industry in Kenya. 
 
Specific objectives 

1. To assess the influence of firm size on capital structure 
of the insurance industry in Kenya. 

2. To examine the influence of firm risk on capital 
structure of the insurance industry in Kenya. 

3. To determine the influence of management decision on 
capital structure of the insurance industry in Kenya 

 
Hypothesis 
       H0: There is no significant relationship between size and 
capital structure of insurance firms in Kenya. 
       H0: There is no significant relationship between risk and 
capital structure of insurance firms in Kenya. . 
       H0: There is no significant moderating effect of management 
control on capital structure of insurance firms in Kenya. 
 
Scope  
       The scope of this study was limited to the relationship 
between capital structure and firm specific determinants ( 
profitability, growth, size, asset tangibility and risk ) of the 
insurance industry in Kenya, these determinants are highlighted 
by various theories and empirical studies reviewed in chapter 
two. The period of study was limited to between 2003 and 2012 
this period was identified in order to capture most recent data on 
the insurance firms. This research studied all insurance firms in 
Kenya including the six quoted insurance firms; the study 
however did not cover the ten insurance firms that collapsed as 
their data was not available for the ten year period.  
 
Justification for the study 
       The findings of this study will be beneficial to the following 
constituencies, future researchers, the regulator (IRA), the 
investors through the Nairobi securities exchange (NSE) 
mechanism and the insurance firms. The findings generated by 
this research will form the basis for further research by interested 
scholars, by providing background information and leads to areas 
that need further research. The findings of this research will be 
important to the regulator to help understand the motives behind 
various financing decisions made by insurance firms, and the 
potential consequences of those decisions to the vulnerable 
groups like the clients (policyholders) and the investors. This will 
enable the regulator to design policies and rules that will help 
protect the interests of these vulnerable groups. The research 
findings will provide useful information to NSE that will be 
beneficial to the investors when making their critical investment 
decisions. The research findings will also be of benefit to the 
listed firms as it will provide knowledge on the competitive 
environment. And provide knowledge that will help the firms’ 

fine tune their financial decisions to enhance their position in the 
market. 
 
Limitations of the Study 

1. One of the major limitations encountered in the study 
was some companies had not filed all their 10years 
financial returns with the regulator as required and 
therefore data for some years was missing for those 
companies. 

2. The study use the secondary data from insurance 
regulatory authority, this data may contain some errors 
which might eventually affect the results and the 
methodology  

3. 10 companies were not included in the study because 
they either started later than 2003 or collapsed before 
2012 and therefore information about them was not 
complete and could not be included for the study.  

 

II. LITERATURE REVIEW 
Introduction 
       This chapter presents the existing relevant literature on 
tripartite consultation. Specifically, it covers theoretical review, 
conceptual framework, empirical review, critical review and 
research gaps. Finally, the summary of the chapter is presented. 
Theoretical Review 
       A theory is a “set of interrelated concepts, definitions, and 
propositions that present a systematic view of events or situations 
by specifying relations among variables, in order to explain and 
predict the events or situations” (Van Ryn& Heaney, 1992). 
Theoretical literature is concerned primarily with theories or 
hypotheses rather than practical application.  
Modigliani and Miller Propositions  
       Modigliani and Miller (1958) argued that capital structure is 
irrelevant to the value of a firm under perfect capital market 
conditions with no corporate tax and no bankruptcy cost. This 
implies that the firm’s debt to equity ratio does not influence its 
cost of capital. A firm’s value is only determined by its real asset, 
and it cannot be changed by pure capital structure management. 
Consequently, it means that there is no capital structure. 
       However, there is a fundamental difference between debt 
financing and equity financing in the real world with corporate 
taxes. Dividends paid to shareholders come from the after tax 
profit. By contrast, interest paid to bondholders comes out of the 
before-tax profits. Thus, Miller and Modigliani (1963) argued 
that in the presence of corporate taxes, a value-maximizing 
company can obtain an capital structure. In other words, if the 
market is not perfect, as result of, say, the existence of taxes, or 
of underdeveloped financial markets, or of inefficient case, firms 
must consider the costs entailed by these imperfections. A proper 
decision on capital structure can be helpful to minimize these 
costs.  
Static Trade-off Theory 
       Under the M&M theory, capital structure is irrelevant to 
firm’s value. Corporate income taxes, viewed in isolation, give 
firms a strong incentive to use leverage. There are two forms of 
bankruptcy costs: direct and indirect (Megginson et al, 2007). 
Direct costs of bankruptcy are out-of-pocket cash expenses 
directly related to bankruptcy filing and administration. 
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Document printing and filing expenses, as well as professional 
fees paid to lawyers, accountants, investment bankers, and court 
personnel are all direct bankruptcy costs. Indirect costs of 
bankruptcy are expenses that result from bankruptcy but are not 
cash expenses sent on the process itself. These costs include the 
diversion of management’s time, lost sales during and after 
bankruptcy, constrained capital investment and R&D spending, 
and the loss of key employees. 
       Although indirect bankruptcy costs are difficult to measure, 
researchers have shown that they are significant. Many empirical 
studies indicates that relative to the pre-bankruptcy market value 
of large firms, direct costs are too small, comparing indirect 
costs, to provide an effective threat to the use of debt Warner 
(1977). He cautions that the costs are not small enough to be 
neglected completely in discussion of capital structure policy. 
Warner’s work was criticized by Altman (1984) in the aspect that 
his results are based on a narrowly defined bankruptcy cost 
definition (lack of indirect bankruptcy costs) and the small 
sample size could not provide a whole picture. Clearly, the cost 
of financial distress and bankruptcy significantly influence 
capital structure decision in complex ways. Myer (1984) asserts 
that a firm’s optimal debt ratio is usually viewed as determined 
by a trade-off of the costs and benefits of borrowing, holding the 
firm’s assets and investment plans constant.  
       Optimum is reached when managers find the mix of debt and 
equity that maximize firm value. There are a number of 
researches based on the existence of an capital structure. Graham 
and Harvey (2001) surveyed 392 CFOs about the cost of capital, 
capital budgeting and capital structure. Target debt ratio varies 
from country to country, industry to industry, and firm to firm. 
As far as firm specific factors are concerned, the nature of the 
asset base, the stability of the cash flow, and the quality of 
management, will all be relevant. Static trade-off theory suggests 
that companies with safe, tangible assets and plenty of taxable 
income to shield ought to have high target ratios. Unprofitable 
companies with risky, intangible assets ought to rely primarily on 
equity financing (Brealy et al, 2006). Static Trade-off theory 
suggests that a firm that is profitable is likely to have more debt 
as it would want to shield its income from taxes. This means that 
a firm that in its profitable period will use more debt-financing. 
Static Trade-off also predicts that a firm with growth 
opportunities will use less debt-financing because it is more 
likely to lose value in financial distress. (Niu, 2008) 
Pecking Order Theory 
       The pecking order theory suggests that firms have a 
particular preference order for capital used to finance their 
businesses (Myers, 1984). Owing to the preference of 
information asymmetries between the firm and potential 
financiers, the relative costs of finance vary between the 
financing choices. Where the funds provider is the firm’s 
retained earnings, meaning more information than new equity 
holders, the new equity holders will expect a higher rate of return 
on capital invested resulting in the new equity finance being 
more costly to the firm than using existing internal funds. Thus, 
the firm will prefer retained earnings financing to debt, short-
term debt over long-term debt and debt over equity (Amidu, 
2007). According to Myers & Majluf (1984), the capital structure 
of a firm can help mitigate inefficiencies in a firm’s investment 
program that are caused by information asymmetries. 

       They proved that managers use private Information to issue 
risky securities when they are overpriced and because market 
participants lack relevant information, it would lead to mispriced 
equity. According to Myers (1984), the capital structure of a firm 
reflects the accumulation of past financial requirement. The 
pecking order explains why most high profit making firms go in 
for less external funds because they have large retained earnings 
compared to less profitable firms who depend more on external 
funds because they have less retained earnings. These firms 
however, prefer debt to equity because of lower floatation and 
information cost. Therefore, there is no well-defined optimal 
leverage, because there are two kinds of equity, internal and 
external, one at the top of the pecking order and one at the 
bottom (Bauer, 2004). Kiogora (2000) undertook a research to 
establish the nature of capital structures employed by listed firms 
in NSE. She established that listed firms follow pecking order 
arguments in setting their capital structures 
 
Agency cost theory  
       The use of debt in capital structure of the firm also leads to 
agency cost. Agency cost arises as a result of the relationships 
between shareholders and managers and those between debt 
holders and shareholders (Jensen & Meckling, 1976). According 
to Harris & Raviv (1990), the conflict between shareholders and 
managers arises because shareholders hold the entire residual 
claim and consequently managers do not capture the entire gain 
from the profit enhancing activities but they do bear the entire 
cost of these activities. Separation of ownership and control may 
result in managers exerting insufficient work, indulging in 
perquisites, choosing inputs and outputs that suit their own 
preferences (Abor & Biekpe, 2005). The conflict between debt-
holders and shareholders is caused by moral hazard (Abor & 
Biekpe, 2005).The conflict arise because equity-holders have an 
incentive to invest sub optimally in very risky projects (Jensen & 
Meckling, 1976).This is because equity-holders stand the greater 
chance of benefiting massively if the investment yield good 
result. However, in the unlikely event of the investment failing, 
debt-holders bear the majority of the consequences (Brander & 
Lewis, 1986). Jensen & Meckling(1976), defined agency costs as 
the sum of the monitoring expenditures by the principal, bonding 
costs by the agent and a residual loss. 
 
Firm size 
       According to tradeoff theory, first, large firms’ don’t 
consider the direct bankruptcy costs as an active variable in 
deciding the level of leverage as these costs are fixed by 
constitution and constitute a smaller proportion of the total 
firm‟s value. And also, larger firms being more diversified have 
lesser chances of bankruptcy (Titman and Wessels 1988). 
Following this, one may expect a positive relationship between 
size and leverage of a firm. The trade-off theory predicts an 
inverse relationship between size and the probability of 
bankruptcy. Hence, there is a positive relationship between size 
and leverage. Second, contrary to first view, Rajan and Zingales 
(1995) argued that there was less asymmetrical information about 
the larger firms. This reduced the chances of undervaluation of 
the new equity issue and thus encouraged the large firms to use 
equity financing. This means that there is negative relationship 
between size and leverage of a firm. Following Rajan and 
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Zingales (1995), we expect a negative relationship between size 
and leverage of the firm. Therefore, the pecking order theory of 
the capital structure predicts a negative relationship between 
leverage and size, as larger firms exhibiting increasing 
preference for equity relative to debt. Meanwhile, previous 
research also has different results. Titman and Wessels (1988) 
and Drobetz and Fix (2003) measure of size was the natural 
logarithm of net sales. However, they stated that net sales was a 
better proxy for size, because many firms attempted to keep their 
reported size of asset as small as possible, e.g., by using lease 
contracts.  
       Size can be regarded as a proxy for information asymmetry 
between firm insiders and the capital markets. Large firms are 
more closely observed by analysts and should therefore be more 
capable of issuing informationally more sensitive equity, and 
have lower debt.  Akhtar and Oliver (2006) found that more 
profitable firms had significantly less leverage regardless of 
whether they were MNCs or DCs. This supports the pecking-
order theory of capital structure for both MNCs and DCs. Rajan 
and Zingales (1995) and Wald (1999) found that larger firms in 
Germany tended to have less debt. Meanwhile, many studies 
suggest there is a positive relation between leverage and size. 
Drobetz and Fix (2003) said that size was positively related to 
leverage, indicating that size was a proxy for a low probability of 
default. Empirical studies, such as Marsh (1982), Rajan and 
Zingales (1995), Wald (1999), and Booth et al. (2001), generally 
found that leverage was positively correlated with company size. 
Huang and Song found that size was positively related with total 
liability.  
       Marsh (1982) found that large firms more often chose long-
term debt while small firms chose short-term debt. Large firms 
may be able to take advantage of economies of scale in issuing 
long-term debt, and may even have bargaining power over 
creditors. So the cost of issuing debt and equity is negatively 
related to firm size. However, size may also be a proxy for the 
information that outside investors have. Fama and Jensen (1983) 
argued that larger firms tended to provide more information to 
lenders than smaller ones. Rajan and Zingales (1995) argued that 
larger firms tended to disclose more information to outside 
investors than smaller ones. Overall, larger firms with less 
asymmetric information problems should tend to have more 
equity than debt and thus have lower leverage. However, larger 
firms are often more diversified and have more stable cash flow; 
the probability of bankruptcy for large firms is smaller compared 
with smaller ones, ceteris paribus. Both arguments suggest size 
should be positively related with leverage. According to Whited 
(1992) small firms could not access long-term debt markets since 
their growth opportunities exceeded their collateralizable assets. 
Titman and Wessels (1988) argued that larger firms had easier 
access to capital markets.  
       The effect of size on debt ratios is ambiguous from the 
theoretical point of view; some authors encountered a positive 
relation between size and leverage; some others reported 
negative relation and others also found statistically insignificant 
relationship between them. Mary et al. (2011) recent work on the 
actively listed Egyptian corporations, the findings of the 
estimated model and the various other tests confirm the existence 
of a significant positive relation between the firm size and the 
debt-equity ratio. This finding conforms to those of the other 

empirical studies conducted in countries all over the world. 
These results also confirm the notion that large firms are 
employed more debt because these are less risky and diversified 
in nature (static trade- off theory). In addition, larger firms are 
preferred to issue more debt because it reduces direct bankruptcy 
costs due to market confidence. Moreover, smaller firms prefer 
to acquire lower debt because these ufirms might face the risk of 
liquidation at the time of financial distress. Contrary to the 
above, Faris (2010) found a negative relationship between 
leverage and firm size. To measure size, sales is considered a 
sound measure (muema, 2013). So the natural logarithm of sales 
is taken to measure the size as used in some previous studies. 
(Myers & Majluf, 1984), Turere (2012) and muema (2013) used 
the same measure. Size of the firm will be measured by taking 
the natural logarithm of the sales as this measure ‘smoothens’ the 
variation in the figure over the periods of time. 
 
Firm risk.  
       According to pecking order theory and tradeoff theory, 
earning volatility is considered to be either the inherent business 
risk in the operations of a firm or a result of inefficient 
management practices. In either case earning volatility is proxy 
for the probability of financial distress and the firm will have to 
pay risk premium to outside fund providers. To reduce the cost of 
capital, a firm will first use internally generated funds and then 
outsider funds. This suggests that earning volatility is negatively 
related with leverage. This is the combined prediction of trade-
off theory and pecking order theory. According to pecking order 
theory and tradeoff theory, income variability is a measure of 
business risk. Since higher variability in earnings indicates that 
the probability of bankruptcy increases, we can expect that firms 
with higher income variability have lower leverage. Therefore, 
the trade-off model allows the same prediction, but the reasoning 
is slightly different. More volatile cash flows increase the 
probability of default, implying a negative relationship between 
leverage and volatility of cash flows. As expected, the 
relationship between leverage and volatility is negative. This 
supports both the trade-off theory (more volatile cash flows 
increase the probability of default) and the pecking order theory 
(issuing equity is more costly for firms with volatile cash flows). 
Cools (1993) said that agency theory suggested positive 
relationship between earning volatility and leverage. He said that 
the problem of underinvestment decreased when the volatility of 
firm returns increased. Booth et al. , (2001), Bradley et. al., 
(1984), Chaplinsky and Niehaus, (1993), Wald, (1999), and 
Titman and Wessels (1988), all these studies found that business 
risk was negatively correlated with leverage. 
       Huang and Song (2002) found that the positive relation 
between total liabilities ratio and volatility was consistent with 
Hsia‟s (1981) view that firms with higher leverage level tended 
to make riskier investment. Despite the broad consensus that firm 
risk is an important inverse determinant of corporate debt policy, 
empirical investigation has led to contradictory results. For 
instance, unusually, Rafiq et al. (2008) found positive 
relationship between leverage and risk. Likewise, an empirical 
study by Mary et al. (2011) on the determinants of capital 
structure in listed Egyptian Corporations also indicates a positive 
relation between business risk and leverage, which contradicts 
the theoretical background and the findings observed in most 
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developed and developing countries. However; most theories and 
empirical findings (Titman & Wessels 1988) indicate an inverse 
relationship between risk and debt ratio. Kinyua (2005) studied 
the determinants of capital structure of small and medium-sized 
enterprises in Kenya. He established that, management attitude 
towards risk and lenders’ attitude towards the company are key 
determinants of capital structure for enterprises in Kenya. Kinyua 
(2005) used operating income volatility as the proxy to measure 
risk; the same proxy will be used for the purpose of this study. 
 
Management control.  
       Recent capital structure theories, Grossman and Hart (1982) 
Jensen (1986) Stulz(1990) and Hart and Moore(1982) have 
emphasized the role played by debt in reducing agency conflicts 
between managers and shareholders. Debt increases efficiency 
because it prevents managers from financing unprofitable 
projects. At the same time debt may also block some profitable 
investment opportunities. The capital structure then represents 
the ex-ante efficient tradeoff between these costs and benefits 
       These theories, though, leave unresolved the issue of who 
will choose such an capital structure. They emphasize the role of 
debt in reducing agency problems between Managers and 
shareholders, but they ignore that the choice of debt itself is 
subject to an agency problem. Short of claiming that the capital 
structure is designed once and for all by the initial founders, 
these theories have to rely on self-interested managers to 
implement the optimal financing decisions. This fact raises two 
questions. First, how can we expect a manager to voluntarily 
increase the firm’s leverage to decrease her own discretion? 
Second, even admitting that managers might be forced to use 
debt, why should we expect their choices to coincide with the ex-
ante optimal ones? 
       The first question has been addressed by Harris and Raviv 
(1988), Stulz (1988), and especially Zwiebel (1992). All these 
papers show how a takeover threat forces a manager to increase 
leverage. In particular, Zwiebel (1992) shows this might happen 
even if the .takeover pressure is permanent. However, none of 
these studies analyse the possible divergence between a 
manager’s choice under a takeover threat and the ex-ante capital 
structure. Hart and Moore (1995) argued that Management 
chooses financial structure to maximize its own welfare. The 
purpose of this paper is to how the management can influence the 
capital structure of a firm 
       The researcher’s characterization of the managers’ point of 
view is similar to Zwiebel (1992) in that a manager maximizes 
her job tenure, which is threatened by two possible events; 
bankruptcy and takeovers. The occurrence of both these events is 
affected by the capital structure in place. In the researcher’s 
view, though, the manager realizes that the use of debt may 
crowd out the effectiveness of takeovers and uses this crowding 
out effect in a way that maximizes his/her own entrenchment. 
This creates a distortion in the manager’s capital structure choice. 
       We show that, in general, the shareholders and the 
manager’s capital structure choices Differ. Depending on a 
company’s relative performance and on the pressure from the 
corporate control market, the manager may under-lever or over-
lever her company with respect to the ex-ante optimal 
shareholders’ choice. More importantly, the two choices differ 
not only in their levels, but also in their sensitivities to the cost of 

financial distress and taxes. For instance, while the efficiency 
approach has standard predictions on the effects of taxes, the 
entrenchment approach predicts an asymmetric and variable 
sensitivity of capital structure choice to tax incentives. In 
summary, in a world where managers control capital structure 
decisions, Hart and Moore’s (1995) argument does not 
necessarily hold. 
       Our questioning of this conjecture highlights the importance 
of examining the capital structure decisions from a manager’s 
perspective. This perspective was strongly advocated by 
Donaldson (1969) more than twenty five years ago, but its full 
implications have never been worked out. It has generally been 
identified with the simple idea that managers under lever their 
companies for fear of the personal costs of bankruptcy. This risk 
aversion explanation, however, is far from satisfactory. It cannot 
explain why risk averse managers are reluctant to issue equity 
and why the same risk averse managers who generally under-
lever their companies chose to undertake major leverage 
recapitalizations in the 1980s. 
 

III. METHODOLOGY 
The research model 
       For testing the influence of firm specific factors on capital 
structure of insurance firms the researcher adopted a modified 
model to test the moderating effect of management control, in 
which case the researcher introduced the moderation variable 
(the product of management control and each of the four firm 
specific factors separately) to be able to capture the moderating 
effect of management control on the relationship between the 
independent and dependent variable and also the effect of the 
independent variable on the dependent variable without the 
moderator be noted.  The researcher adopted and modified the 
panel regression model from Kalkani et al, (1998) which was 
also used by Abor & Biekpe, (2005). The researcher used 
equation (I) to test the influence of size on capital structure of 
insurance firms in Kenya with and without the moderator. The 
significance of the beta for interaction means that management 
control is significantly moderating the relationship between size 
and capital structure of insurance firms in Kenya. 
DRit= β0 + β1 SIZEit + β2MCit + β3INTERACTIONit  
+eit………………(iii) 
DR – capital structure 
βο -  is the constant 
SIZE – firm size 
MC – management control 
INTERACTION – ( MC* Size) 
 
       The researcher used equation (II) to test the influence of firm 
risk on capital structure of insurance firms in Kenya with and 
without the moderator. The significance of the beta for 
interaction means that management control is significantly 
moderating the relationship between firm size and capital 
structure of insurance firms in Kenya. 
DRit= β0 + β1 RISKit + β2MCit + β3INTERACTIONit  
+eit………………(iv) 
DR – capital structure 
βο – is the constant 
RISK – firm risk 
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MC – management control 
INTERACTION – ( MC* RISK) 
 
       The researcher used equation (III) to test the moderating 
influence of management control on the relationship between 
independent variables (profitability, growth, size and firm risk) 
and capital structure of insurance firms in Kenya. The 
significance of the beta for interaction means that management 
control is significantly moderating the relationship between the 
four firm specific factors and capital structure of insurance firms 
in Kenya. The researcher introduced a dummy variable in the 
equation to capture the influence of the moderator (management 
control) in the relationship 
 
DRit= β0 + β1PROFTit  +  β2PROFT*MCit+ β3GROWit + 
β4GROW*MCit+ β5 SIZEit + β6 SIZE*MCit + β7 RISKit + β8 
RISK*MCit  +MC+ eit…………….(V) 
Where: 

MC= 1 with moderation and  
MC=0 without moderation 
The assumptions of the multiple regressions are: 
1) Linearity 
2)  Independence of error terms 
3) Normality of error distributions 
4) Homoscedasticity  
 

IV. RESEARCH FINDINGS AND DISCUSSION 
       This chapter covers research findings and discussion of 
results of the study. It begins with regressions analysis then 
interpretations and discussions of the results are also presented. 
The main objective of the study was to test the influence of firm 
specific factors on capital structure decision among insurance 
companies in Kenya.  
 

 
Table 4.22: Generalized Least Square Equation Results on firm size 

Dependent Variable: CAPITAL STRUCTURE 
With moderation Model 1 Coefficient Std. Error  t – statistic Prob. 
Variable     
Constant   -0.092735 0.062310  -1.488271 0.1376 
Firm size   0.013322 0.006265  2.126460 0.0342 
Management control   0.086252 0.044678  1.930536 0.0544 
Interaction   -0.008213 0.004167  -1.970963 0.0496 
 
Without moderation Model 2 coefficient std. Error t- statistic prob. 
Variable 
Firm size   -0.001060 0.000989 -1.071969            0.2845 
Constant    0.051353 0.010795 4.757061            0.0000 
Statistics    model 1  model 2 change statistics 
R – Squared    0.356804  0.319191 0.037613 
Adjusted R- squared   `0.253893  0.236117 0.017776 
S.E. of regression  0.088600  0.089650 -0.00105 
Sum squared residual  2.551257  2.700449 -0.149192 
Log likelihood   408.3214  397.5802 10.7412 
F – Statistic   3.467101  3.842214 -0.375113 
Prob. (F – statistic)  0.000000  0.000000   0 
Mean dependent variable 0.040890  0.040890   0 
S .D. dependent variable 0.102573  0.102573        0 
Akaike info criter                  -1.880008                   -1.881377           0.001369 
Schwar criterion                    -1.328290  -1.444166         0.115876 
Hannan Quinn criterion         -1.661039            -1.707855  0.046816 
Durbin – Watson statistic 1.733131  1.718306          0.014825 
 
H02; There is no significant relationship between firm size 
and capital structure of insurance firms in Kenya 
      The results panel data regression model 2 (with moderation) 
for size on leverage is significant.  Size has a positive 
relationship with leverage as shown by the positive beta 
coefficient (0.013322) and a significant regression coefficient on 
leverage: with 0.0342 level of significance which is less than 
0.05 and 2.126460 t-value. This suggests that large size firms are 
more likely to use leverage for financing their investments than 
small firms. Large size firms in the insurance sector of Kenya are 
more likely to use leverage for financing their investments than 

small firms. On model 2 (without moderation) firm size has a 
negative insignificant regression coefficient (-0.001060) on 
leverage, with 0.2845 level of significance and -1.071969 t-
values. This suggests that large size firms are less likely to use 
leverage for financing their investments than firms with small 
firms. The results indicate that the management exerts a 
significant moderating influence on the relationship between firm 
size and leverage this is indicated by the level of significance of 
the coefficient of interaction between management control and 
firm size (0.0496) which is less than 0.05. It also transforms the 
negative insignificant relationship to a positive and significant 
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relationship; this moderated relationship tends to favour the 
position taken by the proponents of trade-off theory. 
      Rajan and Zingales (1995) argued that there was less 
asymmetrical information about the larger firms. This reduced 
the chances of undervaluation of the new equity issue and thus 
encouraged the large firms to use equity financing. Static trade-
off theory is generally interpreted as predicting that large firms 
will have more debt since larger firms are more diversified and 
have lower default risk. Larger firms are also typically more 
mature firms. These firms have a reputation in debt markets and 
consequently face lower agency costs of debt. Hence, the trade-
off theory predicts that leverage and firm size should be 
positively related. The pecking order theory is usually interpreted 
as predicting an inverse relation between leverage and firm size. 
The argument is that large firms have been around longer and are 
better known. Thus, large firms face lower adverse selection and 
can more easily issue equity compared to small firms where 
adverse selection problems are severe. Large firms also have 

more assets and thus the adverse selection may be more 
important if it impinges on a larger base.  
      There are several theoretical reasons why firm size is related 
to the capital structure. Smaller firms may find it relatively more 
costly to resolve informational asymmetries with lenders and 
financiers, which discourages the use of outside financing 
(Chung, 1993; Grinblatt and Titman, 1998) and should increase 
the preference of smaller firms for equity relative to debt (Rajan 
and Zingales, 1995). However, this problem may be mitigated 
with the use of short term debt (Titman and Wessels, 1988). 
Relative bankruptcy costs and probability of bankruptcy (larger 
firms are more diversified and fail less often) are an inverse 
function of firm size (Warner, 1977; Ang et al. , 1982; Pettit and 
Singer, 1985; Titman and Wessels, 1988). A further reason for 
smaller firms to have lower leverage ratios is that smaller firms 
are more likely to be liquidated when they are in financial 
distress (Ozkan, 1996).  
 

 
Table 4.27: Generalized Least Square Equation Results on firm risk 

Dependent Variable: CAPITAL STRUCTURE 
With moderation Model 1 Coefficient  Std. Error t – statistic Prob. 
Variable     
Constant   0.031926  0.011060 2.886626 0.0042 
Firm risk   1.08E - 05  8.25E – 06 1.310795 0.1909 
Management control   0.039040  0.026627 1.466173 0.1436 
Interaction   -5.69E - 05  2.80E - 05 -2.034939 0.0427 
 
Without moderation   coefficient std. Error t- statistic prob. 
Variable 
Firm risk   -1.74E - 06 5.68E- 06 -0.30049            0.07590 
Constant    0.042279 0.005713 7.401088            0.0000 
Statistics    model 1  model 2            change statistics 
R – Squared    0.352664  0.317321                      0.035343 
Adjusted R- squared   0.247124  0.232504                      0.01462 
S.E. of regression  0.089641  0.090508                    -0.000867 
Sum squared residual  2.563309  2.703259                    -0.13995 
Log likelihood   397.9875  388.1000                     9.8875 
F – Statistic   3.342096  3.741220                   -0.399124 
Prob. (F – statistic)  0.000000  0.000000          0.00000 
Mean dependent variable 0.041279  0.041279          000 
S .D. dependent variable 0.103312  0.103312               0000 
Akaike info criterion  -1.854771  -1.860752          0.005981 
Schwar criterion  -1.296434  -1.418297          0.121863 
Hannan Quinn criterion -1.633041  -1.685041         0.052 
Durbin – Watson statistic 1.778047  1.729365                            0.048682 
 
 
      H01: There is no significant relationship between firm risk 
and capital structure of insurance firms in Kenya   
      The results of model 1 (with moderation) on risk and 
leverage are significant.  Risk has a positive as shown by the 
positive beta coefficient (0.0000108) and an insignificant 
regression coefficient on leverage: with 0.1909 level of 
significance which is more than 0.05 and 1.310795 t-value. This 
suggests that highly risky firms are more likely to use leverage 
for financing their investments than low risk firms. Highly risky 

firms in the insurance sector of Kenya are more likely to use 
leverage for financing their investments than low risk firms. On 
model 2 (without moderation) firm risk has a negative 
insignificant regression coefficient (-0.0000074) on leverage, 
with 0.07590 level of significance which higher than 0.05 and 
0.30049 t-value. This suggests that highly risky firms are less 
likely to use leverage for financing their investments than low 
risk firms. The results indicate that the management exerts a 
significant moderating influence on the relationship between firm 
risk and leverage this is indicated by the level of significance of 
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the coefficient of interaction between management control and 
firm risk (0.0496) which is less than 0.05. It also transforms the 
negative insignificant relationship between firm risk and capital 
structure to a positive relationship; this moderated relationship 
tends to go contrary to the position taken by the proponents of 
trade-off theory. This positive result goes contrary to the trade-
off theory that the more volatile cash flows the higher the 
probability of default. Our positive result supported the agency 
theory that the problem of underinvestment decreased when the 
volatility of the firms returns increased, hence, firms use more 
leverage.  
      Bradley et al., (1984); Kester, (1986); Titman and Wessels 
(1988) found that since higher variability in earnings indicates 

that the probability of bankruptcy increases, they expect that 
firms with higher income variability have lower leverage. Firms 
that have high operating risk can lower the volatility of the net 
profit by reducing the level of debt. A negative relation between 
operating risk and leverage is also expected from a pecking order 
theory perspective: firms with high volatility of results try to 
accumulate cash during good years, to avoid under-investment 
issues in the future. Drobetz and Fix (2003) found as expected, 
the leverage was negatively related to the volatility. They also 
showed that their finding supported both the trade-off theory 
(more volatile cash flows increase the probability of default) and 
the pecking order theory (issuing equity is more costly for firms 
with volatile cash flows).  

 
Table 4.32: Generalized Least Square Equation Results on management control 

 
Dependent variable: CAPITAL STRUCTURE  
Variable    constant               Size     Risk            M.C              Size*MC          Risk*MC 
With moderation  
Coeff. -            0.005903               0.00312      1.15E-05      0.167861        -0.011218          - 6.09E-05 
Std. Err            0.023284               0.002058.    15E-06         0.050826       .0043712              79E-05 
T – stat. -         0.253542              1.51861      1.413773       3.302640        -2.566222           -2.180165 
Prob.                  0.8000                 0.1298        0.1584           0.0011            0.0107                00300 
Without moderation 
Coeff.              0 .053794             -0.0011     -2.22E- 06 
Std. E.              0.012681              0. 0012         5.72E- 06 
T. st                4.242167              -1.0592           -0.3888 
Prob               0.0000 0                 0.2903            0.6977 
   
 Statistics 
Model                             R 2  A.R2     S.E of R F – statistic  MDV          S.D. V SumSq.V
 D.W.Resd       prob 
With Moderation      
Model                            50.359296         0.261189       0.089003        3.662264               0.041498      0.1035482.    534915              
1.861482        (0.000000) 
Without Moderation 
Model 5                         0.320938                  0.229004    0.090921       3.490944                  0.041498     0.103548       2.686678           
1.759693         (0.000000) 
    
Chg.Stat.                        0.038358                 0.032185     -0.001918      0.17132                         0000         000000      -0.151763             
0.10178       (0.000000) 
    
 
H03:There is no significant moderating influence of firm’s 
management control on capital structure of insurance firms 
in Kenya  
        The results of the full model indicate that there is a 
significant moderating effect of management control on capital 
structure of insurance firms in Kenya. Management control has a 
positive and a significant regression coefficient of 0.175001 on 
leverage, with 0.0006 level of significance which is far below 
0.05 and a relatively big t-value of 3.461074. It is also imperative 
to note that the interaction between firm size and the 
management control, interaction between firm risk and 
management control and the interaction between profitability and 
management control are all very significant. These results 
indicate that the firm management considers the three variables 

profitability, size and risk as the main firm level determinants of 
their capital structure decisions, it is also important to note that 
these variables are all insignificant without moderation. The 
positive beta coefficients for profitability and size happen to 
support the position taken by proponents of trade-off theory. The 
positive beta coefficient for firm risk is also in agreement with 
the trade-off theory which takes the position that risky firms have 
a higher chance of bankruptcy and therefore are not likely to be 
attractive to the creditors.   
        Recent capital structure theories, Grossman and Hart (1982) 
Jensen (1986) Stulz(1990) and Hart and Moore(1982) have 
emphasized the role played by debt in reducing agency conflicts 
between managers and shareholders. Debt increases efficiency 
because it prevents managers from financing unprofitable 
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projects. At the same time debt may also block some profitable 
investment opportunities. The capital structure then represents 
the ex-ante efficient tradeoff between these costs and benefits 
        These theories, though, leave unresolved the issue of who 
will choose the capital structure. They emphasize the role of debt 
in reducing agency problems between Managers and 
shareholders, but they ignore that the choice of debt itself is 
subject to an agency problem. Short of claiming that the capital 
structure is designed once and for all by the initial founders, 
these theories have to rely on self-interested managers to 
implement the optimal financing decisions. This fact raises two 
questions. First, how can we expect a manager to voluntarily 
increase the firm’s leverage to decrease her own discretion? 
Second, even admitting that managers might be forced to use 
debt, why should we expect their choices to coincide with the ex-
ante optimal ones? 
        The first question has been addressed by Harris and Raviv 
(1988), Stulz (1988), and especially Zwiebel (1992). All these 
papers show how a takeover threat forces a manager to increase 
leverage. In particular, Zwiebel (1992) shows this might happen 
even if the .takeover pressure is permanent. However, none of 
these studies analyse the possible divergence between a 
manager’s choice under a takeover threat and the ex-ante capital 
structure. Hart and Moore (1995) argued that Management 
chooses financial structure to maximize its own welfare. The 
purpose of this paper is to how the management can influence the 
capital structure of a firm 
 

V. CONCLUSION AND RECOMMENDATIONS 
Conclusion  
        Result showed that large insurance firms are more likely to 
use leverage to finance their activities in Kenya compared to 
small firms. Small firms often suffer the problems associated 
with asymmetric information, such as adverse selection, and they 
have to face higher bankruptcy costs, greater agency costs and 
bigger costs to resolve the higher informational asymmetries. 
However in Kenya’s insurance industry, this problem of 
information is being addressed by the regulator and such 
organizations like the capital market authority by enforcing 
certain disclosure requirements on the firms to ensure certain 
critical information is available to the investors. As Rajan and 
Zingales (1995) argued that there was less asymmetrical 
information about the larger firms.  The fact that size is leverage 
was consistent with trade-off theory. It implies that larger firms 
would take the tax shield benefit.  
        The results of panel regression model 5 indicate very 
significant moderating effect of management control on capital 
structure decisions. The results appear consistent with the Kenya 
situation although the financial sector is heavily regulated here in 
Kenya just like elsewhere in the world; the managers still make 
important part of these decisions in Kenya. The Kenyan 
insurance managers consider three of the firm level factors 
critical in their capital structure decisions these factors are 
profitability, firm size and firm risk. Although several scholars 
have identified the four factors that have been studied as 
important factors, the results have clear indicated that only three 
of those four are important determinants of firms’ capital 

structure decision, these factors are only important when 
moderated by the management control.  
 
5.4. Recommendations 
        In light of the major findings observed from the results, the 
following recommendations were made. Result showed that large 
insurance firms are more likely to use leverage to finance their 
activities in Kenya compared to small firms. Small firms often 
suffer the problems associated with asymmetric information, 
such as adverse selection, and they have to face higher 
bankruptcy costs, greater agency costs and bigger costs to resolve 
the higher informational asymmetries. To solve this problem of 
information asymmetry this research encourages the Kenya 
association of insurers and the regulator to enforce disclosure 
requirements among the firms in order encourage investors to 
invest their capital in the small firms. This research also notes 
that large insurance firms may be enjoying undue advantage in 
the money and capital markets because of their perceived low 
risk and therefore encourages the capital market authority to even 
out the environment of competition in order to encourage the 
small firms.  
        The results of the research indicate that risky firms will 
result to more borrowing. This may cause serious problems to the 
firm and the investors because of possibility of bankruptcy. On 
this the research recommends that proper due diligence should be 
conducted particularly by the investors to ensure that they do not 
endanger their wealth. The capital market authority should also 
ensure financial soundness of the firm is determined before the 
firm can access finance. 
        The results of panel regression model 5 indicate very 
significant moderating effect of management control on capital 
structure decisions. The results appear consistent with the Kenya 
situation, although the financial sector is heavily regulated here 
in Kenya just like elsewhere in the world; the managers still 
make important part of these decisions in Kenya. In the light this 
findings and the knowledge generated, this research encourages 
the investors to be extra vigilant to ensure that the managers 
manage the resources of the company prudently. The regulator 
and the security exchange authority should ensure that the 
management of these insurance companies does not put the 
wealth of the investors at risk with their activities. The regulator 
should hold the management of these companies to account for 
any acts of omission or commission that may jeopardize the 
company. 
 
Suggestions for Further Research  
        Based on the findings and limitations of the research, the 
following recommendations can be made for further research:  
        1. This study examined only four firm specific factors of 
optimal capital structure of insurance industry in Kenya the four 
factors have a combined explanatory power of optimal capital 
structure of firms of about 39% which leaves a gap of 61% 
unaccounted for. Thus, future researcher may address these 
deficiencies by including the other firm specific variables like 
asset tangibility and liquidity and also external variables like 
inflation, GDP, interest rates, taxation, regulation, competition 
and ownership structure, in order to demonstrate the impact of 
both internal and external variables on the choice of capital 
structure. 
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        2. There exist other limitations to this paper as well that 
should be addressed by future researchers. In particular, the data 
is based on book values and not market figures, which may be a 
major drawback in some cases, for instance when estimating the 
effect of expected growth opportunities on leverage, since stock 
markets usually capitalize the present value of growth 
opportunities. 
        3. The research also did not collect data on the 10 insurance 
firms that did not have continuas data for the 10years from 2003 
to 2012. These firms that were left out constitute about 20% of 
the number of firms in the insurance industry which the 
researcher fill is a significant number whose inclusion could have 
altered the results this research. 
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 Abstract- Gas turbines are used extensively for aircraft 
propulsion, land-based power generation, and industrial 
applications. The stress and displacement analysis of the rotor 
blade of any turbo machine in the field of design played a very 
important roll. Rotor blade is the very critical component in the 
field of turbo machines. The major cause of break down is due to 
different loadings such as fluid or gas forces and centrifugal 
forces are acting on the rotor blades.  In this study, the first stage 
rotor blade of the gas turbine is created in SolidWorks software. 
The material of the blade is structural steel. This rotor blade has 
been analyzed by using ANSYS14.5. The gas forces namely 
tangential, axial were determined by constructing velocity 
triangles at inlet and exist of rotor blades. Three different models 
with different number of holes (5, 9 and 13) were analyzed to 
find out the optimum number of holes for good performance.  
. 
 
Index Terms- Gas turbine, rotor blade, structural analysis, thermal 
analysis, blade holes configuration 
 
 

I. INTRODUCTION 
he gas turbine is a power plant, which produces a great 
amount of energy for its size and weight. The gas turbine has 

found increasing service in the past 40 years in the power 
industry both among utilities throughout the world. Its 
compactness, low weight and multiple fuel application make it a 
natural power plant.  

The gas turbine power plants can be classified into two 
categories. These are open cycle gas turbine power plant and 
close cycle gas turbine power plant. The simple open cycle gas 
turbine is suitable for frame type heavy duty gas turbine. The 
operation of a gas turbine depends upon the characteristics of its 
major components such as the compressor, combustor and 
turbine. The fundamental idea with a turbine is to extract work 
from the incoming airflow and convert it into mechanical work at 
a rotating axis. In a gas turbine power plant, a turbine, which is 
used as a prime mover, converts the kinetic energy of the gases 
into mechanical energy and drive electric generator that 
generates the electrical power. 

The objective of this study is to analyse the structural for the 
gas turbine rotor blade and compare with theoretical studies. The 
specification data for open cycle gas turbine is obtained from 
‘Ahlone Power Station’, Yangon Division in Myanmar.  The gas 
turbine is normally operating in high pressure and its rotor blades 
are contacting gas with extremely high temperature. Turbine 

blades are the most important components in a gas turbine power 
plant. A blade can be defined as the medium of transfer of energy 
from the gases to the turbine rotor. 
 

II. WORKING PRINIPLE OF THE GAS TURBINE 
 A schematic drawing of a simple gas turbine is shown in 

Figure 1. The working principle behind the gas turbine is as 
follows. Ambient air is compressed in the compressor. This 
compressed air is directed to the combustion chamber. In the 
combustion chamber the compressed air is mixed with vaporized 
fuel and burned under constant pressure. This burning process 
results in a hot gas with high energy content. This hot gas is 
allowed to expand through the turbine where the energy in the 
gas is converted to a rotation of the turbine shaft. The turbine 
shaft powers both the compressor and a generator used to obtain 
electrical power from the gas turbine. 

 

 
 

Fig1. Open cycle gas turbine 
 

It's the foremost preliminary step for proceeding with any 
research work writing. While doing this go through a complete 
thought process of your Journal subject and research for it's 
viability by following means: 
1) Read already published work in the same field.  
2) Goggling on the topic of your research work.  
3) Attend conferences, workshops and symposiums on the 

same fields or on related counterparts.  
4) Understand the scientific terms and jargon related to your 

research work.  

III. HOLES CONFIGURATION 
   Most often, the holes on the blade tip are arranged on the mid 
camber line of the blade tip section. Turbine first stage axial 
blade chord length is 64.5mm and cooling passage diameter is 
1.4mm. It is shown in Figure 2, the blade consisting of 5 holes, in 

T 
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Figure 3, the blade consisting of 9 holes and in Figure 4, the 
blade consisting of 13 holes. 
 

 
Fig2. Turbine first stage rotor blade with 5 holes 

 
Fig3. Turbine first stage rotor blade with 9 holes 

 
Fig4. Turbine first stage rotor blade with 13 holes 

In this work, the structural and steady state thermal analysis of 
the gas turbine rotor blade is made of structural steel. 
Table 1 shows the properties of structural steel material.  
 

TABLE I  
Material properties of Structural Steel 

Material Properties Value Units 
Density 7850 kg/m3 

Modulus of elasticity 200 GPa 
Poisson’s ratio 0.3 - 

Thermal expansion coefficient 2.50e-5 /K 
Yield Strength 250 MPa 

Thermal conductivity 60.5 W/m-K 
Allowable temperature 2173 °K 

 

IV. EVALUATION OF GAS FORCES OF THE ROTOR 

BLADE 

Gas forces acting on the blades of the rotor in general have two 
components namely tangential (Ft) and axial (Fa). These forces 
result from the gas momentum changes pressure differences 
across the blades. These gas forces are evaluated by constructing 
velocity triangles at inlet and outlet of the rotor blades. Figure 5 
shows the velocity triangle for the turbine first stage rotor blade. 

 
 

Fig5. Velocity diagram of axial flow turbine first stage 

 

V. FINITE ELEMENT ANALYSIS OF GAS TURBINE 

ROTOR BLADE 

Finite element analysis can play a vital role by simplifying the 
analysis. The finite element method is a numerical analysis 
technique for obtaining approximate solutions to a wide variety 
of engineering problems. Although originally developed to study 
stresses in structures, it has since been extended and applied to 
the broad field of continuum mechanics. In this work a turbine 
blade is analyzed for its thermal as well as structural performance 
due to the loading condition. Three different models having 
different number of holes were analyzed in this research to find 
out the optimum number of holes for good performance. 

A. Structural Analysis 
    Static structural analysis was carried out to know the 
mechanical stresses experienced by the gas turbine rotor blades, 
which includes the parameters such as the gas forces are assumed 
to be distributed evenly, the tangential and axial forces act 
through the centroid of the blade. The centrifugal force also acts 
through the centroid of the blade and in the radial direction. 
 Figure 6 shows the values of von-Mises stresses for 
turbine first stage rotor blade with five holes.  
 

 
Fig6. Von-Mises stresses for turbine first stage rotor blade with 

five holes 
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In this figure, the maximum von-Mises stress, 103.5860MPa is 
observed at the root of the rotor blade and minimum von-Mises 
stress, 16.6430MPa is observed at the tip of the rotor blade.  
Figure 7 shows the values of von-Mises stresses for turbine first 
stage rotor blade with nine holes. 
 

 
 

Fig7. Von-Mises stresses for turbine first stage rotor blade with 
nine holes 

 
In this figure, the maximum von-Mises stress, 104.7786MPa is 
observed at the root of the rotor blade and minimum von-Mises 
stress, 17.7030MPa is observed at the tip of the rotor blade.  
Figure 8 shows the values of von-Mises stresses for turbine first 
stage rotor blade with thirteen holes.  
 

 
Fig8. Von-Mises stresses for turbine first stage rotor blade with 

thirteen holes 
 

In this figure, the maximum von-Mises stress, 105.3306MPa is 
observed at the root of the rotor blade and minimum von-Mises 
stress, 18.9930MPa is observed at the tip of the rotor blade. 
 

B. Thermal Analysis 
    Thermal analysis was carried out to know the temperature 
distribution of the gas turbine rotor blades. Thermal analysis 
plays an important role in the designing of many components 

such as heat exchangers, turbines, internal combustion engines 
and piping systems. The steady state thermal analysis shows that 
the temperature distributions for the gas turbine rotor blade with 
three different blade holes configuration. 
Figure 9 shows the temperature distribution for the turbine first 
stage rotor blade with five holes. 
 

 
 
 

Fig9. Temperature distribution of turbine first stage rotor blade 
with five holes 

 
In this figure, the maximum temperature, 1867.1°K is 

observed at the leading edge surface and minimum temperature, 
1863.6°K is observed at trailing edge surface of the rotor blade. 
Figure 10 shows the temperature distribution for the turbine first 
stage rotor blade with nine holes. 
 

 
 

 
Fig10. Temperature distribution of turbine first stage rotor blade 

with nine holes 
 

In this figure, the maximum temperature, 1862.1°K is 
observed at the leading edge surface and minimum temperature, 
1857.6°K is observed at trailing edge surface of the rotor blade. 
Figure 11 shows the temperature distribution for the turbine first 
stage rotor blade with thirteen holes. 
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Fig11. Temperature distribution of turbine first stage rotor blade 
with thirteen holes 

 

VI. CONCLUSION 
    The structural and thermal analysis were performed for the 
turbine blade with different number of holes i.e., 5,9,13 number 
of holes by specifying thermal and structural loads with an 
objective of finding optimum number of holes for the best 
performance. Static structural analysis for turbine first stage rotor 
blade, the highest von-Mises stress value, 105.0031MPa is 
observed at the rotor blade consisting of 13 holes The least von-
Mises stress value, 103.5860MPa is observed at the rotor blade 
consisting of 5 holes. Static structural analysis for the turbine 
blade with three different numbers of holes, the turbine blade 
consisting of 5 holes gives better results than two other results. In 
steady state thermal analysis, the highest temperature value, 
1867.6°K is observed at the rotor blade consisting of 5 holes and 
the least value, 1851.1°K is observed at the rotor blade consisting 
of 13 holes. Steady state thermal analysis for the turbine blade 
with three different numbers of holes, the turbine blade 
consisting of 13 holes gives better results than two other results. 
In structural analysis, the rotor blade with 9 holes is better than 
the rotor blade with 13 holes. Besides, in the steady state thermal 
analysis, the rotor blade with 9 holes is better than the rotor blade 
with 5 holes. According to the structural and thermal analysis of 
the turbine blade with three different numbers of holes, the 
turbine rotor blade consisting of 9 holes is very suitable for the 
turbine first stage rotor blade. 
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Abstract- Community health strategy (CHS) is an approach of 
one of the Kenyan Vision 2030 flagship projects that intends to 
improve the health status of communities, through initiation and 
implementation of life-cycle focused health actions at level one 
in Kenya. The overall goal of CHS is to enhance community 
access to health care in order to improve productivity and thus 
reduce poverty, hunger, child mortality, maternal death, as well 
as improve education. The community is empowered to have 
knowledge and skills in health promotion, disease prevention, 
care seeking and compliance with treatment, governance and 
management of health services and claiming their rights. 
International initiatives have been taken to address both existing 
and emerging issues. There has been no breakthrough in 
improving the health situation of households entrapped in the 
vicious cycle of poverty and illness. The millennium 
development goals (reduce child mortality, improve maternal 
health and combat HIV and Aids, malaria and other diseases) and 
primary health care targets have not been fully realised in low 
income countries.: This study was carried out to assess the 
impact of the CHS on provision of health services since its 
implementation in the year 2009 in Nakuru, Kenya and in 
particular, community involvement on CHS among residents of 
Nakuru central sub county.  A descriptive- cross sectional study 
design was used.. A pilot study was done to determine the clarity 
and consistency of the questions in the questionnaire. The study 
used both quantitative and qualitative data collection methods. 
The data was analyzed using descriptive and inferential statistics 
by use of the statistical package for the social sciences (SPSS) 
and described through frequency distributions (tables, pie charts 
and bar charts and percentages). The findings of the study is 
expected to inform decision making in enhancing the positive 
impact of the strategy in order to encourage initiation of more 
community units to reverse disease trends. 
 
Index Terms- Provision of health service, Disease burden, 
awareness, Community health strategy achievements, community 
involvement 
 

I. INTRODUCTION 
ommunity based health care principles decentralize planning 
and service delivery to formalize people to determine their 

own health priorities. Community Health Strategy (CHS) is an 
approach that aims to improve the health status of communities 
through initiation and implementation of life-cycle focused 
health actions at level one. It is an approach of vision 2030 
flagship project in Kenya that intends to improve the health 

status of the community. In September 1978, the International 
Conference on Primary Health Care (ICPHC) was held in Alma-
Ata, USSR (now Almaty, Kazakhstan). The Declaration of 
Alma-Ata, expressed the need for urgent action by all 
governments, all health and development workers, and the world 
community to protect and promote the health of all the people of 
the world. It was the first International declaration stating the 
importance of primary health care and outlining the World 
governments' role and responsibilities to the health of the world's 
citizens. The Declaration of Alma-Ata conference called for all 
governments, regardless of politics and conflicts, to work 
together toward global health. These are still some of the 
fundamental tenets that guide the work of the WHO today. Those 
who ratified the Declaration of Alma-Ata hoped that it would be 
the first step toward achieving health for all by the year 2000. 
Although that goal was not achieved, the Declaration of Alma-
Ata still stands as an outline for the future of international 
healthcare [18]. 
       To ensure that community’s global health strategy is 
coherent, there has to be a close link between Public Health 
measures and health related initiatives in other policy areas such 
as the single market consumer protection, social protection, 
employment and environment. The links also have to be 
supported by new mechanisms and instruments guaranteeing the 
contribution of other community policies to health protection. 
European Union citizens rightly attach great importance to their 
health and expect to be protected from possible dangers. The 
community has a crucial role to play and is obliged to guarantee 
a high level of protection for its citizens. Due to the emergence 
of new challenges and priorities in the field of health, such as 
enlargement, the emergence of new illnesses, pressures on health 
systems and increased community obligations following the 
amendments to the Treaty (Articles 3 and 152), it was necessary 
to develop a new strategy. This new strategy is the result of the 
debate launched in 1998 with the communication of the 
Commission on the development of public health policy. This 
new strategy represents a major commitment on the part of the 
community and shows the importance which the commission 
attaches to public health in community policies [24]. 
       In USA, by 1898 when they started a community health 
strategy, there were 12,000 nurses. These nurses supervised 
health issues in public and parochial schools to prenatal and 
infant care, handling communicable diseases such as 
Tuberculosis (U.S Public Health Service, 1923). In Africa, 
community health was started as a means to stop neocolonialism 
focusing on Primary health Care, HIV/AIDS and challenges for 
Africa today as a result of globalization. A formal knowledge 
was created under the auspices of Africa Regional Office 

C 
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(AFRO) to foster an understanding of the historical forces 
shaping the present and future of health status, health systems 
and health services in Africa. Lack of progress with the 
Millennium Development Goals (MDGs) and primary health 
care in many poor countries have encouraged those in favour of 
comprehensive primary health care to question whether the 
failure to address community and participation effectively within 
health programmers is the major reason for poor sustainability 
and ineffective scaling up of interventions with proven efficacy 
[4].. 
       Kenya is a signatory to the international declaration for 
achieving health for all by the year 2000 through the conference 
held at the Alma – Ata. Efforts to achieve the goals of the 
declaration and of Bamako initiative of 1988 are yet to be 
realized. Primary health care interventions in Kenya were 
enhanced by Bamako initiative which aimed at increasing access 
to health care by raising the effectiveness, efficiency, financial 
viability and equity of health services. This resulted to 
acceleration of the uptake of health promotion and disease 
prevention programmes. This led to availability of essential 
drugs at an affordable cost, through the sale of essential drugs in 
community pharmacies that clearly reduced both financial and 
geographical barriers to access [20]. 
       Kenya’s second National Health sector strategic plan 
(NHSSP II- 2005 – 2010) defined a new approach to the way the 
sector will deliver health care service referred to as the Kenya 
Essential Packages for Health (KEPH). The KEPH introduced 
six life cycle cohorts and six service delivery levels. Of the key 
innovations of KEPH is the recognition and introduction of level 
one services, which aimed at empowering Kenyan households 
and communities to take charge of improving their own health. 
However, the government introduced a policy on free health 
services for children below five years and pregnant mothers. 
Community Health Strategy is one way of working strategies 
towards providing health care for all. Therefore, the ministry of 
Public Health and Sanitation (MPHS) in 2006 actively engaged 
the communities to improve their own health. An approach 
which was developed to support delivery of KEPH to the 
community, through a Community Based Approach (CBA), sets 
out the mechanism through which households and communities 
take an active role in health-related development issues. The 
overall goal of CHS is to enhance community access to health 
care in order to improve productivity and thus reduce poverty, 
hunger, child and maternal deaths, as well as improve education 
performance across all the stages of the life cycle [7].  
       The CHS intends to improve the health status of Kenyan 
communities through the initiation and implementation of life-
cycle which are in six level cohorts as follows: Pregnant women, 
Delivery and new born (first 2 weeks of life), Early childhood (2 
weeks to 5 years), Late childhood (5 to 12 years - school age), 
Adolescent and youth (13 to 24 years), Adults (25 to 59 years) 
and the Elderly (over 60 years). The cohorts are focused health 
actions at community level that involve; providing community 
level services for all cohorts and socio-economic groups, 
including the “differently-abled”, taking into account their needs 
and priorities, building the capacity of the community health 
extension workers (CHEWs) and community health workers 
(CHWs) to provide services at community level, strengthening 
health facility–community linkages through effective 

decentralization and partnership for the implementation of 
community level, and strengthening the community to 
progressively realize their rights for accessible and quality care 
and to seek accountability from facility based health services. 
The CHS is being implemented through establishing sustainable 
community level services aimed at promoting dignified 
livelihoods throughout the country through the decentralization 
of services and accountability. Coordination structures are 
established at national, sub county and local levels. At local 
levels, the workforce involved in the implementation of CHS 
include: Community Health Workers (CHWs) - Selected by the 
community and represent a village; Community Health 
Extension Workers (CHEWs)- Public Health Officer/Pubic 
Health Technician-(PHO/ PHT) and a Nurse from the sub 
location to represent a unit; and Community Health Committee 
(CHC)- 9 to 11 community members selected to represent a unit 
[7]. 
       There is a total of 66 community set units in Nakuru County 
according to the county CHS focal person. Nakuru central sub 
county has a total of 24 community strategy units, a total of 48 
CHEWs (two per unit- a Public Health Officer/Technician and a 
Nurse), 480 CHWs (20 per unit). Funding community health 
services remains a major challenge. In addition to support from 
partners, options need to be explored on further support from 
Health Insurance Scheme and Cooperative Movement, 
Constituency Development Funds (CDF) and Health Sector 
Service Fund (HSSF). Community support in income generating 
activities should enhance financing CHS. The Government has 
approved a performance based incentive for community health 
care workers of Kenya Shillings (Kshs) 2,000 which was to be 
based on performance indicators developed from high impact 
interventions e.g. Immunizations, Long Life Integrated Treated 
Nets (LLITN), Hand washing with soap, Complementary 
feeding, Early initiation of breastfeeding, ACT for malaria, ORT 
and Zinc in management of diarrhoea, Vitamin A, New born 
temperature management and cord care, and Early care seeking 
for illness and antibiotics for pneumonia (MOPHS, 2008). In 
Nakuru central, 22 out of 24 community Health strategy units 
were being supported by AIDS Population and Health Integrated 
Assistant People centered Local leadership Universal 
Sustainability (APHIA PLUS) used to give CHWs an incentive 
known as stipend of Kshs. 2000 per month which was not 
concurrent to those whose performance is above 80%. The 
incentive has been stopped and the APHIA PLUS withdrawn. 
The key role of households and communities in addressing health 
needs at all stages in the life cycle are health promotion which 
entails-Building the capacity of the community health extension 
workers (CHEWs) and community Health Workers (CHWs), 
provide services at community level strengthening health 
facility–community linkages through effective decentralization 
and partnership for the implementation of community level, 
strengthening the community to progressively realize their rights 
for accessible and quality care and to seek accountability from 
facility based health services, ensuring a healthy diet for people 
at all stages in life in order to meet nutritional needs. On disease 
prevention, the community is required to practice good personal 
hygiene in terms of washing hands, using latrines, etc. Also, 
there is need to ensure use of safe drinking water, adequate 
shelter and protection against vectors of disease as well as 
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involvement in preventing accidents and abuse, and taking 
appropriate action when they occur and ensuring appropriate 
sexual behaviour to prevent transmission of sexually transmitted 
diseases. The community health workers visit households to 
create awareness. On care seeking and compliance with 
treatment and advice; sick household members are given 
appropriate home care for illness, including Home Based Care to 
people living with HIV, recognizing and acting on the need for 
referral or seeking care outside the home, taking children as 
scheduled to complete a full course of immunizations, following 
recommendations given by health workers in relation to 
treatment, follow up and referral and ensuring that every 
pregnant woman receives antenatal and maternity care services. 
 

II. METHODOLOGY 
Study setting 
       The study was carried out in Nakuru central sub county, 
Nakuru County. There are three divisions namely; Municipality, 
Lanet and Barut, and has two constituencies, East and west. It 
lies within the Great Rift Valley and borders four sub- counties 
namely; Naivasha to South East, Nakuru North to the North, 
Molo to the West, Rongai and Laikipia to the North East. The 
total population is 309424. There are a total of twenty four units 
in Nakuru central sub county with 17 units in municipality 
division.  
       Nakuru central sub county is characterized by poor drainage 
as it lies on the floor of the Rift Valley. The geology and 
topography found in the sub county has greater impact on 
economic activities and other environmental services. The area 
of volcanic soil favour farming and are not common though it is 
practiced in very small scale in small section. The climate is 
influenced by altitude and physical features (escarpment) 
surrounding it. Lake Nakuru and volcanic peaks therefore 
influence variation in climate. Long rains fall between months of 
mid March and June. It has a total population of 309,424 with 
156,565 males and 152,859 females. The sub county has three 
divisions, eleven wards, seven locations and twenty one sub 
locations. 
 
Interventions 
       One community health strategy unit serves 5,000 people and 
requires 50 community workers and two Community Health 
Extension workers PHO/PHT and a nurse to support the CHWs 
and CHCs. One CHW serve 20 households or 100 people. 
CHWs. They identify community health problems and give 
advice. They health education and refer the sick to hospital.   
 
Study Design, population. Sampling 
       Descriptive study was carried out on the impact of 
community health strategy on provision of health services in 
Nakuru central sub-county of Nakuru county. The study involved 
a one-time interaction/ interview with adults aged between 25 to 
59 years (females and males, who were heads of households) that 
formed the selected group for the study (cross sectional study). 
The study utilized both quantitative and qualitative approaches. 
The target population was central is 120,676.. These are adult 
cohorts (39% of the proportional population) as recommended by 
Kenya Essential Package for Health (KEPH). The sampling 

methods used were, purposive sampling, simple random 
sampling, multistage, cluster and systematic sampling. The 
Nakuru central sub county, municipality division and locations 
were sampled purposively. Simple random sampling was used to 
sample sub locations, community health units, villages and 
starting points. Multistage was used to arrive at the respondents. 
Cluster method was used to select plots /blocks and systematic 
sampling method was used in sampling households. 
       Respondents were sampled purposively as long as they met 
the inclusive criteria (age 25- 59 years, male or female who is 
head of the house and has been residing in the area for not less 
than 3 months). These were obtained from the nearest household. 
In case the head of the household was not present, he/ she was 
represented by the next respondent of the target population in the 
same household. In every village there was a starting point 
(direction) selected by simple random sampling using four 
directions of compass (north, east, south and west) which was 
listed on a piece of paper and one was picked at random. From 
one plot to another, two plots were skipped systematically and 
the respondent was obtained from the third plot. 
  
Data Collection and quality control 
       Structured questionnaires were used. in data collection. The 
respondents who were interviewed were males and females aged 
25 – 59 years who were the head of a household and were a 
resident for not less than three months. The questionnaires were 
piloted before the researcher started collecting the data. Pre-
testing of the questionnaires was done by interviewing a few 
residents of Lanet division and of a different target group who 
were not part of the actual sample. This was to evaluate its 
practicability. Any question that was missing was added to 
increase clarity and that which appeared confusing or not clear 
was modified or replaced. Pilot testing determined clarity and 
consistency of questions in the questionnaire. Data collection 
exercise took ten days.  
       Quality control measures were put in place including 
selecting experienced research assistants and training them for 
two days, pre- testing the questionnaires, supervision of 
interviews, editing completed questionnaires and monitoring 
quality of data entry by verifying entered records.  
 
Data analysis and presentation 
       Descriptive statistics was used to analyze the data. The 
quantitative data was entered using Statistical Package for the 
Social Sciences (SPSS) data builder version 20 which is access 
based data base software. Quantitative data was analyzed on 
socio demographic characteristic. Analyzed data was presented 
by use of frequency distribution tables, pie charts and bar charts 
in numbers and percentage and their relationship on impact of 
CHS e.g. household income and other variables were done. 
Inferential statistics were also done at P<0.05 level of 
significance. 
       Qualitative data analysis was done by a quick impression 
summary of the findings from the key informants’ response, 
transcribing preliminary analysis, making connection with 
research questions and interpreting the findings after and during 
analysis. 
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III. RESULTS AND DISCUSSION 
       The results were presented basing on the four specific 
objectives of the study.  
       The profile of the respondents identifies the main 
information related to gender, age, education level, occupation, 
marital status and religion.  
       According to the findings, female respondents were the 
majority with 66.2% while males were 33.8% as shown in figure 
1. High number of female respondents corresponds to African 
culture that women are mostly present at home to attend to house 

chores and men go out to look for daily bread [16]. Furthermore, 
the areas of the study are predominantly inhabited by people of 
low income [1]. Most men are expected to be out and seek for 
daily bread. Women compared to men are most of the time 
available and participate in community affairs, including CHS 
meetings and household education delivered by CHWs receiving 
information education materials.   
 

      

 

Figure 1: Gender of the respondents 

        According to the findings, 51.7% were aged 25-35 years, 
31.2% were aged 36-46 years, 10.4% were aged 47-57 years 
while 1.3% was aged 58-59 years. This is illustrated in table  1. 

This indicates that the younger adults are the most available in 
the community. Average age (x) of respondents was 32 years.. 
The range between the youngest and the oldest age was 34 years. 

 
Table 1:  Age Distribution 

 
 
 
 
 
 
 
         There was a statistical significance relation between the age 
of respondent and their level of knowledge on community health 
strategy (x2= 2.78, P=0.003).The highest education level of the 
respondents are shown in figure 2. Primary education were 
33.8%, those who had tertiary level of education were 26%, 
while no one has gone below primary education. This indicates 
that the respondents were literate and able to write and also 
understand health disseminated information. This implies that 
there is proper utilization of health information and services to 

improve health in the community. There was a statistical 
significance relationship between the level of education and level 
of knowledge on community health strategy (x2 = 19.65. P= 0. 
002). Level of knowledge has been associated with health care 
utilization [15]. Education has also been associated with 
expansion capacity to receive health instruction 19]. High level 
of education attainment in the current study may imply high 
utilization of information and services to improve health in the 
community. 

Age Bracket       Frequency                  Percentage  
25 – 25   44    57.1 
26 – 46   24    31.2 
47 – 57   8    10.4 
58.59   1    1.3 
TOTAL   77    100 
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Figure 2: Level of Education of the Respondents 

        On the assessment of the level of disease burden for the last 
five years in Nakuru Central Sub County. The majority (77%) of 
the respondents mentioned malaria as the most common disease 
in the area for the last five years, 14.3% mentioned diarrhea, 
6.8% said there was none and 1.3% mentioned tuberculosis as 
illustrated in figure 4. There was a relationship between the level 
of knowledge on malaria disease  and utilization of community 
health service, especially on those services that are specific on 
malaria( x2 = 21.92, P = 0.002). Disease prevalence and 
endemicity has been correlated with high level of knowledge 
among the community members [22]. This is an indication that 
they mark the disease which is a problem to them. It also show 
how other diseases have been compacted by CHS and what is 
most high is malaria that the Ministry of Health in the Sub-
county should have more ways of protecting the community such 
as provision of treated mosquito nets because very few people 
will afford draining off stagnant water during rainy seasons and 
this should be done by the community itself. Most of the low 

income areas have partial natural storm water drains and lack 
wastewater drains leading to mosquito breeding. In the current 
study, malaria prevalence was high because the area is 
predominantly poorly planned and therefore it sustains a lot of 
stagnant water during rainy season. There is therefore a need for 
the MOH in the sub county to increase campaigns against 
malaria control activities. This can be achieved through the 
community cooperating with the CHEWs and CHWs to reduce 
malaria in the community as prevention is better than cure. 
        On analyzing secondary information from the sub county 
annual health information records, diarrhea is among the top ten 
as reported in the sub county information office. Treatment of 
drinking water and practice of hand washing regularly can reduce 
or eliminate diarrheal cases. According to a pilot study done by 
Basweti Nyasani in Nakuru, 2009, 95% of low income 
settlements use pit latrines or soak way pits to dispose of human 
waste leading to poor sanitation in the area and shortage of water 
due to high population. 
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Figure 4: The most common Disease in the Area for the last Five Years 

        The respondents who had heard of CHS were76 and had 
several ideas about CHS. Out of the 76, as indicated in table 2, 
42.1% of the respondents mentioned CHS as empowerment of 
the community to solve their own health problems, 40.8% 
mentioned reversing disease trends, 15.8% mentioned having 
community health workers as their doctors in the community and 
1.3% of respondents did not know what it was all about. This 

indicated that among the 98.7% who had heard about CHS, who 
represented 76 respondents, only one respondent did not know 
what CHS was about. This shows that CHS has impact in the 
area. CHS is an appropriate platform to deliver community based 
intervention. It strengthens linkage between the community and 
health centers and enables effective referrals from the community 
[23].  

 
Table 2: What Community Health Strategy is about 

 
 

 

        To establish the benefits of CHS, 77.9% of the respondents 
said it reduces disease occurrence, 20.8% said it provides health 
education, while one percent said that they do not know its 
benefit. According to the results, 98.7% of the respondents know 
that CHS was benefiting them. This is an indication that the 
respondents are learning about health issues and participating to 
improve their health. They have knowledge on what CHS entails. 

CHS improve health service coverage and quality leading to 
more productive living. It is a powerful tool for social 
transformation towards improved quality of life at the 
community level [20]. Dr. Kassachoon reflected some of the 
achievements realized since introduction of CHS, that there are 
no major cholera and malaria epidemics [9].  

 
 

 

 

About CHS        Frequency                  Percentage  
 
Reverse Disease Trend  31    48.8 
Empowering the Community 32    42.1  
Having CHWs as doctors   12    15.8 
Don't Know      1                   1.3 
 
TOTAL    76    100 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 709

www.ijsrp.org



Table 3. Benefits of CHS 

Response           Frequency                  Percentage  
 
Reverse Disease Occurrence  60    77.9 
Health Education by CHWs  16    20.8  
Don't Know    1    1.3 
 
TOTAL                         77    100 

 
 
        Each CHW has roles during household visits of the village 
she/ he represent to give services. Such include, health education, 
issue information education materials, water disinfectant, 
demonstrates installation of leak tin amongst other services. 
Asked what the CHW do, 70.2% of the respondents said they 
find out about the family health, 22.1% said they teach on health 
issue, 6.5% said they give referral forms to the sick to visit link 

facilities for treatment and 1.3% said they don’t know. This 
indicates that the community is achieving more services from the 
ministry through their community health volunteers which will 
lead to a healthy community. The results are indicated in table 4 
CHWs are engaged in matters of health within the communities 
they live in [16]. 

 
Table 4: What the CHW do during Households Visit 

 
Role of CHW in the households     frequency              percentage  
 
Find out about family health           54     70.2 
Teach on health issues                           17     22.1  
Give referral for sick members                5      6.5 
I don't know                 1                   1.3 
 
Total              77        100 

 
       As per the findings, 88.3% of the respondents had 
immunized their children fully, 10.4% said no, and 1.3% did not 
know as shown in figure 5. This implies that the majority of the 
community has immunized their children below five years. They 
are fully protected against immunizable diseases. Immunization 
coverage in Nakuru central was 92% as per sub county health 

information records. This is largely attributed to CHS 
implementation. 
       Research done in Kaptembwo location and kwa Rhonda 
settlements show that immunization coverage was 76.6% in 2010 
and national coverage was 77%. The study also revealed that a 
child delivered in hospital was 2.26 times likely to receive full 
immunization compared to one delivered at home [3].  
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Figure5: If the Respondent Immunized his/ her Children Fully 

        To ascertain whether the respondents treated drinking water, 
64 representing 83.1% said yes while 13 respondents 
representing 16.8% said no. This is an indication that the 
majority of the respondents are involved in prevention of water 

borne diseases. This is shown in table 5. Water source problem is 
brought about by contamination and pollution of drinking water 
according to a study done in schools in Nakuru [10]. 

 
Table 5: Whether the Respondent Drink Treated Water 

 
 
 
 
 
 

 

IV. CONCLUSION 
       Findings of the study indicate that the disease burden for the 
last five years is known to the respondents, malaria being the 
most common disease in the community. and this is related to 
sub county health information. Indicating that they understand 
the disease burden since the implementation of CHS, they are 
seeking ways of reducing the rate of the most common disease.  
They utilize the link facility when sick as required by the 
strategy. and with teachings and activities in the CHS all the 
disease will be well managed as the saying goes, prevention is 
better than cure.    
       For community strategy goals to be achieved in a 
community, awareness should be created/ intensified, and the 
community to know its aim. . The community know that CHS is 
about reversing of disease trends, the community is empowered 
to solve their own problems, CHWs act as their village doctors 
for they are consulted by the community on many issues and not 
only health problems .The community know benefits of CHS is 
to reduce disease occurrence, health education to the community 
on safe water, safe waste water and solid waste management 

among other things including income generating activities. The 
community is aware of meetings by CHS members and they also 
attend those that concern them. On community involvement in 
CHS indicates that the community participates actively. They 
ensure they seek for health services like completing 
immunization schedules of their children, treating their drinking 
water by boiling, adding disinfectants to avoid infections 
transmitted through water. They participate in wash activities by 
washing hands after toilet and use various means such as 
washing hands on running tap, placing tilt tins outside the toilets 
and fill with water and using water jag. They utilize government 
health facilities as directed in the strategy, consequently 
influencing behaviours from bad to healthy behavior. The 
findings of the study is expected to inform decision making in 
enhancing the positive impact of the strategy in order to 
encourage initiation of more community units to reverse disease 
trends. 
       

Community                          Frequency                  Percentage  
 
Yes    64    83.1 
No    13    16.9  
TOTAL    77    100 
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Real Time People Counting System with Wireless 
Network 

Arjun Deore and B. Mathew 
 

Abstract- In this paper, we describe an automatic people-
counting system based on a wireless sensor network at a 
mountain area. Several people-counting systems have been 
proposed separately. However, these systems are not suitable to a 
place such as the mountain area because of a few problems. In 
this paper, we develop a system which can count the number of 
visiting people and sense environment information to protect an 
ecosystem of the mountain area. For people-counting in the 
mountain area, our system uses two photo-beam sensors, a big 
rechargeable power and a solar power. Our people-counting 
method can automatically count the number of incoming and 
outgoing people at a special point in real time. Moreover, the 
environment sensors measure environment information at the 
mountain area, and constitute the wireless sensor network with 
photo-beam sensors. To establish this system in Korea Mountain, 
we did tests on the wireless communications range and the 
reliability of people counting. By the testing results, we found 
that the developed system is suitable within 200 meters for 
effective wireless communications in Korea Mountain. When the 
width of a path up a mountain is within 1.5m, the reliability of 
people-counting in our system is over 90%. The number of 
visiting people and the measured environment information are 
used to manage and control the mountain. 
 
Index Terms- Counting System, Sensor, Wireless Sensor 
Network. 
 

I. INTRODUCTION 
1.1. Motivation: 

n automatic people-counting system in real time is 
important in several application areas where the activity of 
people needs to be analyzed or monitored [3]. If we get the 
number of visiting people for a period, it is easy to manage and 
control people and special areas such a building, a park, and so 
on. Several systems [1], [2], [3], [5] have been developed for 
these purposes. Most of these systems are based on a camera, the 
existence network such as the Internet, and use an electric power 
including a wire power line. Also, these systems are for indoor 
such as at gates, at entrances of buildings and so on. Therefore, 
these systems are not suitable to outdoor because of the electric 
power device, the wire power line and so on.   
      On the other hand, a few monitoring systems [9], [12] have 
been developed to protect and manage a special land or a living 
thing including a natural monument. However, these systems 
cover just a narrow land or an open land. According to develop 
wireless communications technology and computer hardware 
technology, a small mobile node can be made. The small mobile 
node can communicate with other mobile nodes everywhere and 
constitute a wireless sensor network such as an ad-hoc network 

[4], [6]. Recently, many systems using a wireless sensor network 
and mobile nodes are applied to all industry area (e.g. military, 
monitoring for protection of an ecosystem, distribution, factory 
automation and so on). 
 We consider a mountain area which cannot use the existence 
network and well receive a radio wave. An   area is a kind of 
national park, and is very important area for protection of an 
ecosystem. Mountain-climbing is a kind of popular hobby. 
However, the ecosystem of the mountain has been destroyed by 
many people. To recover the destroyed mountain, we should give 
a rest period to the mountain. For a rest period, no one goes up 
the mountain to protect the ecosystem of the mountain. The 
number of visiting people in the mountain is differs with 
mountains. To protect the ecosystem of the mountain, we 
develop a system which can do people-counting as well as 
environment monitoring based on photo beam sensors and a 
wireless sensor network. The number of visiting people and the 
measured environment information are used to manage and 
control the mountain and visiting people. That is, the managers 
of the mountain can know the number of visiting people and 
environment information, and decide a rest period for the 
ecosystem of the mountain. Moreover, the managers can keep the 
safety of visiting people because the developed system is able to 
automatically count the number of incoming and outgoing people 
in real time. The developed system will set up in Korea mountain 
area. 
 

1.2. Related Works: 
For counting and tracking moving people, several systems 
[1],[2],[3],[5] using image processing by a camera have been 
proposed, recently. To process image data, these systems were 
based on motion analysis of moving people. Rossi and Bozzoli 
[2] have developed a system to detect and track moving people 
using a fixed video camera. Their goal was only to count the 
number of people crossing a counting line. In their system, a 
motion detection module determines whether any person has 
entered the scene which is a tracking module combining 
prediction and matching then follows people until people reach 
the counting line. However, this system did not consider an area 
that electric power is not supplied or existence network is not 
constructed. Segen and Pingali [3] have developed a system for 
real-time tracking of people in video sequence. In their system, 
the input to the system is live or recorded video data acquired by 
a stationary camera in an environment and the output consists of 
trajectories which give the spatiotemporal coordinates of 
individual persons as they move in the environment. Terada et al. 
[5] proposed a counting method accurately for passing people by 
using stereo images. In proposed method, the stereo camera is 
hung from the ceiling of the gate and the optical axis of the 
camera is set up so that the passing people could be observed 
from just overhead. Masoud et al. [1] proposed a real-time 
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system for pedestrian tracking in sequences of grayscale images 
acquired by a stationary camera. The objective is to integrate this 
system with a traffic control application such as a pedestrian 
control scheme at intersections. The proposed approach can also 
be used to detect and track humans in front of vehicles. 
        Also, there are some systems for a habitat monitoring using 
sensor network. The Intel Research Laboratory at Berkeley, the 
College of the Atlantic and the University of California at 
Berkeley has jointly developed a habitat monitoring kit that 
enables researchers worldwide to engage in the non-intrusive and 
non-disruptive monitoring of sensitive wildlife and habitats [9]. 
These networks monitor the microclimates in and around nesting 
burrows used by the Leach’s Storm Petrel. Another system is 
Redwood Park Forest Ecosystems [12]. This research has been 
enforced by the University of California at Berkeley [12]. They 
are extending the fog input data to the ecosystem scale and 
asking how the water inputs and the nutrients within these inputs 
are influencing the ways in which water, carbon and nitrogen 
cycles within the Redwood forest. 
 

1.3. Contribution: 
We develop a system which enables automatic people-counting 
as well as environment monitoring using photo-beam sensors and 
a wireless sensor network. Our goal is to maintain the safety of 
people through the number of incoming and outgoing people, and 
to protect the ecosystem of the mountain. Usually, the managers 
of the mountain manage and control visiting people, a forest fire, 
and an ecosystem. In fact, there is no virtue in such measures, 
and the managers are impossible to control and to manage all 
over the mountain. Most of mountain areas are not set up the 
existence network and cannot well receive a radio wave. To 
manage and control the mountain, we develop a new system 
based on photo-beam sensors and a wireless sensor network.  
First, we develop an automatic people-counting system to count 
the number of incoming and outgoing people in real time using 
photo-beam sensors. As mentioned in Section 1.1, the existence 
people-counting systems have the problems of power (including 

a wire electric power) and network connection to be established 
at a mountain area. We solve the problem of a power through a 
big rechargeable power and a solar power. Moreover, the 
developed hardware system was designed to operate in a low-
power. To solve the problem of the network, our system 
constitutes the wireless sensor network using photo-beam sensors 
and the environment sensor. This wireless sensor network can be 
used everywhere without the existence network.  
       Second, Most of the existence systems operate in only 
indoor and cannot use without the existence network. Also, 
communication costs are high because of using of the existence 
network. The developed system can use in indoor and outdoor 
and communication costs is lower than those of the existence 
systems. Our system counts the number of incoming and 
outgoing people at a counting line or a turning point. Therefore, 
the managers of the mountain can not only control and manage 
visiting people in real time, but also know the number of visiting 
people between turning points. In addition, if the visiting people 
are injured at the path up a mountain, the manager can suppose 
the injured location.  
       Third, our system can verify the total number of visiting 
people and manage the ecosystem of the mountain by its results. 
That is, the number of visiting people is differing with 
mountains. The managers of the mountain can manage and 
control the mountain by the counted number. This is a very 
effective method.  
     This paper is organized as follows: In Section 2, we describe 
briefly configuration of the developed system. We present results 
of the previous tests to establish the developed system. 
Conclusion and future works are presented in Section 4. 
 

II. SYSTEM CONFIGURATION 
      In this section, we introduce the system architecture of the 
developed system.  
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Figure 1. System configuration 

 
 
        Our system consists of Sensor Node, Sink Node or 
Gateway, Server and Client. The sensor node consists of a 
people-counting sensor and an environment sensor. The people-
counting sensor is counting and tracking visiting people through 
the path (e.g. a path of mountain) using photo beam sensors. The 
environment sensor is sensing environment information such as 
temperature, humidity and illumination in real time at a special 
point. The people-counting sensor is deployed at an entrance and 
exit and each turning point of a path of mountain, and the 
environment sensor is deployed at important environment points. 
Then, these sensor nodes are counting the number of visiting 
people and measure environment information at deployed places 
in real time. Also, these sensor nodes constitute a wireless sensor 
network and make an exchange with each other’s information. 
The exchanged data by these sensor nodes is sent to a gateway 
through the wireless sensor network. The gateway is a role that 
connects between the wireless sensor network and other network 
(e.g. CDMA network, the Internet). That is, the gateway connects 
with existing CDMA network using a CDMA module, and sends 
data to a server. To provide data to a client, the server analyzes 
the received data. The client accesses to the server, he identifies 
the analyzed data in real time. Figure1 shows our system 
configuration. 
 

1.1. Motivation: 
        In the Mountain area, requirements are several. The sensor 
networks at mountain area must be accessible via the Internet. 
An essential aspect of people-counting monitoring applications is 
the ability to support remote interactions with in-situ networks. 
The field station at mountain area needs sufficient resources to 
host Internet connectivity and database systems. However, the 
mountain areas of manager interest are located up to several 
kilometers further away. A second tier of wireless networking 

provides connectivity to multiple patches of sensor networks 
deployed at each of the areas of interest. Three to four patches of 
100 static nodes is sufficient to start. 
        Sensor networks that run for several months from non-
rechargeable power sources would have significant audiences 
today. Although people-counting measures at mountain areas 
span multiple field seasons, Seasonal changes as well as the 
plants and animals of interest determine their durations. We 
installed power supply as big rechargeable battery and solar 
power supply. 
 

1.2. Sensor Node Specifications: 
        Here, we introduce the developed sensor node (See Figure 2 
and Figure 3). The developed sensor node consists of two nodes; 
people-counting sensor node and environment sensor node. The 
main characteristic is a power-supply part. If sensor node is set 
up at a mountain area, this should operate for at least several 
years without exchanging the power. So, we use a big 
rechargeable power and a solar power supply which can be 
rechargeable. If the sun shines brightly, the solar-power supplies 
power to sensor node and the big rechargeable battery. If the sun 
isn’t shines, the sensor node uses the big rechargeable battery. 
Sensor node consists of Interface board and RF board (see Figure 
3). The sensor node drives RF board, stores data, and 
communicates data. The sensor node is used for this system. The 
sensor node is shown in Figure 3.  
 

International Journal of Scientific and Research Publications, Volume 5, Issue 8, August 2015 
ISSN 2250-3153 715

www.ijsrp.org



 
Figure 2. People-counting Sensor node block diagram. 

 
        The main components of the sensor node are the 
microcontroller, RF board, and external data storage. The 
microcontroller is Atmel ATmega 128L. It has 128KB of 
program memory, 4KB of RAM, and runs at 8MHz. The radio 
chip is the Chipcon CC1010. Its data rate is maximum 76.8Kbps. 
We used a radio frequency of 433MHz and 477MHz. The sensor 
node also has an external 128KB EEPROM for data storage. The 
sensor node interfaced to sensors digitally using 
        I2C and SPI serial protocols and to analog sensors using the 
on-board ADC. Table 1 shows specifications of the interface 
board the RF board. The interface board is based on ATmega128 
[7] which is known as a low-power processor, and uses 
MAX1674 [11] and LP2981 [10] to optimum the efficiency of 
energy.  
Our sensor nodes have such as sensors: BEN5M MFR photo-
beam sensor, LM61 temperature sensor, HS1101 humidity 
sensor, and A9060 illumination sensor. The BEN5M MFR 
photo-beam sensor uses a pair of photo-beam sensor. This sensor 
is slim type photoelectric sensor with free power voltage. The 
BEN5M MFR is selectable light ON / Dark On by the DIP 
switches (DC power). 
 

Table 1. Specification of interface board 
 

Class Feature 
MPU - ATmega 128L 8MHz 

- EEPROM: 4KByte 
- internal SRAM: 4KByte 
- Two 8bit Timers and 
Counters 
- Two external 16bit 
Timers and Counters 
- Active Power (DC 2.7 ~ 
5.5V) 
- internal Flash Memory : 
128KByte 
- external Flash Memory 
: 128KByte 
- 10mW, 0dBm 

Communication - IEEE 802.15.4 
compatible 
- ZigBee compatible 
- Multi-hop routing 

RF module - RF chip : Chipcon 
CC1010 
- Low current 
consumption : 9.1mA in 
RX 
- Data rate : Maximum 
76.8Kbps 
- Fast PLL, RSSI 
- MCU : 8051 compatible 
microcontroller 
- Flash Memory : 
32KByte 
- SRAM : 128Byte 
- 3 Channel 10bit ADC 
- 4 Timers 
- supply voltage : DC 2.7 
~ 3.6V 
- 64-lead TQFP 

Antenna - Helical Antenna, 1500m 
- Connector type : Male 
reversed SMA 
- Frequency range : 
433MHz or 477MHz 
- Impedance : 50 Ohms 

Sensors - Temperature 
- Humidity 
- Photo-beam 
- Illumination 

 
        Also, The BEN5M MFR has built-in protection circuit 
against reverse power polarity (DC power) and NPN and PNP 
output to be applied at the same time in DC power type relay 
output. The photo-beam sensor used to measure incoming and 
outgoing people counting. The people-counting line is 5m. The 
LM61 is a precision integrated-circuit temperature sensor that 
can sense a -30℃ to +100℃ temperature range while operating 
from a single +2.7V supply. The LM61’s output voltage is 
linearly proportional to Celsius (Centigrade) temperature 
(+10mV/℃) and has a DC offset of +600mV. The HS1101 is 
relative humidity sensor. The HS1101 Based on a unique 
capacitive cell, these relative humidity sensors are designed for 
high volume, cost sensitive applications such as office 
automation, automotive cabin air control, home appliances, and 
industrial process control systems. They are also useful in all 
applications where humidity compensation is needed. Their main 
features same as: Full interchangeability with no calibration 
required in standard conditions. 
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Figure 3. Developed interface board and RF board 
 
        Instantaneous desaturation after long periods in saturation 
phase, Compatible with automotive assembly processes, 
including wave soldering, reflow and water immersion, High 
reliability and long term stability, Patented solid polymer 
structure, Suitable for linear voltage or frequency output 
circuitry, Fast response time, and Individual marking for 
compliance to stringent traceability requirements. However, the 
only receptions in this protocol occur at the base station, so if 
either the base station is close to the sensor nodes, or the energy 
required to receive data is large, this case may be an acceptable 
(and possibly optimal) method of communication. We used 
MAC and routing protocol. In the standard of IEEE 802.15.4 of a 
sensor network, PHY layer operates in three frequencies 
(868MHz, 915MHz and 2.45GHz). However, our sensor node 
uses 433MHz by Korea’s frequency-law and the previous testing 
results to maintain effective wireless communications. Although 
this frequency is not the standard of 
        IEEE 802.15.4, it is suitable to Korea’s mountain areas. For 
the RF communication module, we choose a CC1010 
transmitter-receiver chipset of Chipcon [8] and make a 
programming to be operated in 433MHz. Our sensor node uses 
GFSK (Gaussian filtered FSK) and Manchester encoding. The 
maximum speed of data transmission is 76.8Kbps. The routing 
protocol of our system is based on multi-cluster tree and static 
routing protocol. All sensor nodes have configured a routing 
table and send directly its data to sink & gateway or a neighbor 
node. After the sensor nodes configure a network of tree 
structure, they maintain the routing table which is required in 
communications. 
 

1.3. Directional People-Counting Algorithm: 
        Figure 4 shows a situation of the path up a mountain for 
people-counting. To count visiting people, we set up a pair of 
photo-beam sensor node. Each photo-beam sensor node is 

established on the photo-beam sensor 1 and the photo-beam 
sensor 2 of the interface board. If it is checked on the photo-
beam sensor 1 to the photo-beam sensor 2, that means 
‘incoming’. If it is checked on the photo-beam sensor 2 to photo-
beam sensor 1, that means ‘outgoing’. Therefore, the photo-beam 
sensors automatically are able to count the number of incoming 
and outgoing people in real time. Usually, a width of a path up a 
mountain is narrow. When people are walking in a narrow path 
up a mountain, our system counts the number of visiting people 
in real time. If this system is established at each turning point of 
a path up a mountain, we can know the number of visiting people 
between two turning points as well as the number of incoming 
and outgoing people at a turning point in real time. This will be a 
help to the safety of visiting people at passing prohibition time 
(from 18:00 to 06:00). To enhance the reliability of the photo-
beam sensors, we limit a width of a path up a mountain within 
1.5m.  
        The computation of maximum number assumes the 
definition of a person model. Figure 5 illustrates the people 
model: H=tallness, W=shoulder width, T=chest depth, D=head 
diameter, hh=head height, hl=leg length, a=arm length [13]. Our 
system use T (chest depth) and hl (leg length). When people pass 
path line, width (K) of counting line K estimated by T.   
 

 
Figure 4. A situation of the path up a mountain for people 

counting scene. 
 
 

 
- H: tallness 
- W: shoulder width 
- T: chest depth 
- D: head diameter 

Figure 5.  People Model 
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III. TESTING RESULTS 
        In this section, we introduce testing results for the 
developed system. 
 

1.4. Testing Results of Wireless communications range: 
        First of all, we tested the range of wireless communications 
using our system in four Korea’s Mountain which are Mt. Ju-
wang, Mt. Kyer-yong, Mt. Pal-gong and Mt. Ka-ya. As 
mentioned in Section 2, we used 433MHz frequency. We tested 
the range of wireless communications by the 50m at each 
mountain area. To test the communication reliability, we send 
100 packets and check the number of the received packets. With 
this test results, we found that a wireless communication is 
suitable within 150m~200m in Korea’s mountain area, if Line of 
Sight is impossible by many tree, hill, and stony Mt. When Line 
of Sight is possible as flatland, the range of wireless 
communication is up to 500m. Figure 6 shows test results on 
wireless communications ranges and the reliability in Korea’s 
mountain area. In Figure 6, the horizontal axis is test range and 
the vertical axis is the receive rate.  
 

 
Figure 6. Testing results on wireless communication range 

and reliability 
 
        The communication range 150m under show 100% receive 
rate and the communication range 200m show about 80% upon. 
But, the communication range 200 more than show about 80% 
under. Figure 7 show test place in Mt. Kyer-yong. 
 

 

Figure 7. People counting reliability 

IV. CONCLUSION AND FUTURE WORK 
        For an effective manage a mountain area including national 
parks, we developed an automatic people-counting and 
environment monitoring system based on a wireless sensor 
network in real time. For an electric power of the developed 
system, we used a big rechargeable power and a solar power. 
Also, the power of our system is very effective system because 
we designed the hardware system and the routing protocol based 
on the low-power. The people-counting sensors and the 
environment sensors constitute a wireless sensor network and 
make an exchange with each other information. So, our system 
can be established everywhere. Our system can count the number 
of incoming and outgoing people and measure environment 
information at a special point in real time. Therefore, the 
managers of the mountain can control and manage visiting 
people as well as the ecosystem of the mountain. However, when 
the width of the counting range is up to 1.5m, the reliability of 
people counting in our system is under 65%. In the future, we 
will extend the width of the counting range. Also, we will apply 
the developed system to count the number of running cars. 
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Abstract- Background: Central Venous Pressure (CVP) 
measurement is used to assess intravascular status. But today 
complicated procedures are replaced by minimally invasive and 
simple procedures. The objective of this study was to determine 
the correlation between peripheral venous pressure and central 
venous pressure in critically ill patients. 
       Methods: 60 critically ill patients above 18 years of age 
were taken for the study. Central venous pressure and peripheral 
venous pressure were measured by CVP manometer and the 
measurements were recorded along with their physiological 
parameters. 03 paired measurements of CVP and PVP per patient 
were recorded in the data sheet. The date, time and the day of 
insertion of both central venous catheter and peripheral venous 
catheter was also recorded. 
       Results: The data was analyzed using descriptive and 
inferential statistics. The study showed   a strong correlation 
between central venous pressure and peripheral venous pressure 
with correlation coefficient of 0.840(p<0.0001). The envisaged 
correlation regression equation formulated as PVP= 0.868 
(CVP)+ 2.63 and CVP= 0.812 (PVP) + 1.05 . The degree of 
freedom for regression was 1 and residual error was 58. Bland 
Altman analysis demonstrated the lower limit of agreement as -
3.84, mean (difference) as 2.52, and upper limit of agreement as 
6.24. 
       Conclusion: The study revealed that PVP and CVP strongly 
correlate (r= 0.84, p<0.0001) and has a clinically acceptable 
agreement. Peripheral venous pressure monitoring is a simple 
nursing procedure and can be alternated to central venous 
pressure in determining fluid volume status among critically ill 
patients.  
 
Index Terms- Central Venous Pressure, Peripheral Venous 
Pressure, Correlation 
 

I. INTRODUCTION 
emodynamic monitoring plays an important role in the 
management of acutely ill patient. After recognisation of 

critical condition, monitoring and evaluation is done to identify 
the underlying patho-physiological processes and initiate 
appropriate therapy. A key component in the management of the 
critically ill patients are  the optimization of cardiovascular 
functions, including the provision of an adequate circulating 
volume and the titration of cardiac preload to improve cardiac 
output. Accurate body fluid assessment is always challenging, 

and estimation of fluid status is needed for guiding fluid therapy 
for such patients1. In spite of the availability   of several newer 
monitoring techniques, central venous pressure (CVP) 
monitoring remains in common use as an index of circulatory 
filling and  cardiac preload since central venous pressure is the 
intravascular pressure in the thoracic veins, measured relative to 
the atmospheric pressure. Being able to determine and interpret 
the CVP for assessing the fluid status,  is one of the most 
commonly followed techniques at most hospitals even today.  
       But central venous pressure line insertion and monitoring is 
associated with numerous complications which include 
pneumothorax, arrhythmias, carotid artery puncture and catheter 
related infections.1 It is not easily done in an emergency setup. 
Moreover it is time consuming and it is difficult to maintain 
asepsis of the site as it is repeatedly used for administration of 
parenteral nutrition, intravenous fluids and antibiotics. It is also 
documented that placement of central venous catheter leads to 
mechanical complications like cardiac tamponade,  haemothorax, 
pneumothorax, carotid artery injury, subclavian artery injury, 
venous rupture, air embolism, catheter malpositioning, catheter 
transaction and wire or catheter embolism4. Besides mechanical 
complications, catheter related bloodstream infections are also a 
serious complication. Literature reflects that catheter related 
blood stream infections are associated with increased morbidity 
and health care utilization5,6,7. In Australia, the reported 
incidences of catheter related bloodstream infection is over 3500 
annually, with an associated mortality of 12% 8.  
       Although not practiced, the measurement of peripheral 
venous pressure has long been considered as an optimal form of 
hemodynamic monitoring allowing for continuous, simultaneous 
recording of venous pressures to evaluate the preload and 
estimated cardiac output. Studies also reveal that the incidences 
of peripheral catheter related blood stream infections ranges from 
02 to 14 episodes per 1000 catheter days only. 9 

       Therefore there is a need to address the assessment of fluid 
volume status of critically ill patients in a less complicated way. 
Practising a new technique of hemodynamic monitoring on the 
platform of evidences and scientific reasoning will open a new 
gateway to less complicated yet effective critical care to patients. 
Certain interesting and noninvasive techniques had emerged to 
reduce CVC related complications. Thalhammer et al, (2007) 
conducted a study of assessing CVP by a new noninvasive 
technique i;e high-resolution compression sonography combined 
with translucent pressure manometer, in Switzerland. The 
compression sonography was used at the forearm. A strong 
correlation (r=0.95; p<0.001) was found between noninvasive 
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and invasive peripheral venous pressure. The mean difference 
between invasive and non-invasive measurements was negligible 
(-0.1+/- 3.5 cm H 2O and -0.7 +/- 3.4 cm H 2O, respectively) 10 
From the background it is proved that PVP significantly 
correlates and have been used as an alternative to predict CVP. 
Hence the researcher felt the need to find the correlation of CVP 
and PVP in an effort to establish PVP monitoring as a standard 
procedure for evaluating fluid volume status in critically ill 
patients through evidences. 
 

II. MATERIALS & METHODS 
       This study is a correlational observational study conducted 
on 60 critically ill patients admitted to Intensive Care Units of 
Tertiary Care Hospitals. Patients with both central venous 
catheter and peripheral venous catheter (18G) in the Intensive 
Care Unit admitted during the month of Aug- Sep 2013 were 
taken for the study. The procedure involved recording of CVP 
and PVP of 60 critically ill patients in ICU by concurrently 
connecting the CVP manometer to the central venous catheter 
and peripheral venous catheter of patient and recording both the 
pressures at the same time, three times a day, at four hours 
interval. The sample size calculated was 60.Ethical clearance was 
obtained from the Institutional Ethical committee. 
       In this study the researcher used a standardized tool (CVP 
manometer of Polymed Company) for measuring the CVP and 
PVP. The willingness for participation in the study was sought 
from the patient/next of kin/treating physician and written 
informed consent was obtained in the language they understood. 
The investigator had followed absolute asepsis during the 
procedure. After positioning the patient, the manometer was 
connected to the central line and recorded the CVP. Thereafter 
the manometer was connected to the 18G peripheral catheter 
(radial/basilic vein ) and PVP was also recorded. The procedure 
was repeated every 04 hourly on the same patient to obtain 03 
paired readings   (concurrent CVP/PVP). Recordings of the 
readings that coincides with the lower meniscus of the normal 
saline was taken as reading for CVP and PVP. Data was entered 
in the data sheet. Experts from the field of biostatistics and 
anesthesiology directed the development of data analysis plan. 
The hypothesis testing was done using ANOVA, Bland Altman 
plot diagram and regression analysis and descriptive statistics 
was used to describe the subjects. 
 

III. RESULTS 
       In this study among 60 critically ill patients, majority were 
males 40(67%) and only 20(33%) were females.With regard to 
age, 12( 20%) of the critically ill patients were less than 40 years 
of age, 24(40%) of the critically ill patients were between the age 
of 41-60 years and remaining 24(40%) were above 60 years of 
age. Out of the 60 critically ill patients, 24 (40%) had cardiac 
diseases, 4(6.67%) of the critically ill patients had respiratory 
diseases, 4(6.66%)of the patients had hepatic diseases, 3(5%) had 
renal disease and 25(41.67%) suffered from other diseases(Table 
1) 

 
 

Figure 1.0 Scatter Diagram showing the correlation between 
CVP and PVP measurements in critically ill patients 

 
Table 1.Distribution of sample characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameters Criteria No of 
cases 

Percentage 
(n=60) 

Age (Yrs)* • <40 

• 41 – 60 

• >60 

    12 
24 
24 

20.0 
40.0 
40.0 

Sex* • Male 

• Female 

40 
20 

66.67 
33.33 

Diagnosis* • Cardiac 
diseases 

• Respiratory 
diseases 

• Hepatic 
diseases 

• Renal 
diseases 

• Others 

24 
 

04 
    
    04 

 
03 

 
25 

40.0 
 

6.67 
 

6.66 
 

5.0 
 

41.67 

Day of 
insertion of 
IV Cannula  

• Do 

• D1 

51 
09 

85.0 
15.0 

Site * • Radial Vein 
• Cephalic 

Vein 
• Dorsal vein 
• Brachial 

Vein 

36 
11 

 
07 
06 

60.0 
18.33 

 
11.67 
10.0 

Day of 
central line* 

• Do 

• D1 

• D3 

43 
   16 

01 

71.67 
26.66 
1.67 
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        The overall mean  CVP was 10.81(SD 4.37) which was 
significantly lower than that of the PVP which was 12.01(SD 
4.5) cm of H2o (p<0.0005).The study showed a strong 
correlation between CVP and PVP at r= 0.84, p<0.0001. There 
was no significant association of mean CVP and mean PVP with 
the demographic variables like age, sex and diagnosis of 
critically ill patients (p> 0.05). The study also revealed that there 

was no association of PVP with the day and site of insertion of 
intravenous cannula in the critically ill patients(p > 0.05) 
.Similarly it was also seen that there is no association of central 
venous pressures with the day of insertion of  peripheral catheter 
(p>0.05). The regression equation formulated from the study was 
PVP= 0.868 X CVP +2.63 and CVP= 0.812 X PVP + 1.05 
(p<0.05).  

 

 
 

Figure 2.0 Bland Altman plot to compare CVP and PVP measurements of the mean readings 
 
        Bland and Altman plots were created to evaluate the degree 
of agreement between the two modes of venous pressure 
monitoring. The mean(difference) was 1.2 with SD(difference) 
as 2.52,(-3.84 to 6.24) with 95% confidence interval(CI)  with 
upper limit of agreement 7.36 to 5.11 and at 95% CI  with lower 
limit of agreement between -2.71 to-4.96 cm of H2O. Pearson 
correlation between CVP and PVP was also 0.84 with p=0.0005. 
 

Table 2.0 Bland Altman analysis 
 

N 60.00 
 mean(diff) 1.20 
 SD(diff) 2.52 
 mean(diff)-2SD(diff) -3.84 
 mean(diff)+2SD(diff) 6.24 
 Tstatistic 3.69 
 t value 2.00 
 Pvalue 0.0005 
 95% CI for 

mean(diff)+2SD(diff) 5.11 7.36207 

95% CI for mean(diff)-
2SD(diff) -4.96 -2.7104 
95% CI for mean(diff) 0.55 1.84966 
 Pearson Correlation 
Coefficient between PVP and 
CVP 0.84   
95% CI for Pearson 
Correlation Coefficient 0.74 0.90 

 

IV. DISCUSSION 
       Central venous pressure monitoring through central venous 
catheter has been an established gold standard method of 
measurement to assess preload for many decades .But this 
method involves numerous complications starting from the 
procedure of insertion, establishment of line till monitoring of the 
pressures. Therefore several efforts have been made to devise a 
simple, easier and minimally invasive procedure to assess the 
fluid volume status in critically ill patients. One of such effort is 
the recent study done by the researcher. The current study 
demonstrated high degree of agreement between CVP and PVP, 
suggesting that PVP monitoring can replace CVP monitoring in 
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critically ill patients. This research revealed a high correlation of 
0.84 (p<0.0005). To envisage the correlation the regression 
equation formula is PVP= 2.63 + 0.868 X CVP and CVP= 1.05 + 
0.812 X PVP. Kim and his friends2 ,Choi et al4, Hoftman and his 
co-researchers3, Desjardins et al5, Munis et al6 and various other 
researchers also concluded  the same in their studies, 
       In this study, 24 critically ill patients had cardiac diseases 
with PVP values of 12.78+/- 5.04 cm H2O and CVP value of 
11.28+/- 4.42 cm H 2O, 04 patients had respiratory diseases with 
PVP values of 13.84+/- 5.87 cm H2O and CVP value 11.99+/- 
5.36 cm H2O, 04 patients had hepatic diseases with PVP values 
of 14.58+/- 2.33 cm H2O and CVP value of 13.50+/- 3.24 cm H 
2O, 03 patients had  renal diseases with  PVP values of 12.22+/- 
4.62 cm H2O and CVP value of 11.45+/- 4.42 cm H2O  and 25 
other patients had PVP values of 10.55+/- 3.81 cm H2O and CVP 
value of 9.67+/- 4.33 cm H2O. These values proved that there is 
no association of CVP and PVP with the diagnosis of the 
critically ill patients. (P > 0.05). A study was conducted by Kim 
et al. in the Republic of Korea on 42 patients undergoing elective 
laparoscopic colorectal surgery and found that both the pressures 
significantly correlated (correlation coefficient=0.96,p<0.0001). 
In another prospective clinical study performed by Hoftman et al. 
on 09 liver transplant surgery patients , a high correlation was 
found at r = 0.95 (P < 0.0001). 3 Choi et al .of Korea also 
confirmed the same findings on 50 patients undergoing right 
hepatectomy in living liver donors 4. Desjardins et al. had done 
the same research on patients undergoing elective cardiac 
surgical procedure under cardiopulmonary bypass. The highest 
mean difference was -0.72 +/- 0.78 mmHg (95% CI of   -1.25 to 
– 0.19 mm Hg)5. Munis et al. conducted an observational 
research study in neurosurgical patients in Ohio. Repeated 
measures of analysis of variance revealed a significant 
relationship between PVP and CVP (p<0.001) 6. Amar et al, from 
the Department of Anesthesiology, Critical Care Medicine and 
Biostatistics, New York, studied the correlation between 
peripheral venous pressure and central venous pressure in 150 
surgical patients. They also found that, during the surgery, PVP 
correlated highly to CVP (r=0.86)18. Hence we can conclude that 
irrespective of the disease condition (surgical or medical) there is 
a strong correlation between CVP and PVP.  
       The study further revealed that there was no significant 
association of mean CVP and mean PVP with age.(p > 0.05). 
Amoozgar17 and his fellow researchers have established the same 
finding among children.  Tobias et al also conducted a study on 
infants and children and revealed similar finding.  
       In this current research study, 40 critically ill patients were 
male and had PVP of 11.81+/- 4.37 cm H 2O and CVP value of 
10.42+/- 3.95 cm H 2O1. Whereas, 20 critically ill patients were 
female and  had  PVP value of 12.42 +/- 4.88 cm H 2O and CVP 
value of 11.60cm+/- 5.12 cm of H 2O. There was no association 
of CVP and PVP with the sex of the critically ill patients. (p > 
0.05). Thus we can affirm that sex do not have any association 
with the CVP and PVP measurements 
       Further in this study, it was also observed that there was no 
association of PVP measurements with the site of intravenous 
cannula insertion. Out of the 60 critically ill patients, 36 critically 
ill patient’s peripheral line was inserted in the radial vein with 
PVP of 12.04 +/- 4.36 cm H 2O, 11 patients had peripheral line 
in cephalic vein with PVP of 12.57 +/- 4.39 cm H 2O, 07 patients 

had their intravenous cannula in dorsal vein with PVP of 11.47 
+/- 4.66 cm H 2O and 06 critically ill patients had PVP of 
11.45+/- 6.40 cm H 2O (p > 0.05). Similar results were also 
found by various other researchers. Desjardins and his co-
researchers had done this study by using several different   
peripheral sites and did not observe any significant differences5. 
From all the above evidences it can be inferred that irrespective 
of the diagnosis, age, sex and site of insertion of the peripheral 
cannula, CVP and PVP correlate with each other.   
 

V. CONCLUSION AND RECOMMENDATION 
       The measurement of PVP is a non-invasive and cost-
effective procedure for assessing preload among critically ill 
patients and can be used as an alternative to CVP when 
instruments and conditions are impractical for direct 
measurement of CVP. Hence PVP recording can be established 
as a standard procedure in determining the patient’s fluid 
condition in centre’s/hospitals where facilities for advance 
monitoring are not available. It is hoped that this research study 
has opened doors for readers to appreciate the possibility of 
monitoring a sensitive parameter through a simple procedure 
which can be implemented in the clinical settings. 
However,studies can be conducted on larger samples to explore 
further.  
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Abstract- This study seeks to investigate the extent to which self-
esteem plays a mediating role between social media and 
communication skills among undergraduate students at  St. 
Augustine University of Tanzania, Mwanza Campus. It aims to 
achieve this by (1)Identifying the extent of the use of social 
media by undergraduate students (2) Exploring the nature of 
information shared among undergraduate students in social 
media (3) Determine the extent of the interrelationship between 
use of social media and communication skills (4) Examine the 
extent of the interrelationship between social media and 
communication skills as moderated by self-esteem (5) Assess 
whether social class moderates the relationship between self-
esteem and communication skills.In view of the background and 
literature review, it was found that students use and access 
various kinds of information on social media which influences 
their self-esteem. Also, self-esteem  plays a role between social 
media and communication skills. It was also found that social 
class moderates both self-esteem and communication skills of 
social media users. The study concluded that social media has a 
profound influence on the self-esteem of online users. There is 
need by users to ensure that they use social media to boost their 
self-esteem and thus enhance their communication skills. There 
is also need to ensure that regardless of social class, self-esteem 
and communication skills should be improved at all times. 
 
Index Terms- Social media, self-esteem, undergraduate students, 
university, youth,   communication   
 

I. INTRODUCTION 
ver the past decade, social media has become popular all 
over the world with more people especially youth in various 

higher learning institutions using it to communicate to their 
friends, relatives, colleagues and business partners among others 
(Berkman, 2013).  Social media continues to play an increasingly 
important part of their lives, also, it has become of age and 
continued to evolve with new applications and uses (Berkman, 
2013).  The curiosity into other people’s personal and social lives 
has created a massive social gathering on the World Wide Web 
(Smith-Duff, 2012). This curiosity and use of social media can 
influence their self-esteem and eventually have a bearing on their 
communication skills (Ahn, 2011; Pomery, et.al., 2012). The 

youth construct their identity by carefully articulating their 
personality and paying close attention to how they present 
themselves to others (Sundar, 2008). The advent of social media 
has enhanced the need for this self-articulation as youth project 
online pesonalities that may not necessarily be accurate (Ellison, 
et.al., 2007; Heine, et.al., 2008). Social media users are often 
exposed to details about their peers’ lives which makes them 
compare their achievements (Zuo, 2014) which can either 
improve if their peers have achieved less or destroy their self-
estem if these peers appear to be more successful in live than 
them  (Toma, et.al., 2013; Pomery, et.al., 2012).  
        Communication and self-esteem have an interrelationship 
(Aslan, et.al., 2009; Rajab & Attirah, 2010). Our self-esteem 
affect not only the way we feel about ourselves, the way we 
interpret messages and our personal performance but also the 
way we deliver messages and treat other people (Pearson 
Education, 2009).  People with high self-esteem tend to have 
better communication skills and effective relationships while 
those with low self-esteem lack confidence and effective 
communication skills (Van Thompson, 2014). This study 
therefore seeks to investigate the extent to which self-esteem 
plays a mediation role between the use of social media and one’s 
ability to communicate effectively. 
 
1.1  Statement of the problem 
        Social media has immense contributions to the world of 
communication and therefore cannot be disputed (Kaplan & 
Haenlein, 2010). Distance is no longer a major issue since people 
can easily communicate at the click of a respective 
communication gadget such as I pads, mobile phones, laptops or 
desktop computers among others (Volkmer, 1999; Croteau & 
Hoynes, 2003). University students all over the world utilize the 
benefits of social media when sharing a variety of issues they 
deem important (Council for Advancement and Support in 
Education, 2013). In spite of the benefits accrued by 
undergraduate students in the use of social media (Henderson, 
2012), there seems to be a negative effect on their 
communication skills (Van Thompson, 2014) which could be 
attributed to their self-esteem.  Mientka (2013) argues that social 
media users may portray a highly accurate sense of self from the 
images created and maintained online. Also, people with lower 
self-regard tend to worry more about what others post about them 
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on social networks, whereas those with higher self-esteem tend to 
spend more time building their personal brand, adding 
increasingly more information about their likes, dislikes, 
opinions, and perceptions and in effect, those people exhibit a 
greater sense of personal agency (Mientka, 2013).  Conversely, 
those with more neurotic tendencies spend more time monitoring 
their Facebook wall, deleting unwanted posts from others 
(Mientka, 2013).  According to Soltero and Kierce (2012), all 
forms of social media to some extent   measure the levels of 
popularity, reach or ‘effect’ that each of their interactions has 
with their online community such as likes, comments and shares. 
Soltero and Kierce (2012) also point out that self esteem of 
individuals suffers when they compare their own achievements to 
those of their online colleagues who seem to be more successful 
in various spheres of life. A student with low self-esteem 
experiences intense emotional effects since they have less 
confidence or control over their lives and may be easily 
influenced by others (Southern Connecticut State University, 
2013).  Many times, others can identify someone with low self-
esteem and take advantage of them by coercing them into doing 
things they wouldn't normally do (Southern Connecticut State 
University, 2013). 
        Low self-esteem can affect a student’s relationships with 
significant others since they do not like themselves and as a 
result, it is difficult to truly like others and share themselves with 
other people (Southern Connecticut State University, 2013).  
Academic success can also be adversely affected because 
students with low self-esteem may lack the motivation and 
confidence to succeed in their studies and may even prevent them 
from completing projects and engage in self-sabotage so that 
they purposely fail (Southern Connecticut State University, 
2013). In addition, they may end up engaging in drug addiction 
and other related behaviors and even take out their frustrations on 
others (Southern Connecticut State University, 2013). On the 
other hand, undergraduate students whose self-esteem has been 
adversely affected as a result of using social media lack effective 
communication skills which can also negatively affect their 
interpersonal relationships (Baldwin, et. al., 2004). This is 
because they cannot handle criticisms objectively because they 
perceive themselves as inferior to those they interact with in 
social media and who post information and images about their 
achievements (Baldwin, et.al., 2004).  
        In addition, low self-esteem undermines a person’s ability to 
communicate confidently and effectively in different contexts 
and if it is a student, academic performance will be negatively 
affected (Baldwin, et.al, 2004). This is mainly because academic 
success not only relies on proper interpretation and articulation 
of issues but also in the ability to apply the same knowledge into 
various spheres of life (Baldwin, et.al., 2004). Having a low self-
esteem negatively influences a students’ courage to express ideas 
since they believe they are not worthy, which in turn makes them 
send a contradicting message (Baldwin, et.al., 2004). In addition, 
they lack the assertiveness to express themselves adequately 
(Baldwin, et.al, 2004).  
        In the foregoing scenario, self-esteem seems to be 
influencing communication skills of social media users. 
However, to what extent does it play a mediation role between 
use of social media and one’s ability to communicate effectively? 
How does it play the mediation role? These and many other 

questions prompted the researcher to delve into this study with 
specific reference to undergraduate students at St. Augustine 
University of Tanzania, Mwanza Campus.  
 
1.2  Objectives 
The study had five objectives; 

(i)  To identify the extent of use of social media by 
undergraduate students. 

(ii)  To explore the nature of information shared by 
undergraduate students in social media. 

(iii)   To determine the extent of inter-relationship between 
social media and communication skills.  

(iv)  To examine the extent of inter-relationship between 
social media and communication skills as moderated by 
self-esteem.  

(v)  To assess whether social class moderates the 
relationship between self-esteem and communication 
skills. 

 

II. THEORETICAL BACKGROUND (LITERATURE 
REVIEW) 

1.1 Extent of use of social media 
        Social media sites provide various literacies (Richardson, 
et.al., 2007). First, social media provides users with 
technological literacy where users develop simple skills (Fuentz, 
2013). All social networks rely on advanced Information and 
Communication Technologies (ICTs) that work to build and 
support technological literacy for people which in turn helps 
learners to link in an economy and become valuable contributors 
(Fuentz, 2013). Secondly, social media provide critical content 
literacy which is the ability to effectively use search engines and 
understand how they “order” information, who or what 
organizations created or sponsored the information and where the 
information comes from and its credibility and/or nature  
(Richardson et.al, 2007).  Third is the Communicative and social 
networking literacy which involves an understanding of the many 
different spaces of communication on the web namely the formal 
and informal rules that govern or guide what is appropriate 
behavior, level of privacy (and therefore level of safe self-
disclosure for each) and how to deal with unwanted or 
inappropriate communication through them (Richardson et.al, 
2007). Fourth, creative content and visual literacy, which is in 
addition to the skills to create and upload image and video 
content which includes an understanding of how online visual 
content is edited and “constructed,” what kind of content is 
appropriate and how copyright applies to their activities 
(Richardson, et.al., 2007). Lastly, in terms of literacy is Mobile 
media literacy which involves familiarity with the skills and 
forms of communication specific to mobile phones (for instance, 
text messaging), mobile web literacy, and an understanding of 
mobile phone etiquettes (Richardson, et.al., 2007).  
        Social media provide education as shown in much interest 
in schools, universities and other higher learning institutions in 
the potential of social media to leverage or complement formal 
educational activities and enhance learning outcomes (Notley 
&Tacchi, 2005). Although e-learning frameworks are now 
integrated into most educational settings, the use of social media 
is less comprehensively utilized (Notley & Tacchi, 2005). 
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        Social media allow creativity (Collin, et.al, 2010). Rapid 
uptake of digital technologies has opened up unprecedented 
possibilities for amateur users to create and distribute content 
(Burgess et.al., 2006) such that media users have become 
producers (Bruns, 2008). User-generated content describes both 
the generation of original creative content and remixed content 
that creatively reworks or repurposes existing content (Collin 
et.al., 2010). 
        Social media are increasingly important for the expression 
of identity (Boyd & Ellison, 2007). This articulation is not 
merely narcissistic, but supports critical peer-based sociality 
(Boyd & Ellison, 2007). Because social media are essentially 
flexible and designed to promote individual customization young 
people use social media to experiment as well as find legitimacy 
for their political, ethnic, cultural or sexual identity (Valtysson, 
2010).  
        Young peoples’ use of social media is important for 
strengthening interpersonal relationships, especially when online 
and offline worlds converge (Collin et.al., 2010). Having positive 
interpersonal relationships is an important predictor of well being 
(Hartup & Stevens, 1999) and can buffer individuals from many 
of the key stressors that characterize the transition from 
childhood to adulthood (Hartup, 2000). 
        Social media constitute new spaces for civic engagement 
and political participation including information sharing and 
bringing together new networks for action utilizing email, user-
generated content and other networking practices  (Vromen, 
2007). For young people who do not consider their participation 
in civic or issue-based activities as “political” in the traditional or 
institutional sense, SNS are considered more important than 
“civic sites” (Collin et. al., 2010). 
        Social media functionality has a key role to play in 
strengthening social connectedness, self -efficacy, general 
knowledge and/or life skills and is critical for the promotion of 
young peoples’ overall mental health and wellbeing (Burns & 
Morey, 2009). The personalization of social media profiles is not 
only important to young peoples’ relationship with others but is 
positively associated with the individual’s sense of self -efficacy 
or personal agency (Notley & Tachhi, 2005). 
 

1.1.1 Use of social media in Tanzania 
        Tanzania has seen an increase in online publishing 
(Nalwoga, n.d). Currently, politics in Tanzania dominates social 
networks and as such, new platforms have allowed people to 
divert their attention to online networking where people 
comment and express their views on an appropriate method of 
shaping the country's system of administration, as well as 
criticizing it (Joseph, 2012). However, there is limited freedom 
of expression and association with the Tanzanian Government 
being accused of blocking websites and blogs it perceives as a 
threat (Nalwoga, n.d). One such website is JamiiForums.com, 
which has become a target for the Tanzanian Government (Jamii 
Forums, 2011). The website publishes and discusses topics 
ranging from politics and economics to social issues in Tanzania 
and beyond and on average, over 20,000 people visit the forums 
daily and spend at least seventeen minutes browsing at least 
eleven pages per person (Jamii Forums, 2011). 
        However, on a number of occasions, the forum has come 
under attack by the government over allegations that it was 

working to “undermine” the ruling party and the government 
(Jamii Forums, 2011). In April 2011, the forum’s hosts reacted 
with a press release reassuring their members that the 
government’s allegations were intended to threaten and deter the 
online community from exercising their freedom of speech and 
association (Jamii Forums, 2011). The forum’s hosts have also, 
on a number of occasions, been interrogated by the authorities 
over content that irked the government (Jamii Forums, 2011).  
        In a recent BBC article, it was reported that the Tanzanian 
Government is cloning the Jamii Forums website in an attempt to 
control content produced on that website (Allen, 2011). Although 
the government has not come out and admitted this new 
allegation, it was believed that it was attempting to institute a 
mechanism through which content on social media sites can be 
controlled or even censored, as seen in China (Allen, 2011).   
 

1.1.2 Use of social media by undergraduate 
students 

        Unlike Tanzanian universities, Kenyan universities continue 
to lead the way in the use of social media and Information and 
Communication Technologies (ICTs). In a recent survey by 
research firm CPS International, Kenyan universities lead other 
East African countries in the use of and accessibility to ICT in 
education, followed by Uganda, Tanzania, Rwanda and lastly 
Burundi (Ng’anga, 2012). The survey also showed that Kenya 
invested more heavily in ICT than other East African countries of 
which Tanzania is included while Burundi invested the least 
(Ng’anga, 2012). However, according to various scholars 
(Mahai, 2012; Shembilu, 2013), there is very scanty research that 
has been published on issues to do with ICT and social media use 
among undergraduate students in Tanzanian universities. 
        The extensive distribution and growth of SNSs, has drawn 
the attention of researchers, leading to a wide range of studies 
focusing on uses and social implications of SNSs (Karim, et.al., 
2014). Most students in universities are motivated to use 
Facebook so as to learn about their classmates and keep in touch 
with them and to help them pass time and be entertained 
(Acquisti & Gross, 2006). Students in universities use social 
media such as Facebook in order to  facilitate social relationships 
with their friends rather than parents and strangers (Pempek, 
et.al., 2009).  
        A number of studies (Sheldon, 2008; Pempek et al., 2009; 
Reich, et al., 2012; Tosun, 2012) reported that nurturing or 
maintaining existing relationships has been the most mentioned 
motivation for using Facebook, also, seeking new relationships 
has been a frequently mentioned objective for using Facebook. 
Other motives that have sometimes been reported include 
enhancing one’s reputation (being cool), avoiding loneliness, 
keeping tabs on other people, (seeing who has joined on 
Facebook or what they are doing), and entertainment (Joinson, 
2008; Sheldon, 2008; Tosun, 2012). In most universities in East 
Africa, students own mobile phones and are completely 
engrossed in the social media craze as they peruse through 
various social networks (Mugera, 2013). 
 
2.2 Nature of information shared on social media 
        Developmental psychologists have long identified the early 
20s as a crucial time for learning and applying problem solving 
skills (Commons, et al., 1989). Ideally, the college experience 
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rapidly advances students’ cognitive development and they are 
often asked about differences in viewpoint, what aspects of a 
topic may remain unexplored, and how a piece of knowledge or 
an issue may serve as a call for individual action later in life 
(Head & Eisenberg, 2011). At the same time, students must 
perform information–seeking tasks for school, work, and their 
personal, daily lives, often for the first time (Head & Eiselberg, 
2011). As a result, information–seeking activities may be equally 
or more complex for students than those undertaken by full–
fledged adults who have already adjusted to life at large (Rieh 
and Hilligoss, 2008). 
        A parade of new digital technologies has been a constant 
feature in most of their lives. For this generation, information–
seeking strategies are being formed, practiced, and taught (Head 
& Eiselberg, 2008). These methods are put to the test in the vast 
information landscape of their college years (Head & Eiselberg, 
2008). Undergraduates struggle with finding different kinds of 
contexts (namely big picture, language, situational, and 
information gathering) when conducting course–related research, 
and to a lesser extent, everyday life research (Head & Eisenberg, 
2009; 2008). 
        More recently, a 2010 study reports how different 
generations use the Internet, including millennials or those born 
between 1977 and 1992 (Zickuhr, 2010). All in all, the study 
found millennials (676) respondents frequently engage in a 
variety of information–seeking activities using the Internet 
(Zickur, 2010). They rely on search engines to do so with a 
majority of them searching for health, news, purchasing, and trip 
planning information (Zickur, 2010). 
        In particular, the data have measured college students and 
their increased use of the Internet for social communication 
(Head & Eiselberg, 2011). A large body of scholarly studies has 
also delved into college students and their use of social network 
sites, specifically to acquire online social capital (Boyd & 
Ellison, 2007; Ellison, et al., 2007; Valenzuela, et al., 2009). The 
impact of social media has extended to the health care domain, as 
consumers seeking health information online have begun to share 
their experiences and knowledge (Wicks et. al., 2010). 
        Social media users follow their colleague’s personal health 
experiences or updates, to remember or memorialize other people 
who suffered from a particular health condition and died, get 
health information, raise money for or draw attention to a health 
related issue, post comments, queries, or information about 
health or medical matters or start or join a health related group 
(Fox, 2011). 
2.3 Relationship between social media and 
communication skills 
        Social media has the potential to become the primary means 
of communication among youth although it has an effect on their 
communication skills (Huang, 2010). Popular social media 
outlets such as Facebook and Twitter have become mainstream 
methods for communication across the board as it has become 
well integrated into our lives (Huang, 2010). According to 
Displacement Hypothesis, time spent on social media replaces 
time spent on important communication experiences like face-to-
face interaction (Huang, 2010). Valkenburg and Peter (2007) 
argue that online contacts are superficial with weak-tie 
relationships that lack feelings of affection and commitment 
which reduces the quality of relationships and well-being. Social 

media sites appear more attractive but are ultimately leaner and 
less satisfying medium of human interaction which increases a 
sense of loneliness (Song, et.al., 2014). 
        Weiser (2001) observed that university students who use 
social media for personal rather than social purposes had 
problems associated with depression, life satisfaction and 
loneliness. An emerging trend reveals a decline in existing face-
to-face social interaction due to high social media use and 
communicating with colleagues with the size of social groups 
reducing thus affecting communication skills (Nie & Hillygus, 
2002). 
        There is evidence suggesting that lonely people with 
communication challenges tend to use social media more 
frequently than those without such challenges (Song, et.al., 
2014). The Social Augmentation Hypothesis explains that social 
communication via social media amplifies individuals’ total 
social capital by providing more possibilities for interaction with 
others (Bessiere, et al. 2008). In this hypothesis, individuals who 
are lonely offline may be encouraged to use social media to 
augment their social world (Bessiere, et al. 2008). Despite the 
potential benefits for youth who engage in the various types of 
social networking, such as the sense of being understood and 
supported by peers (Selfhout, et al., 2009). Excess use of social 
media may underhandedly inhibit proper interpersonal skill 
development (Wolak, et.al., 2003). These observations clearly 
point out that social media and communication skills have an 
effect on each other through their interrelationships (Bessiere, et 
al. 2008).      
2.4 Relationship between social media and 
communication skills as moderated by self-esteem 
        Social media allow users to edit information they present on 
their profiles which is indicative of positive self-impressions 
(Toma, et.al., 2013). Studies on self-esteem concur that the 
number of online contacts one has boosts their self-esteem (Kay, 
2011). In a study of undergraduate college students, participants 
with low self-esteem benefited from social capital acquired using 
Facebook (Kalpidou, 2011). Unlike traditional ways of self 
viewing such as a mirror, digital self-presentations provide an 
opportunity to present what they prefer others to see (Mims, 
et.al., 2013). The ideal and not the real self was activated by use 
of Facebook involvement and audience awareness (Mims, et.al., 
2013). The profile owners derive their happiness from the 
number of friends they have since it reinforces their perception of 
and ability to maintain social links tus enhancing self-esteem 
(Kim & Jong-Eun, 2011).  
        Social media encourtages the creation of new relationships, 
however, maintaining those relationships is the responsibility of 
the user (Mims, et.al., 2013). It was found that spending more 
time online relate to a larger online network and weekly contacts 
(Pollet, et.al., 2011). Social media gives an opportunity to show 
social skills and exchange social support (Kim & Jong-Eun, 
2011). However, despite the attempts to show online support, 
social media users view their profile and other sites to show case 
their social prowess (Mims, et.al., 2013). The tendency by people 
to find life support and satisfaction through other people is a 
factor that creates the attraction of social media (Manago, et.al., 
2012). Facebook users who are convinced that this social media 
site provides social support, had large amounts of maintained 
relationships (Manago, et.al., 2012).  
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        If interpersonal interactions in users’ online networks 
appear similar to that in reality then the self-disclosure increases 
(Joon, 2012). Social media may positively affect communication 
skills and self-esteem, but it can create negative issues for 
interpersonal relationships (Fleming, 2011). Social media sites 
lack the crucial face-to-face interaction needed for skill 
attainment (Mims, et.al., 2013). The simulated interactions in the 
digital environment are not the same as real world interaction 
(Strickler, 2005) and as a result, users lack the chance to 
demonstrate interpersonal abilities (Doo, 2006). Previous studies 
have examined the effects of social media sites have on self-
esteem (Mims, et.al., 2013). Although self-esteem increases with 
online connections, the strength of these online bonds is weak 
(Mims, et.al., 2013). 
 
2.5 Social class and communication skills 
        In a study conducted by Street, Gordon, Ward, Krupat and 
Kravitz (2005) among patients at a health care facility between 
doctors and patients, doctor’s information giving was positively 
influenced by the patient’s communication style such as question 
asking, affective expressiveness and opinion-giving (De Laender, 
2010). More affective expressiveness and being assertive on the 
patient’s side, which is strongly related to his or her educational 
level leads to more information giving on the doctor’s side (De 
Laender, 2010). More educated patient’s receive more diagnostic 
and health information than their lower educated counterparts 
(De Laender, 2010). 
        In another study by Street, Gordon, Ward, Krupat and 
Kravitz (2005) , a comparison was done to test the degree to 
which parent’s personal and interactive characteristics determine 
the variation in doctor-parent interactions during paediatric 
consultations (De Laender, 2010). Social class was measured as 
educational level and more educated parents are not only more 
expressive and assertive but also ask more questions (De 
Laender, 2010). In another study, in a patient-doctor interaction, 
doctors noted that they explained and listened more to patients 
from higher social classes and also examined them more than 
those from lower social classes since those from higher social 
classes are more inquisitive and appear knowledgeable than those 
from lower social classes who were passive (De Laender, 2010). 
 2.5.1 Social class and self-esteem 
        Rosenberg and Pearlin (1978) argued that the effects of 
social class on self-esteem is higher in adulthood than in 
childhood. The social class homogenity of many school seetings 
shelters children from social comparisons and reflected 
appraisals that negatively affect self-esteem (Mc Mullin & 
Cairney, 2004). Social class does not influence levels of self-
esteem for young men and women but does so for those in 
middle and older age groups (Mc Mullin & Cairney, 2004). Form 
middle age onwards, social classes diverge in their levels of self-
esteem such that men and women from lower classes experience 
the lowest levels of self-esteem (Mc Mullin & Cairney, 2004). 
Explanations for the relationship between self-esteem and social 
class often focus on reflected appraisals and social comparisons 
(Rosenberg, 1981). 
        Members of the working class have poor self-esteem 
because they are judged negatively by those with whom they 
interact based on their low status jobs, incomes and education 
(Mc Mullin & Cairney, 2004). At work, for example, managers 

may perceive themselves as superior to the workers they employ 
and treat them accordingly (Mc Mullin & Cairney, 2004). 
Reflected appraisals are linked to social comparisons since 
members of the working class are more likely to perceive 
themselves as inferior those of the middle and upper social 
classes than vice versa (Mc Mullin & Cairney, 2004). The 
combination of reflected appraisals and social comparisons 
negatively influences self-esteem among the working class (Mc 
Mullin & Cairney, 2004). 
 

III. METHODOLOGY 
        This study was based on literature review related to the 
extent of use of social media by undergraduate students. It also 
explored the nature of information shared in social media sited 
by undergraduate students. Thirdly, the study determined the 
extent of the interrelationship between social media and 
communication skills. In addition, the study examined the extent 
of the interrelationship between social media and communication 
skills as moderated by self-esteem. Finally, the study  assesses 
whether social class moderates the relationship between self-
esteem and communication skills. 
 

IV. CONCLUSION 
        The study established the following conclusions based on 
the literature reviewed: 
        Social media is a crucial tool in enabling users to establish 
and maintain useful bonds that can be used to boost their self-
esteem. In addition, social media can be used to improve 
communication skills besides the normal interpersonal 
communication. However, if used inappropriately, it can also 
destroy the self-esteem and communication skills of users. Social 
class is also an aspect that can influence self-esteem and 
communication skills of individuals.  
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    Abstract- Computer graphics based 3-Dimensional (3D) modeling 
has a great impact on the rapid transformation of surgical training. 
Surgical training has led to a new way of learning microsurgery due to 
the expanded pressure of decreasing the utilization of animals. We have 
designed a 3D computer modeling based system with real-time visual 
and haptic interaction for microsurgery training. All kind of 
microvascular suturing can be practiced with this virtual blood vessels 
and surgical tools. This application of our system exposes many phases, 
comprising simulation of deformable organs, tool interactions, collision 
detection and suture simulation. In this paper we present a detail 
overview of the safe and hygienic system, which can resolve the ethical 
issues. 
 
    Index Terms- Microvascular Anastomosis, visual and haptic 
interface, deformable organs, collision detection, real-time interaction.    
 

I. INTRODUCTION 
Microsurgery is a specific surgery technique which is operating 
under a microscope of very high magnification (10-50 times). 
The advanced level of developments of the techniques 
permits suturinghttp://en.wikipedia.org/wiki/Anastomosi
s of successively narrower nerves and blood vessels (typically 
less than 2 mm in diameter). Using microvascular anastomosis 
procedure, re-joining of severed parts and transfer of flap tissue 
from a particular portion of the body to another can be 
successfully done. The field of microsurgery began with the 
introduction of the operating microscope when Jacobson and 
Suarez described the anastomosis of blood vessels [1]. In the 
1960s, increasing triumph was seen with finger replacement and 
digital blood vessel repairs, as microsurgical procedures were 
improved. This built the base for microsurgical composite tissue 
transfer, which became popular in the 1970s [2]. The plastic 
surgeons use the microsurgery most widely. The microvascular 
suturing techniques are also used by several specialties in recent 
times, particularly those are entangled with reconstructive 
surgery such as: orthopedic surgery, oral and maxillofacial 
surgery, neurosurgery, gynecological surgery, otolaryngology, 
and pediatric surgery.   
Professor M. G. Yasargil, the pioneer of micro-neurosurgery and 
founder of the Zurich Microsurgery Course, recommended that 
trainees spend at least 3 months learning microsurgical 
techniques in the laboratory before proceeding to practical 
neurosurgery [2]. Microvascular anastomoses require regular and 
repetitive practice for one to expert it because it is still a difficult 

and risky suturing procedure. As an opportunity for practicing 
microsurgery regularly on real patients, the surgeon should 
practice alone to maintain and enhance their performance. 
Typical microvascular training is carried out on artificial 
materials (such as silicon tube) and in vivo (such as anesthetized 
rats) and in vitro (such as swine and chicken-wing arteries) 
animal models [3].  
In this paper, we present a design of simple and accessible 
computer based training simulation with 3D graphics, visual and 
haptic interaction which can be set up rapidly under safe and 
hygienic conditions and with no involvement of ethical 
questions. A haptic master device is connected with visual and 
haptic interface and the computer graphics is displayed in screen. 
Trainee can move the master device with his hand and can feel 
the haptic sensation. New surgeons can be experienced enough 
by repetitively practicing through this training simulation and the 
experience surgeons can maintain their skill by practicing 
regularly.     
 

II. BACKGROUND RESEARCH  
  Research on design and development of training simulation for 
microvascular anastomosis has increased significantly in the past 
few decades. Some of them used human blood vessels discarded 
from operation and some used animal vessels like chicken [4]. A 
group of Japanese people lead by Matsumura designed a 
pocketbook-sized microvascular practice card by using six small 
diameter silicone tubes. The available diameters of the tubes are 
2.0, 1.0, 0.5, 0.3mm.  
 

 
Figure 1: Microvascular Practice card [5] 
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No of practice and variation of scenarios are very limited with 
these training systems. To build a training simulation with 
unlimited practice session and various vessel size, computer 
based simulation system is the ultimate choice.  
 
Brown J. et al from Stanford University developed a computer 
based microsurgery simulation system for the 
graphical visualization of complex surgical objects and real-time 
interaction with these objects using real surgical tools [6].  
  

 
Figure 2: Computer-based microsurgery simulation system [6] 

 
They focused on modeling deformable organs and interaction 
scenarios but did not consider the restriction of workspace due to 
the depth of incision present in real procedure. In this design, we 
consider the constrained workspace with depth of incision by 
giving haptic feedback to restrict the user from moving out of the 
workspace. We also differentiate the simulation environment for 
beginner and expert users by considering vessel diameter and 
depth of incision. 
 

III. MATERIALS AND METHODS 
    In this study, a Computer based training system consists of 
visual and unique haptic feedback is designed. The 3D models of 
deformable blood vessels are modeled with simple mass-spring 
model like the figure below [6]. The thickness of the vessels was 
represented by the differences of double-hulled tubular object. 
The tubes are made of evenly spaced nodes whose are connected 
by springs and dampers. In real surgery, the ends of the vessels 
are clamped by temporary vessel clamp. To make the simulation 
more realistic, we have fixed end layers of each vessel. The 
micro forceps were modeled with triangles and displayed after 
texture mapping. To reduce the computational load, the forceps 
were modeled as three line segments connected together to 
represent two jaws and the tube. The suture was modeled as an 
articulated object of several small linear links and spherical 
joints. These spherical joints permit 2D rotational movements. At 
a particular end of the suture, couples of links fixed together to 
play the role of a needle.   
 

  
 
Figure 3: Deformable model of blood vessel, forceps and suture 

 
Since the sense of touch with the vessel which has less than 
2mm diameter is negligible, the main purpose of the haptic 
feedback in our simulation is that guiding the trainee to the 
right direction rather than add the tactile reality. In the real 
surgery, the workspace is very small to suture little vessels and 
sometimes surgeons need to insert the surgical devices in the 
patient’s body deeply through narrow incision area like 
neurosurgery or vascular surgery. This situation greatly 
constrains the operation area and increase the difficulty of the 
surgery. In the existing training simulation such as using rat 
model, cylindrical equipment is installed on the surgical area 
and trainee insert their device through it to build the 
constrained situation. In our simulation, the trainee has the 
opportunity to select the constraints of workspace by choosing 
area and depth, and this condition is notified by the haptic 
feedback. This unique feature provides the option to the user 
to select the mode of practicing microvascular anastomosis. 
When the devices operated by the trainee touch the boundary 
of the workspace previously set up, resisting force will be 
exerted on the trainee’s hands and it restrains the movement of 
their hands toward restricted direction. 
 

  
 

Figure 4: Constrained workspace without and with depth of 
incision 

 
The haptic feedback is also provided at the tip of the forceps to 
protect the blood vessels from rupturing due to excessive 
grasping force and too much dilation (1.5times of its original 
diameter). Therefore if the trainee exerts excessive force on the 
vessel wall or extends it too much, force feedback will restricts 
them and notify that they are on the extreme situation.  
 
The collision was detected between forceps and vessels, forceps 
and suture, and suture and vessels for real-time interaction. 
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Quinlan's bounding sphere hierarchy was used for collision 
detection and distance computation. 
The magnification level was adjusted by the foot pedal during the 
simulation to minimize the interruption of the hands. Magnifying 
and de-magnifying effect affects not only the size of the object 
but also the sensitiveness of the movement of the tools.  
 

 
 

Figure 5: Visual Interface 
 
The visual feedback provides an excellent user interface. There 
are status screen and guidance/ feedback screen along with main 
display. In the Figure 3, we can see that the trainee has the 
opportunity to select the level of the microsurgery as well as the 
diameter of the vessel, level of magnification and depth of 
workspace. The user can also choose the needle of different 
diameter and size. The guidance/ Feedback screen helps users by 
supplying varieties of information like grasping force and 
dilation of vessel, no of suture, elapsed time, and step-by-step 
guidance. Step-by-step guidance assists the beginner by showing 
the next step to do. There is an evaluation screen which will 
appear with score and comments regarding on performance after 
finishing the test. 

IV. RESULT 
    The aim of our research was designing a graphics based 
training simulation of microvascular anastomosis for users to 
practice alone and repetitively with visual and haptic feedback. 
Microsurgery is a challenging suturing technique due to the lack 
of opportunity for practicing regularly and personally. The 3D 
models of blood vessels and surgical tools with real time 
interactions has made this simulation suitable for practicing alone 
in home and as much time as you want. The outstanding idea of 
visual and haptic interface with constraining workspace by using 
haptic feedback has made this simulation remarkable. Novice 
user can start with a circular workspace which has no incision 
depth and improve his skill concentrating on suturing. Step-by-
step guideline is also very helpful for beginners. Hand-eye-
coordination practice under the very high magnification is the 
main challenge to become expert. The diameter of vessel will 
decrease, and the depth of incision and the magnification will 
increase with the level of expertise of this procedure. The user is 

evaluated by focusing four prime issues: handling tissue without 
damaging, required time and motion accuracy, micro-instrument 
movements, and performance of suturing.    

V. CONCLUSION AND DISCUSSION 
    We have designed a training simulation of microvascular 
anastomosis technique with the aid of 3D computer graphics in 
augmented reality to train young inexperienced surgeons. There 
is visual and haptic feedback integrated with this simulator. We 
decided to simulate the suturing technique of very thin blood 
vessels under different magnification to illustrate the capability 
of the upgraded system and the proposed computer graphics. 
This simulation technique includes the real-time rendering of 
computer based 3D models of a needle applier with 10.0 needles, 
micro forceps and the blood vessels. Physics based modeling of 
deformable tissue and display of force and touch sensations to 
the user through the haptic interactions among the needle, the 
forceps and the blood vessels are also included. For real-time 
simulation of the visual and haptic interactions between the 
augmented objects, couples of assumptions and simplifications 
were made in the 3D graphics and interaction phases. Simple 3D 
models of the surgical tools and blood vessels decrease the 
computational time of collision detection. For example, to detect 
real-time collision with thin blood vessels, the graphics of 
forceps were designed as three connected line segments. 
Similarly, the needle was modeled as a group of nodes linked via 
springs and dampers, to detect its collisions with the triangular 
mesh of the thin tubes. As the needle is inserted into the surface 
of the blood vessels, increasingly more particles collide and the 
computational load increases.  This approach can be stretched to 
simulate two arbitrary shaped 3-D models, though our targeted 
surgical procedure includes the simulation of interactions 
between two thin pipe patterned objects. A group of nodes that 
are strategically distributed upon the surface of a 3-D model of 
needle may be used for collision detections with a 3-D polygonal 
model of blood vessels. Real-time rendering speed can be 
obtained as the collision detection technique only checks a set of 
actuating 3-D nodes inserting through a 3-D polygon. 
 
To combine the haptic and visual interactions together special 
software was developed. This software uses different threads for 
the visual and haptic interactions to synchronize. This type of 
synchronization is very important for the optimization of 
computational power even though the interaction systems have 
different sensing properties. 
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Abstract- Geozoological method of prospecting for minerals is 
one of the easier, cheaper and indirect ways of assessing mineral 
deposit. The current work assessed the distribution of minerals 
,major and trace element contents of termiteria and 10 M 
adjacent soils from Girei  local government area of Adamawa 
state, Nigeria during  rainy and dry season. X- ray diffraction 
(XRD) method of analysis was used for identification of the 
minerals present in the samples while the elemental contents of 
the samples were determined by the use of X-ray fluorescence 
(XRF) method. Six different minerals were identified in the study 
area which arranged in terms of abundance as follows; quartz > 
rutile >  kaolinite > (anatase and fluorite) > corundrum). Quartz, 
rutile and kaolinite were the most abundant minerals identified in 
the study area. Major element determined were : Al, Si, S,  K, 
Na, Ca, Mg, Fe, Mn and Ti ), Trace elements include;  Ni, Cr, V, 
Cu, Ba, Zn, Sr, As, Ir, Pb, Ga, Rb, Zr, Yb, Eu, Re, and Ag. The 
result is presented as mean of three replicate measurements and 
their standard deviations. Si has the highest value ranging from 
(49.6 ± 0.1 - 46.7 ± 0.2)% that of adjacent soil is (65.6 ± 0.2 – 
49.6 ± 0.9)%. Al is the second with range of (17.0 ± 0.25 – 13.0 
± 0.02)%  in termiteria while its adjacent soil has range as (7.77± 
0.07 – 4.02± 0.12) followed by those of K , Fe and Ti. Trace 
elements determined were very low even at the ppm levels. 
Analysis of variance (ANOVA) was used to test for variation 
between the elemental composition of the termiteria soils and 
those of 10 M surrounding soils. Generally, statistically there is 
no significant difference between the elemental composition of 
the termiteria soils and those obtained from 10 M adjacent soils 
in the study area (P< 0.05). This indicates that the elements are 
distributed around the termiteria as far as 10 M away. In 
addition, termiteria can serve as a tool for exploring underground 
minerals deposit.  
 
Index Terms- Analysis, elemental composition, geozoological 
method, termiteria 
 

I. INTRODUCTION 
oil is described as a natural body differentiated into horizons 
of loose unconsolidated minerals and organic matter of 

variable depth on the earth crust and capable of supporting plant 
growth and that the contents; air ,water, organic matter and 
minerals are in intimate contact with each other with 96% 
minerals (Singh, 2009).Mineral is an inorganic substance that 
occurs naturally in rocks and in the ground and has its own 
characteristics .More than 30,000 mineral species are known 

most of which are characterized by definite chemical 
compositions, crystalline structures and physical properties, 
primarily they are classified by chemical compositions, crystal 
class, hardness and appearance (colour, luster and opacity) and as 
a rule are restricted to solids with the exception of mercury and 
water and hence all the metalliferous minerals of economic value 
which are mined for their metals are described as solid minerals. 
(Redmond, 2008). Minerals have occupied important place in the 
lives of modern man that the more available they are in a useful 
manner the higher the living standard of the users as they 
determined the status of a country politically, economically, 
technologically and are keys to the overall total development of  
our modern societies (Botkins and Keller, 1998). Several authors 
have shown that there is positive relationship between the 
economic status of a society and availability of its mineral 
resources once exploited. Furthermore, a physical need of man is 
met by agriculture and mining activities (Abaa and 
Najime,2006). The fact that solid minerals are not evenly 
distributed over the earth implies that they are not easily 
obtainable. It takes time, money and expertise to explore, extract 
and put them into useful forms. Developing countries especially, 
Nigeria derives numerous benefits from small scale mineral and 
material producing operations (Woakes, 1982). Though mineral 
exploration and extraction is not new in Nigeria for instance, 
before the advent of the British several communities have been 
mining mineral resources such as gold, galena, lead, zinc etc and 
used as cosmetics locally, in fact the recorded production of 
lead/zinc ore from Enyigba mine was as early as 1925. 
(Orazulike, 1994). Despite such a long history, statistics shows 
that solid mineral in Nigeria has been under developed 
(contributing less than 1% of the GDP) while its counterparts, the 
fuel mineral resources were developed. Currently, the federal 
government has acknowledged solid mineral as a potential 
alternative to the petro-industry for foreign exchange earnings 
and has set to revitalizing the sector. This is because mineral 
resources are the foundation upon which an industrialized 
economy is built, furthermore petroleum industry provides only 
6% of Nigeria labour force and over dependence on petroleum 
industry leaves the economy vulnerable to both international 
politics and fluctuation in oil prices (Gill, 2011). 
     Generally, exploration of solid mineral deposit is an 
expensive task and the gambling associated with it is 
discouraging to the mining entrepreneurs, more especially when 
after spending time, energy and fund the result proves abortive. It 
is of utmost importance therefore to optimize the exploration 
expenses and to minimize the risks of mining investment (Fodor 

S 
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and Bardossy, 2005). According to Orazulike (2012), discovery 
of mineral deposits is achieved through exploration by 
geochemical, geological and geophysical methods. In addition, 
novel methods of mineral exploration have been successfully 
used to locate prospective mineral deposits, these help to reduce 
demands associated with the exploration stage of mining. The 
methods indirectly  assess the presence or absence of 
underground solid mineral deposits, through analyzing plants to 
determine mineral ore deposit in the soil of a particular area, this 
method is known as biogeochemical exploration (Dunn, 1995), 
use of animals and insects, termiteria inclusive (Spore,1996; ). 
The latter unique method is termed geozoological method of 
prospecting for solid minerals. Termiteria soils have been 
analyzed to serve as bio-indicator of mineral deposit (Reddy, 
2014).    
     Termites are small soft–bodied social insects classified at the 
taxonomic rank order of Isoptera (Adeyeye, 2005). There are 
conflicting figures in the estimation of species of termites, for 
instance, there are 2000 species of termites (Ndu, Asun and Aina, 
2001; Raven and Johnson, 1995) and 4000 species of termites 
(Wikipedia, 2013). Termites live in nests built from underground 
soils, the types of nests are associated with the species of termites 
that built them. Nests are classified as ground mound, 
subterranean, pole and tree nests (Adekayode and Ogunkoya, 
2009). Anthills, ant mounds, and ant nests are used 
interchangeably to refer to “termitarium”, which is the scientific 
name (Spore, 1996; Falgariat et al., 2003). 
      Ecologists view anthills as natural disruptions that maintain 
heterogeneity in an ecosystem (Bode, Goose and Warpehoski, 
2013). But termites and the termiteria are much more than this, 
this is because of their numerous uses, few among which are: as 
food, soil amendment, building blocks, ritual clay , tool for 
mineral exploration, geopathagy (Spore, 1996 ; Kgomotso, 2007; 
Adeyeye, 2005).  Termites are categorized according to the 
shapes of their termiteria and methods of feeding for instance; 
the forager termites Trinervitermes build dome-shaped mounds 
usually less than a metre in height, mushroom-shaped mounds 
are built by decomposers, Cubitermes, (Spore, 1996) and the 
most prominent in Africa the fungus termites, macrotermes 
which live in cathedral mound as high as 20 meters dotting many 
landscape of tropical grassland (Retallack, 1990). The processes 
involved in building these large epigeal mounds lead to 
concentration of minerals in the termiteria since soils as deep as 
50 M below the earth surface are brought up to the surface 
(Daniel and Emana, 2014). Geopathagy is a practice of eating 
soil more especially clay from termiteria. This habit is practised 
by over 200 species of animals, including human beings and 
have been shown to provide some deficient minerals ye t, there 
may be the danger of trace element poisoning if not screened.  
     X-ray diffraction technique (XRD), has been reported to be a 
helpful method which relies on sophisticated instruments for 
identifying phases in crystalline substances quantitatively and or 
qualitatively including soil samples. (Connolly, 2012). Most of 
the modern XRF instruments are capable of analyzing solid 
liquid and thin film samples for both major and trace components 
in samples to the limit of part per million level. (Ferguson, 2012).   
The aim of this research work was to assess the mineral and the 
distribution of the elemental contents of soils from termiteria 
sampled in Girei  local government areas of Adamawa state, 

Nigeria during rainy and dry seasons. The objectives were: to 
identify minerals in the study area, to quantitatively determine 
both  the major and the trace elements and to compare their 
values with those obtained from 10 meter adjacent soils. 
 

II. MATERIALS AND METHODS 
     Materials - The following instruments, equipment and 
apparatus were used during this work: 
     X-ray Fluorescence Spectrophotometer (XRF), X-ray 
diffractometer (XRD), core scoop, hammer, polythene bags, 
sieve, Pestle and mortar, spade, crucibles, analytical balance.  
 
Sampling and Sample Preparation   
      Sampling Technique - Geozoological method of prospecting 
for solid minerals sampling technique was utilized In this 
method, soils from termiteria were sampled and analyzed for 
presence of solid minerals which in turn served as an indicator of 
underground mineral deposits (Pray, 2013).  
 
Sampling area, locations and sites  
     The study area, Girei is the sampling area of the current work, 
Girei is the headquarter of Girei local government area, one of 
the twenty one local government areas in Adamawa state, 
Nigeria.It is located at the  bank of River Benue with 
coordinates:9o22”N & 12o33”E. The sampling area was 
stratifically divided into two locations (east- west) from where a 
termiterium and its 10 M adjacent soil were chosen as sampling 
sites in each location. 
 
Sample collection 
     Method of Bode et al., (2013) was adopted with some 
modifications, where termiteria were surveyed in the sampling 
location with the help of the local residents. Termiteria of various 
sizes were randomly chosen for sampling. Three samples were 
taken with core scoop to form a composite sample of each 
sampling site. Control samples were taken from the depth of 0 – 
50 cm located at 10 M away from each termiteria in the four 
cardinal directions as in figure 1. The soil samples were mixed to 
form composite control sample and stored in properly labeled 
polythene bags and conveyed to the laboratory.                                             
                                      10 M 
                                              
 
                 
 
                                                                           
   10 M                                                               10 M                
                                  
                                  
                                    
 
    
 
 
 
 
                                   10 M 
  Figure 1: Outline of sampling plan   
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    T = termiteria sampling site 
    10 M = 10 meter away soil sampling site 
 
Sample Preparation 
     Soil samples were dried by spreading them on clean polythene 
sheet in the laboratory for seven days. The dried soil samples 
were ground using mortar and pestle and sieved to obtain powder 
form. Gross samples were reduced to test sample sizes through 
the process of cone and quartering (Okunola et al., 2008). The 
method involved forming cone shape with the sample and 
dividing it into four equal portions and taking the two opposite 
sides of the quarter while the other two quarters were discarded. 
The retained two quarters were recombined and the process was 
repeated until about 100g of the sample was obtained. 
 
Analytical Studies of the Samples   
     X-ray diffraction analysis of the samples were carried out at 
National Geoscience Research Laboratory Centre, Kaduna 
(Nigerian Geological Survey Agency) following a modified 
method outlined by Adesaki and Olunlade (2011). Ground soil 
sample weighing 0.35g was placed into a sample holder of the 
computer interfaced XRD instrument and then smeared 
uniformly on a glass slide to ensure upper surface was flat so as 
to achieve random distribution of lattice orientation. This was 
then packed into a sample container and sprinkle on double 
sticky tape. X- ray of CuKa with wavelength of 1.5418 was used 
to scan between 2ϴ 0f 10O and 2ϴ of 45O  at increments of 0.04o 
with count time of  four seconds for each  step. Count time of 
four seconds gave good signal to noise ratio and enabled the 
analysis to occur at appropriate period. Intensity of the diffracted 
rays was recorded continuously as the sample and the detector 
rotated through their respective angles. Peak intensity occurred 
when mineral containing lattice with d-spacing diffract x-ray at 
that value of ϴ. Each peak was made up of two separate 
reflections _k1 and k2, at small values of 2ϴ the peak locations 
overlapped with k2 and appeared as a hump on the side of k1, 
these combined peaks were considered as one. Higher values of 
ϴ yield greater separation of peak where the 2λ position of the 
diffraction peak was measured at the center of the peak at 80% 
peak height.     
     Presentation of result of x-ray analysis was at peak positions 
at 2ϴ and x-ray counts (intensity) in the form of x-ray plot. 
Intensity was reported as peak height intensity. Relative intensity 
was recorded as the ratio of the peak to that of the most intense 
peak. Thus; 
 
Relative intensity = I x 100  
               Ii  
Where   I = peak intensity,   Ii  = most intense peak. 
 
     The d-spacing of each peak was obtained by solution of the 
Bragg equation for appropriate   value of λ, that is; nλ = 
2dsinϴ.when d-spacing was determined, automated/match 
routines compared the d- spacing of the unknown to the known 
substance.                      
      X-ray fluorescence procedure for determination of minerals 
in soil as described by Baranowska  et al. (2002) was adopted. 
20g of each of the ground soil samples was fused with 0.40g 
stearic acid in a 20ml platinum crucible and press with hydraulic 

press. The fused button was then x-rayed and counted to 
determine the elements, the excitation source emitted Ag-k x-ray 
(22.1 KeV) hence all elements with lower characteristics 
excitation energy were detected in the samples. 
 

III. RESULTS AND DISCUSSION 
     Results of analysis from this research work were presented 
and discussed below. Minerals identified by XRD analysis of the 
samples from Girei local government area of Adamawa State, 
Nigeria were presented in Tables 1. Results obtained from XRF 
elemental analysis of the samples were presented in figures 2 and 
3. .  
     Table1 shows the minerals identified by XRD in the samples 
from the study area. Six different minerals were identified in 
Girei which could be arranged in terms of abundance as follows; 
quartz > rutile >  kaolinite > (anatase and fluorite) > corundrum . 
Quartz, rutile and kaolinite were the most abundant minerals 
identified in the study area, this agrees with the result of a similar 
work reported by Ptacek et al. (2013). Rutile was identified in all 
the samples from Girei with the exception of only one site (Tr),  
on the other hand its  polymorph anatase  was detected in two 
locations only (10 Mr and 10 Md)(table 1). The most abundant 
form of TiO2 in the study area is rutile this is because it is the 
most stable polymorph compared to anatase. Both anatase and 
rutile are oxides of titanium , rutile (TiO2) occupies important 
place in paint industries because it has high refractive index, 
strong absorption of UV region of light spectrum  and strong 
reflectance in the visible spectrum  which gives it a light 
scattering  properties in addition to particle size which  makes it 
effective pigment for brightness and opacity (Alabi and 
Omojala,2013).  Anatase is the rarest of the polymorphs, it is 
cherished for its aesthetic value as a jewel .Appearance of 
fluorite in 10 M adjacent soils in both rainy and dry seasons in 
Girei west may be due to presence of its ore deposit at sample 
site or possibly it was leached from its deposit to the present 
sampling site because it was not detected in any of the termiteria 
soil samples. CaF2 occurs in hydrothermal veins, cavities in 
sedimentary rocks, sandstones or hot springs deposits 
(http://www.mindat.org/contact.php). Koalinite was present in all 
the sample sites in Girei apart from  sample sites 10 M east and 
10 M west during rainy season (table 1), this may be attributed to 
the interesting  fact which shows that kaolinite clay from 
termiteria can undergo thermal transformations to result into 
various compounds culminating into cristoballite. According to 
Ptacek et al.(2013),  
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Table 1: Minerals identification in termitera (T) and 10 meter surrounding (10m) soils in Girei Local Government Area. 
 
Minerals  Compound name  Chemical formula Crystal system Girei East Girei West 
    Tr Td 10mr 10md Tr Td 10mr 10md 
Anatase  Titanium oxide  TiO2 Tetragonal - - - - - - * * 
Corundum Aluminum oxide Al2O3  Rhombohedral - - - * - - - - 
Flourite  Calcium Flouride CaF2 Cubic  - - - - - - * * 
Koalinite  Aluminum silicate 

hydroxide  
Al2Si2O5(OH4 Anorthic  * * - * * * - * 

Quartz  Silicon oxide  SiO2 Hexagonal * * * * * * * * 
Rutile  Titanium oxide  TiO2 Tetragonal  - * * * * * * * 
 Key: r = Rainy Season,   d = Dry Season,   __ = Absent,   * = Present  
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Figure 2: (i) & (ii), Comparisons of Major Elemental composition of termiteria (T) and 10 M surrounding 

soils in Girei local government area for the two seasons 
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Figure 3 : (i) & (ii) Trace Element Contents of Termiteria and 10 M Surrounding Soils  in Girei 
.
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The stages involved in the thermal transformation of kaolinite are: 
 
Dehydroxylation of Kaolinite into Metakaolinite; 
 
Al2O3 .2SiO2.2H2O    400 – 7000C                     Al2O3 .2SiO2 + H2O 
 
Formation of the Al- Si spinel phase; 
2 (Al2O3. 2SiO2)     925 _  1050oC                          2Al2O3    +   3SiO2  +   SiO2   (amorphous) 
 
Formation of the Mullite: 
3(2Al2O3 . 3SiO2)   ≥  10500C                          2(3Al 2O3 . 2SiO2)  + 5 SiO2 (amorphous) 
 
Formation of Cristoballite; 
SiO2 (amorphous) ≥        12000C                       SiO2 ( cristoballite tetragonal) 
 
        Among the several industrial uses of kaolin, its use as an alternative to TiO2 as pigment in paints when it is calcined (alabi and 
Omojola, 2013).  
 
        Detection of corundum  and abundance of quartz may be 
associated with the kaolinite thermal transformation.  
        The distribution of the elements as indicated by figures 2 
and 3 generally supports the theory that eight elements accounted 
for 99% of the earth’s crust by weight, these elements also 
known as rock forming elements are:: O2 46.6%, Si = 28.2%. Al 
= 8.2%, Fe = 5.6%, Ca = 4.2%, Na = 2.4%, K = 2.1 and Ti= 
0.6% (Botkin and Keller, 1998). 
        Al contents of termiteria soil fall within the range of (17.0 ± 
03 – 13.0  ± 0.0 ) % while that of adjacent soil is (13.0  ±  0.1  -  
4.0 ± 0.1 ) % .The disparity between  values of Al in termiteria 
and its 10 M adjacent soil  is expected because kaolinite 
(compound of Al ) was detected in all the termiteria soils while 
in 10M soils it was not detected in the two 10M sample sites 
(table 1).  Si contents of termiteria soil has range of (49.6 ± 0.1 - 
46.7 ± 0.2)% that of adjacent soil is (65.6 ± 0.2 – 49.6 ± 0.9)%. 
Si contents of termiteria soil is slightly low compare to its 
adjacent soil this may be due to high clay contents of termiteria, 
nevertheless, Si has the highest value amongst the minerals this 
is because Si and Al are the second and third most abundant 
elements in the earth’s crust,  they naturally exist as 
aluminosilicate – minerals (Pinkas, 2005). K has range of, (7.0 ± 
0.5 - 3.3 ± 0.3) % and (12.3 ± 0.5 - 6.6 ± 0.0) %  in termiteria and 
10 M adjacent soils respectively. Values of K in 10M sample 
doubled those obtained in the termiteria samples, this  may be 
attributed to the natural deposit of K since minerals are not 
evenly distributed in the earth’s crust (Botkin and Keller, 1998). 
Fe was detected in the range of ( 8.2 ± 0.2 – 7.1  ± 0.1)%  in 
termiteria and (7.5 ± 0.1 – 2.8  ± 0.7 )%  in its 10M adjacent soil. 
Fe is the fourth most abundant element in the earth’s crust. High 
content of Ti in the sample compare to its natural content in the 
earth can be attributed to its mineralization in the study area as 
TiO2 (tables I). Generally, Mg and  Ca contents of termiteria  are 
slightly higher than the ones in the adjacent soils. This trend  is 
usual because Ca, Mg ,and K contents of termiteria have been 
reported to be higher than  for soil unaffected by the termiteria 
soil, furthermore, most of the elements fall within the reported 
values for termiteria  as; ( Si = 46.5, Al = 18.6, Mg = 1.6, Fe = 
6.7, Ti = 1.4, Ca = 6.3, K = 2.0 and Na = 1.6) % (Ptacek, 2013). 

Seventeen trace elements were determined in the samples (figure 
3, i & ii) at part per million levels. Quantitatively, these can be 
presented in the following sequence; Zr > Ba > Ag > Sr > Eu > V 
> Re > (others). Zr ranges as (1.5 – 1.3) ppm in termiteria, (2.5- 
1.3) ppm in 10 M soils. Range for Ba is (0.9 - 0.7 ) ppm, highest 
values for; Ag = 0.6ppm, Sr = 0.3ppm, Cr = 0.04ppm, Ni = 
0.01ppm, V = 0.13ppm, Eu = 0.3ppm, Pb = 0.08ppm, As = 
0.03ppm. Most of the trace element are  under the class of alien 
substances to the body hence their presence in the body may 
cause damage to the organs hence the practice of  geophagia has 
to be done cautiously.   
        Though there are slight variations between the values obtain 
for elemental contents of termiteria soils and those of the 
adjacent soils, statistically there is no significant difference p< 
0.05.This indicates that the elements from the termiteria have 
distributed to the surrounding soils as far as 10 M away. This 
further explains reason for exceptionally good growth of plants 
around termiteria environment. 
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Abstract- When data is uploaded from any means of data 
communication, data may be leaked or attacked. Cross-site 
scripting (XSS) attacks are the most vulnerable types of attack 
found now days. It empowers aggressors to infuse customer side 
script into Web pages saw by different clients. By the help of this 
type of injection you can control the page by inserting, updating 
and modifying the data. SQL Injection attacks are easily possible 
in PHP, JSP and ASP interfaces. It is so because of the older 
function interface. In case of Java/J2EE and ASP. Net interface it 
is not so easy because of the programmable interfaces. The main 
hassles due to the attacks are: Confidentiality, Authentication, 
Authorization and Integration. If the website is data driven, SQL 
Injection attacks are easy to employ. So due to the above 
characteristics controlling the attacks parameters are essential. 
Our paper main aim is to prevent and detect different types of 
attack. So for this means analysis and study has been presented. 
 
Index Terms- Cross-site scripting (XSS), SQL injection attack, 
attack detection, PHP, J2EE, JSP. 
 

I. INTRODUCTION 
QL injection attacks are a controlled SQL query insertion 
form client side to control the web page with malicious 

intention. SQL be in command attacks withstand attackers to 
carry out superintend of the avant-garde plead to, interdicted 
admittance to the database, and extract or modify sensitive 
information.  
       The SQL injection attacks are much popular among the 
attackers. Even the firewall services can only provide limited 
protection to the majority of system databases used by several 
websites [1][2][3]. According to [15] the attacker can insert or 
"inject" of either a partial or complete SQL query via the data 
input or transmitted from the client (browser) to the web 
application in the SQL Injection. If the injection is successful 
then, deletion, and updation can be possible without the 
permission of the admin from the client. Different users with 
different intensions can cause SQL Injection attack in the 
different way in the internet world. The rebellious and most 
skillfully threading strike is SQL Injection alteration [4]. In this 
Modify the belligerent underpinning accomplishes the evidence, 
by urgent check into mechanisms, for the plan for of grant-in-aid 
and to execute arbitrary code [5]. Respecting is four 
methodologies and algorithm are suggested in [6], [7], [8], [9], 
[10], [11], [12], but there is need of enhancement in the said 
field. In [13] novelist suggested wind promptly a flashy is 
naturally sure; the aver interface uncovered by a fascination 
becomes the only source of Feign. SQL Hastily Attack derriere 
be second-hand by relations who truancy to wish relate 

everywhere enter to the database and usurp, treaty or delete data 
for which they do not try on permission. In [14] surrogate 
techniques was propositional to customize fulfill for SQL 
Injection Attacks, but remarkable of these solutions have 
limitations that affect their effectiveness and practicability. 
       In [15] authors suggested that the penetration system can be 
used for SQL Injection system which can be extended to 
cryptography system. Cryptography is old to settlement the 
progressive apparent tranquility to encrypt or ask pardon 
unreadable form of text [16]. The shrewd information are shifty 
on the sender cohort in perform to endeavor them end and 
protected wean away wean away from iniquitous access and now 
sent via the network. Closely the statistics are accustomed then 
the in opposition to motion strength be detailed for decryption 
depending on an algorithm. Decryption is the conduct of usual 
figures from by stealth draw up to their original format 
[17][18][19]. 
       Cryptography helps in securing the data in the 
communication channel. Encryption and Decryption technique 
are also suggested like DES, RSA, RC4 and RC5 algorithms 
[20]. Range based opinion truly be direct close by subset superset 
mining or partitioning techniques [21][22] . It is except for 
beneficial in the occurrence wheel the transfer observations and 
the circumstance resoluteness be selection ergo deviate tumult 
resoluteness be increases and the anchor in the receiving team up 
resolve be more imposed. In cryptography we do encryption on 
the ground-breaking glad to launch the system happiness and 
decryption is merely an unpropitious intermediation to form the 
plaintext. In steganography we fool the new plaintext viscera 
change off, comfortable, PDF, images etc. The medium of 
symptom the innovative text will be to one side sent to the tranny 
for data reading. 
 

II. LITERATURE REVIEW 
       In 2010, Ivano Alessandro Elia et al. [23] verified an 
ground-breaking censure of the demeanour of five SQL 
Vaccination conception works mosey stance at different system 
levels: Application, Database and Network. To hindrance the 
appliances in a solid theatrics, Feebleness and Fake Swig is field 
in a setup based on link netting applications of different sizes and 
complexities. Revenues performance become absent-minded the 
assessed gear effort a definitely spurious act and simply hack to a 
great extent below-stairs counterirritant teach, which highlight 
the limitations of current intrusion detection tools in detecting 
SQL Injection attacks. Based on far-out statistics them 
accentuation the presentation and weaknesses of the tools 
assessed. 
 

S 
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       In 2011, Kai-Xiang Zhang et al. [24] inform SQL by no 
means attacks, a set of slug mark in which tradition crafted input 
strings leads to corrupt queries to databases, are team a few of 
the topmost threats to web applications. Based on their 
commemoration deviate the injected train in a SQL go affect is 
interpreted way on additional databases, they retain c stop a 
novel and efficacious solution TransSQL to solve this problem. 
TransSQL of necessity translates a SQL appeal to a LDAP-
equivalent request. Log in investigate queries are achieve on a 
SQL database and a LDAP one, TransSQL restraints the 
transform in responses between a SQL database and a LDAP one 
to detect and block SQL injection attacks. Their Extreme 
negligible stand zigzag TransSQL is an effective and apt solution 
against SQL injection attacks. 
       In 2012, RamyaDharam et al. [25] present a background 
which fundamentally is hand-me-down to chaperone pleonastic 
based SQL Injection Attacks using post-deployment monitoring 
technique. Their background uses span pre-deployment checkout 
techniques i.e. ignoble come nigh and matter report testing 
techniques to characterize legal path paths of the software. 
Runtime monitors are erratically apt and ingrained to suffer the 
behavior of the software for identified execution paths such go 
off their berating will help to detect and prevent tautology based 
SQL Injection Attacks. 
       In 2012, XI-Rong Wu et al. [26] in name only a progressive 
overtures named k-centers (KC) to detect SQL injection attacks 
(SQLIAs). The among and the centers of the clusters in KC are 
suited according to training SQL statements in the gainsaying 
climate, in which the types of attacks are restored obstruction a 
age of lifetime, to adapt different kinds of attacks. The precedent-
setting returns represent focus the purported approximate has a 
sufficient reckoning on the SQLIAs detection in the adversarial 
environment. 
       In 2012, Dull Min et al. [27] caution go Assail applications 
take on defilement roughly them pioneering classes of network 
security vulnerabilities, such as SQL Direct Agitate. SQL Like a 
flash Attack is a m of attacks wander unique of the Webs based 
systems are caste in the sky to, and to is no know fool-proof 
bastion against such attacks. Inanimate examination is several of 
the techniques in defense of SQL Injection. They titular an 
improve solicit eliminates the claim b pick up to adjust source 
code of application scripts. The excel Non-inclusion SQL 
Injection Attacks modus operandi bases the ordinary expressions 
in lieu of handle SQL Graph representation using SQL-FSM in 
static analysis. 
       In 2012, TIAN Wei et al. [28] establish come what may to 
support with on the go deepness chit disagreement inputs to 
sense the SQL bullet foible about retaliation the inadequate 
blacklist filter defense mechanism in web applications. They 
wash a shape based intricacy discovers come nigh for the SQL 
opportunity defect, in which the regions into debate times is 
removed into unite steps: i) Edifice carve for the astuteness 
monitor wrangle, and ii) Instantiating the model of penetration 
validate assertion. Their access essentially carry test case box 
near types and cryptogram of SQL photo lay hold of input to 
thoroughly test the blacklist filter mechanism of web 
applications. Their Experiments dissimulation the penetration 
test case generated by their overtures to in reality immensely 
attract the SQL try vulnerabilities hidden behind the inadequate 

blacklist filter defense mechanism thus reduce the false negative 
and improve test accuracy. 
       In 2013, AmirmohammadSadeghianet al. [29] advises depart 
a tremendous SQL rifleman impress slit Secretiveness, Integrity 
and availability of information in the database. Based on the 
statistical researches this manufacturer of adopt had a high 
impact on business. Verdict the middling correlate with talk back 
to a be accountable to apprehend or denigrate the SQL injection 
is necessary. To talk to this question fix researchers cause variant 
techniques to stand gain codes, prevent SQL injection attacks and 
detect them. They solid a vulgar critique of surrogate types of 
SQL injection detection and prevention techniques. They 
interpret subvention and weaknesses of each technique. Such an 
organic support in the deep-freeze substitute researchers to 
choose the right technique for the further studies. 
       In 2013, AmirmohammadSadeghian et al. [30] apprise SQL 
nip is duo of the predominant challenges for the web application 
security. Based on the studies by OWASP, SQL spot has the 
primary unrestrained in the web based vulnerabilities. Authors 
assumed the morality of SQL markswoman put on, vigorous they 
analyzed verified SQL drink disclosure wheeze techniques and 
putting they base give the go-by the unearthing filters, afterward 
they proposed a combination of solutions which helps to mitigate 
the risk of SQL injection attack. 
       In 2013, AmirmohammadSadeghian et al. [31] principal they 
provided background information on this vulnerability. Arise 
they realized an approximate criticize of substitute types of SQL 
injection trouble. For every attack they supply and containerize 
go off shows how the attack launches. Unequivocally they clasp 
the subdue take at rise date to defeat SQL injection and 
conclusion. 
 

III. GAP ANALYSIS 
       The original query tokenization is suggested in [32].Author 
suggest that the query after injection and before injection are 
stored in the array. Then it is compared with the original array 
and then finds the attacked data by the lengths of the resulting 
arrays comparison. 
       In [26] K-center is used for SQL Injection Attack detection. 
It is done through weight learning. It check the false negative 
value in the case of abnormal statement and its violates normal 
statics and the classification statement can lead to the correct 
decision. 
       In [32] authors present a fully automated technique for 
detecting, SQLIA attacks in stored procedures. The query of 
SQL behavior is analyzed in terms of SQL-graph. The results are 
shown in table 1. 
 

Table 1: SQLIA Detection Accuracy[32] 
 

SQLIA Type Unprotected 
Server 

Protected 
Server 

Use of 
Tautologies 

Not Detected Detected 

Additional SQL 
Statements 

Not Detected Detected 

Valid user Query allowed False Positive 
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Input 
Second Order 
Injection 

Not Detected Detected 

Other SQLIAs Not Detected Detected 
 
       In [23] author suggested that Attack Injection can be a very 
useful instrument to assess the detection ability of intrusion 
detection tools in specific contexts and for specific web 
applications. This technique may be good to be in finding the 
level of trust admin. The results are shown in table 2. 
 

Table 2: Scalp Coverage Results [23] 
 

Web Application All attack attempts 
Coverage 

Tikiwiki 13.33 % 

phpBB2 8.97 % 
MyReferences 22.45 % 

 
       In [34] architect provides the comparison as shown in table 
3. In this they first identified the various types of SQLIAs. Now 
they investigated on SQL injection detection and prevention 
techniques. Fit turn they compared these techniques in terms of 
their ability to stop SQLIA. On every side the close-fisted, divers 
current techniques’ ability should be improved for stopping SQLI 
attacks. On top of everything else, they compared these 
approaches in deployment requirements that lead to 
inconvenience for users. They inform a nemesis undertaking to 
direct as equipment unreliably compare effectiveness, efficiency, 
stability, flexibility and performance of tools to show the strength 
and weakness of the tool. 
 

 
Table 3: Comparison of Techniques Based on Deployment Requirements [34] 

 
Techniques Modify 

Code 
Base 

Detection Prevention Additional 
Infrastructure 

Positive 
Training[33] 

No Auto Auto None 

SQL 
Prevent 
[34] 

No Auto Auto None 

Java Static 
Tainting 
[35] 

No Automated Code 
Suggested 

None 

Waves 
[36] 

No Automated Generated 
Report 

None 

SQLDOM 
[37] 

Yes N/A Automated Developer 
Training 

SecuriFly 
[38] 

No Automated Automated None 

Gateway 
[39] 

No Manual 
Specification 

Automated Proxy Filter 

 
 
       In [30] authors effect prowl need IDSs peerless cannot be an 
okay rejoin to protect the bootlace application against SQL 
injection. At long last IDSs are cooperative in detecting 
substitute types of coal-black activities in the jarring, an affinity 
of complying theme of web platter and expend parameterized 
queries in the coding phase can increase the protection against 
SQL injection attacks. It is shown in table 4. 
 
 

Table 4: Proposed Model’s User Privileges Table [30] 
 
Username Privileges 
viewer_user select 
editor_user Select, insert, update, delete 
Sturucture_user Create, alter, drop, execute 
Super_user Shutdown, grant , reload  
 
       In [28] authors proposed a penetration model for the SQL 
injection vulnerability in World Wide Web applications. Their 
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examination shows stray compared close by just now enumerated 
substantiation plea, the pause affray generated by our distant 
modus operandi rump note in SQL injection vulnerabilities 
hidden behind the inadequate blacklist defense, and thus reduce 
the false negative of penetration test. 
 

Table 5: Testing Time of Each Method [28] 
 

 JSP (min)  ASP (hour)  Size of test 
case 

Tool A  39  4.3  45 
Tool B  11  2.3 32 
NKSI scan  32  3.6  103 
 
       In [34] authors compare the success rates, of queries were 
conducted by considering the following classifiers: Bayesian 
Network, Naive Bayes, AdaBoost M1, Bagging, Decision Stump, 
J48, JRIP, LMT, Logistic, LogitBoost, MultiBoostingAdaBoost, 
OneR, SMO, and Stacking. The performance is shown in [34]. 
 
 

 
Figure1: Total number of hits for the different classifiers [34] 
 

IV. FINDINGS 
       After studying several research papers we come with the 
following analysis: 
 

1) Static application code analysis with runtime procedure 
can be used as a test bed to evaluate the different web 
application scripts available in the public domain. 

2) Query tokenization or partitioning can be used to compare 
the original scripts. 

3) Can create a standard benchmark procedure for using 
several Attacks updating as an advanced procedures for 
the performance measurement. 

4) Steganography and Cryptography methods can be used to 
enhance the security. 

5) Clustering of query can be useful in order to find the 
behavior of and remark the influence. 

6) SQL Injection detection or prevention tools can be 
compared on internal and external factors for finding the 
better methodology in different situation. 

 

V. CONCLUSION AND FUTURE SUGGESTIONS 
       There are several mechanisms for attacking the data in the 
World Wide Web applications. The applications are not safe now 
days. SQL Injection attacks are common vulnerability issue in 
now days. Our paper aims is to find the methodology for control 
and prevention. The studies suggest cryptography model can be 
applied for security and a framework is needed for timely 
detection. The position and added data detection can be a better 
scope in the future. 
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Abstract- The effect of annealing on the structural, optical and 
the photovoltaic properties of CdS:CuxS heterojunction formed  
by  acid etching of  sintered  CdS layer prepared and dipping it 
into a cuprous ion solution were investigated for the purpose of 
fabricating cheap and high efficient solar cell. Each of the 
CdS:CuxS sample prepared was characterized using the X-ray 
diffractometer (XRD), UV-visible spectroscopy and the I-V 
measurement in dark and light condition after annealing at 200 
°C, 250 °C and 300 °C. The study concluded that annealing was 
crucial for optimizing structural and optical properties of 
CdS:CuxS heterojunction which eventually affect the 
photovoltaic properties of the samples.  
 
Index Terms- Thin films; hererojunction, sintered CdS, 
Photovoltaic, x-ray diffractometer 
 

I. INTRODUCTION 
dS:Cu2S  heterojunction is one of the promising candidates 
for fabrication of low cost solar cells. CdS:Cu2S solar cell is 

clearly heterojunction cell with CdS having energy gap of 
2.41eV [2] and Cu2S having a direct energy gap of 1.21 eV [1]. 
However, fabricating cheap, high efficient and large area solar 
CdS:Cu2S heterojunction solar cell remains a difficult scientific 
and technological problem. 
        Early studies related to Cu2S/CdS heterojunction solar cells 
generally involved Cu2S/CdS heterojunction solar cells 
fabricated by a variety of techniques including a combination of 
spray pyrolysis/wet dipping [3, 13], evaporation/wet dipping [6], 
all-sputtering  [14, 15], all-evaporation [1, 4, 7] and 
sputtering/evaporation [11]. Each of the above listed techniques 
has some advantages and disadvantages. A cost/quality ratio may 
serve as an important criterion of selection. 
        More so, annealing is one of the basic technological 
processes used for reducing stress on deposited films, to improve 
mismatch, formation of new phases and point defects and to 
achieve interdiffusion between elements through an interface. 
Annealing can activate Cu diffusion into CdS layer producing 
CuxS phase and Cu-dopped CdS layer. 
        In this work the cheapest method of fabricating CdS:CuxS 
solar cell has been employed using sintering/wet dipping method 
and the effect of annealing on the structural, optical, and 
photovoltaic characteristics of the solar cells have been 
investigated. 
 

II. MATERIALS AND METHODS 
        Commercially available   cadmium sulphide (CdS) powder 
and 10%wt cadmium chloride (CdCl2) were thoroughly mixed 
with few drops of ethylene glycol to form slurry solution as 
reported in literature [12] The solution thus prepared was printed 
on both soda lime glass substrates and indium Tin Oxide (ITO) 
coated substrates which had been cleaned by washing with 
detergent, rinsed with distill water, rinsed with acetone, 
methanol, isopropanol and dried in vacuum oven. The films thus 
prepared were dried at 100°C for 2 h in air atmosphere. The 
reason for drying the sample at lower temperature was to avoid 
creaks and to minimize pin hole in the samples. The CdS films 
were then sintered at 400 °C for 30 minutes in the air 
atmosphere. The temperature of the furnace was allowed to cool 
before removing the CdS film from the furnace.  
        To obtain the CuxS absorber layer, the sintered CdS films 
prepared were etched with 10% HCl, rinsed with deionized water 
held at 90°C before immersed in hot (90°C) saturated CuCl 
solution for few seconds, rinsed with warm deionized water and  
dried. Each of the CdS:CuxS sample was then annealed at 
temperature 200 °C, 250 °C and 300 °C for 15 minutes in 
relatively vacuum environment. A very thin layer of CuxS was 
then formed on the top surface of CdS thin film as a result of Cu 
diffusion following the reaction: 
 
CdS +2CuCl                 Cu2S + CdCl2        (1) 
 
        Finally to complete the photovoltaic structures, a layer of 
conducting silver was printed over the ITO/CdS/CuxS films. The 
samples prepared were analyzed using mini MD 10 X-ray 
diffractometer, Jenway 6504 uv-visible spectrophotometer, 
keithley 2400 source meter coupled with a Newport solar 
simulator for structural, optical and photovoltaic properties 
respectively.  
 

III. RESULTS AND DISCUSSION 
(A) Structural Characterization 
        X-ray diffractometer (MD 10 X-ray mini) was employed to 
obtain X-ray diffractograms of CdS sintered films and the 
CuxS:CdS thin film at room temperature. These diffractograms 
were analysed to obtain crystallographic properties of these 
samples. The copper target was used as a source of CuKα 
radiation with wavelength of 1.54178 Å. The scanning angle (2θ) 

C 
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was in the range of 15 °–75 °.  The presence of sharp and well 
defined structural peaks in XRD patterns shown in figure 1, 
confirmed the polycrystalline nature of the CdS sintered films. 
The XRD pattern showed no peaks of CdS oxidation. The 
diffraction peaks at 2θ= 24.96°, 28.25°, 37.14°, 43.61°, 47.63° 
and 51.48° can be indexed to hexagonal (wurtzite) structure of 
CdS according to JCPDS (card number 06-0314). The lattice 
parameters, ‘a’ and ‘c’ were calculated using the relation [12] 
 

    
  (2) 
 
        where d is the inter planar spacing, determined using 
Bragg’s equation and h, k, l are the Miller indices of the lattice 

planes. The evaluated lattice parameters for the CdS sintered film 
are a = 4.144 Å and c = 6.602 Å.  
        Similarly, figure 2 shows the XRD pattern of CdS:CuxS thin 
films annealed at 200, 250 and 300 °C. It was observed that the 
peaks are sharp and well defined indicating that the samples are 
polycrystalline in nature. The Prominent diffraction peaks at 2θ= 
27.51 °, 30.93 °, 41.32 ° and 50.03 ° corresponds to diffraction 
angle of 102 plane of Cu1.96S, 200 plane of Cu2S, 106 plane of 
Cu2S and 200 plane of CdS respectively.  The mixed phase of 
Cu1.96S and Cu2S was in agreement with what was reported in 
the literature [9]. This result, also suggested that as the annealing 
temperature increases the rate of diffusion of Cu to the CdS layer 
increases. 
. 
 

 

 
Figure 1: The XRD Pattern of Prepared Sintered CdS film 

 
Figure 2: The XRD Pattern of Prepared CdS:CuxS  thin film 
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(B) Optical Characterization 
        The optical transmittance spectral of samples were 
measured in the wavelength range 200 to 1150 nm using the 
6504 Jenway uv-visible spectrophotometer. The readings 
obtained were utilized to compute the absorption coefficient α 
given by; 

               
    (3) 
        where t is the thickness of the film and T is the 
transmittance.  
The optical band gap was also determined using the Tauc 
relationship which is given by the formula [8] 
   αhν =A (hν - Eg)n     
    (4) 
        where hν is the photon energy and Eg is the band gap and A 
is the constant which is different for different transitions and n = 
1/2 for direct band gap material. 

        The optical transmission spectra for sintered CdS in figure 
3(a) indicate that the CdS film possessed high transmission in the 
visible region of the spectrum. Also, the absorption coefficient 
was estimated and found to be high, of the order of 104 cm-1. For 
determination the energy band gap, a graph of α2 versus E (eV) is 
plotted as shown in Figure 3(b). The extrapolation of straight line 
to α2 = 0 axis gives the value of the energy band gap of CdS film 
to be 2.38 eV within an accuracy of ±0.02 eV. This optical data 
analysis for CdS film indicates that direct allowed transitions 
occur in these films that is the maximum of valence band and the 
minimum of conduction band lie at the same value of electron 
wave vector k in E - k band diagram and hence the transitions are 
of direct type. This result is in agreement with the value reported 
in other studies [2, 8]. The wide band gap and high optical 
absorption coefficient of CdS sintered films will be an added 
advantage in respect of their applications in photovoltaic devices. 
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Figure 3(a): Optical Transmittance versus wavelength of sintered CdS thin film 
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Figure 3 (b): Absorption Coefficient Square   (αhv)2 of Sintered CdS film 
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(C) I-V Characterization 
        The current-Voltage (I-V) characteristics of the solar cell 
structure in dark and under illumination were measured using the 
keithley 2400 source meter controlled with a computer interface 
using Labview software. The dc voltage was source from 0 to 
+400 mV. The I-V characteristics was used to demonstrate the 
some of the photovoltaic properties of the samples. The I-V 
characteristic without illumination (in dark), for cell annealed at 
200°C, 250°C, and 300°C is shown in figure 4(a) . The cells have 
rectifying properties; the I-V plots were similar to diode 
characteristics and the current increases as the annealing 
temperature increases.  
        However figure 5(b) shows the I-V characteristic plots of 
the solar cell annealed at 200 °C, 250 °C and 300 °C respectively 
under illumination intensity of 50 mW/cm2. The solar cell 
parameters such as  Isc (V=0),  Voc (I=0) and  fill factors (FF)  
were calculated using the following equations  
 

     
    (5) 

     
    (6)   
     
        From the results shown table 4(b) it can be stated that as the 
annealing temperature increases, the Voc increases from 230 – 
439 mV while, the Isc deceases from 281 – 235 uA as the 
annealing temperature increases from 200 °C to 300 ºC decrease. 
However, the Fill Factor and the conversion efficiency increases 
as the annealing temperature from 200 °C to 250 °C but, at 300 
°C the fill factor and efficiency decreases. Annealing at 300 °C 
or more degrades the cells. This could be the consequence of the 
diffusion of copper into the CdS bulk resulting in the deficiency 
of copper in the Copper Sulphide layer. 
  
 

Table 1. Evaluated Isc, Voc and fill factor (FF) 
 

Sample Isc,  (µA) Voc (mV) Fill factor 

Annealed at 200°C 6.86 235 0.413 

Annealed at 250°C 6.08 248 0.500 

Annealed at 300°C 5.63 291 0.356 
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Figure 4 (a): Dark I-V Characteristics of prepared CdS:CuxS 

Thin film 
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Figure 4 (b): I-V Characteristics under illumination 

(50mW/cm2) of prepared CdS:CuxS Thin film 
 

IV. CONCLUSION 
       Using a combination of characterization techniques such as 
XRD, UV-visible spectroscopy and the I-V characteristics, 
detailed information of the effect of annealing on the structural, 
optical and the photovoltaic properties of CdS:CuxS 
heterojunction solar cell prepared by sintering, and wet dip 
methods were obtain. 
       The prepare CdS:CuxS film samples annealed at 200 °C, 250 
°C and 300 °C exhibit the mixed phase of Cu1.96S, Cu2S,Cu and 
CdS which is due to the diffusion of Cu to the interface of the 
CdS layer. The optical spectra of the CuxS layer show that the 
samples possessed high transmission in the near IR region and 
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high absorption in the visible region of the spectrum. The 
analysis of the spectra shows that the samples have energy band 
gap ranging from 1.19 - 1.17eV. The energy band gap of the 
CuxS decreases as the annealing temperature increase from 200 
to 300 °C. The shift in the energy band gap is due to the change 
in the compositional structure of the films as a result of increase 
in annealing temperature. 
       It can also be concluded from the I-V characteristic analysis 
that, increase in annealing temperature caused the Voc to increase 
and the Isc to decrease. However, the fill factor increase as the 
annealing temperature increases from 200 to 250 °C but, at the 
temperature of 300 °C the fill factor decreases for both film. This 
could be the consequence of the diffusion of copper into the CdS 
bulk resulting in the deficiency of copper in the Copper Sulphide 
layer.  
       It is therefore inferred that annealing is crucial for 
optimizing structural, and optical properties of CdS:CuxS 
heterojunction which eventually affect the photovoltaic 
properties of the solar cell fabricated. 
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    Abstract- Robotics has nourished our life with a great instinct 
which breaded so many automated machines to perform the 
functions of human beings to bring much comfort and safety. As 
time passing by, every little field it being filled up by automated 
machines instead of human activities. This paper aims at a 
phenomenal analysis of the current situation of waste collection 
from the dust beans and then a complete mathematical as well as 
CAD model is established here to introduce a easy to go robot 
who performs his activity with a 3 DOF RPR manipulator, to 
take waste from dust beans to make the environment cleaner and 
to perform hazardous jobs instead of men. 
 
    Index Terms- Manipulator, Degree of Freedom, Jacobian, 
Singularity, Algorithm. 
 

I. INTRODUCTION 
Automation is quite a common phenomenon now a day. The 
speed at which developed countries are heading towards 
automation is quite upsetting for the third-world counties 
especially in the Asia pacific. This is due to the reason that the 
population here, are not earning that much livelihood to buy or 
even produce huge automated machines in their day-to-day life. 
So, it is needed that they should be accustomed with some 
automated servants with light cost and high efficiency. There is 
the point of view of our research work. Here, the robot consists 
of a waste collector vehicle; a sensor and a robotic manipulator 
with 3 degree of freedom with 3 links connected with revolute, 
prismatic and revolute joints accordingly from the base to the end 
effector. This robot is to be controlled with microcontroller and 
the programing algorithm for this robot is also developed with 
this research work. This paper provides the mathematical model 
and CAD design of such a robot that can collect the wastes from 
dust beans more swiftly and timely with respect to men. 
 

II. BACKGROUND RESEARCH 
    Current scenario of developing countries like Bangladesh is 
quite optimistic regarding waste management. It is due to the 
appropriate use and placement of dust-beans as well as 
introducing green banking system and other green technologies. 
In past days, there were no sufficient dust beans to collect 
gathered waste instead of leaving them to spread out throughout 
roads and localities. But success of keeping the environment 
clean lies with a strong chain of regulation of 4 factors. One is 
the placement of beans at proper places; secondly the gathering 

of wastes in the beans; thirdly the regular collection of the wastes 
from the beans; and finally to monitor whether the beans are at 
right place and the workers are working properly. The basic 
failure of such previous initiatives was observed as the failure of 
this chain due to lack of enough responsible workers. T.Ch. 
Ogwueleka investigated these phenomena over Nigeria and 
showed that low morale of environmental protection agencies 
workers as a result of poor remuneration and stagnation in 
promotion affects the workers service in developing countries 
[2]. As a result waste management system fails. There is the 
difference between men and robot- men seek leisure while robots 
seek job. Besides, there is always a heath factor present regarding 
waste issues. J. Hansen showed in 1997 with an investigation laid 
over the Danish waste management workers that the physical 
deterioration of the waste collectors is at an alarming line [3]. 

     So, this research work is laid to introduce such waste 
collecting vehicle which will perform its duty with the selected 
dust beans throughout a city at selected places and keep the chain 
of action strong enough to keep the public convinced to put there 
wastes nowhere else rather than those specific beans. It’s been a 
long time manipulators are introduced in industries or even in 
agricultural sectors. Now it is time to introduce them into waste 
management system. J. J. Creig described the basic mathematical 
calculations of Manipulator kinematics [4] and dynamics. R. L. 
Kress,in 1995 developed a mean to simulate the robotic arm [5]. 
E. Macho derived singularity analysis for his parallel RPR type 
manipulator [6]. I.D. walker developed a means for failure mode 
analysis for a hazardous waste cleaner manipulator [7] 

     In this research work we have used the CAD platform to 
simulate Factor of Safety and calculated the joint torque and 
singularity of the RPR manipulator with a system algorithm. 

III. COMPUTER AIDED DESIGN 
    The CAD model of the vehicle as well as the operational 
procedures of collecting waste are designed in the popular 
platform solid works 2010[7].  
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Figure 1: Waste collector Vehicle with a RPR manipulator 

 
Here, a group of image is provided to describe the system. In this 
system the dust beans should be of uniform shape and should be 
placed in an extra pot (deep blue colored parts in the fig.2) which 
is kept firm to ground.  
 

 
Figure 2: Mechanism for the grip to lift a bean up 

 
So, when the vehicle comes to the bean, then the arm end 
effector will come down and the car wheel will move forward to 
push the grip to pass though the cut portion of the bean (red 
portion in the bean and of the manipulator End effector).  
 

 
Figure 3: Revolute joint takes the bean to the back store 

 
As it firms in the similar diameter concentric spherical shape of 
the bean, the motor 2 gets on and the prismatic joint drives the 
bean to the upward direction as shown in fig.3(A). Then after 
lifting to a certain distance with a calculated revolution of motor, 
the 1st motor of the base will start moving in right direction and 
after turning 90 degree, the 3rd motor of end effector(EE)  will tilt 
the bean and turn it 180 degree(fig.6) which will cause the wastes 
to take their place in vehicle store. But many waste may still get 
locked inside the bean which need to get jerked.  

 
Figure 4: Pouring wastes and turning its position back 

 
So, the motor 3 of the EE will rotate +5 and -5 degrees for 5 
times and in the meantime the 2nd motor of pinion will cause a 
vertical movement for few cm up and down. That will cause the 
wastes to get into the vehicle completely. Finally the motor 1 of 
base will turn 180 degree in reverse and the 3rd motor will turn 
on to take the bean to the vertical (initial) position.  
 

 
Figure 5: Manipulator turned bean and back its initial position 

 
Then motor 2 will get lowered to achieve the required primary 
height. After achieving the primary height the motor at the grip 
turning in the reverse direction opens its end effector to place the 
bean at its initial state. Thus the robot will perform its activities 
through the simple use of a RPR manipulator which will require 
no human involvement for directly collecting the waste. 
 

IV. MATHEMATICAL MODEL 
    This research work, firstly, Denavit Hertenbeg parameters 
were used to get the spatial description [3].Then by the help of 
inverse kinematics the velocities were determined through which 
the Jacobian matrix, torque, joint angles and singularity was 
analyzed in this paper. 

 

Table 1: D-H Parameter [8] 
Links 1−iα  

1−ia  
id  

0  1 0 0 0 
1  2 0 1a  

1d  
2  3 -90 0 2d  
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     This is the general equation of Transformation matrix for 
our manipulator. Here, let,  
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Now, let’s determine the Jacobian matrix. 
We know, 
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So, first 3x3 matrix is a rotation matrix 

So, the desired Rotation matrix 
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     Again, for another revolute joint 
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     So, now for calculating Jacobian we have, 
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     For calculating torque equation (iv) can be used. And, to 

determine the singularity we can write, 
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So, the manipulator will be singular if 02 =d  )(...... v  
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Equation (vi) are the equations for joint angles. 

V. ALGORITHM 

    The programing is developed for the system and is 
mentioned here. 

 
 
      
 

VI. ELECTRONICS COMPONENTS 
In order to design and control the wheelchair DC motors, Servo 
motors, ATMEGA 32 micro- controller, Ultrasonic sensor and 
L293D motor driver are used as the electrical components. 

A. Servo motor 
     Tower Pro MG 995 is a metal geared servo motor. It operates 
between 4.8V to 7.2V and temperature ranges from 0 oC to 55 oC. 
The stall torque of this motor varies between 8.5Kg/cm 
to10Kg/cm at 4.8V to 6V. Its speed of operation is 0.20 sec/60 
degree to 0.16 sec/60 degree. Its weight is 55g. 

 

 
Figure 6: Servo motor (MG 995) 

 

B. Ultrasonic sensor – HC-SR04 
     It has 2cm to 400cm non-contact measurement function. Its 
capacity is up to 3mm. It consists of ultrasonic transmitter, 
receiver and control circuit. The working voltage, current, 
frequency and measuring angle of HCSR-04 are DC 5V, 15mA, 
40Hz and 15 degree respectively.  10uS TTL signal is the trigger 
input signal. 

 

 
                                Figure 7: Ultrasonic Sensor 
  

C. DC Motor 
     The DC motor that has been used here is a gear motor. It 
supplies 2.0Kgf.cm-30Kgf.cm torques and output power varies 
from 0.5 to 2.3w. Its speed varies from 3000rpm to 6000rpm. 
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                                   Figure 8: DC motor 
 
 
 
D. ATMEGA 32 microcontroller 
     The self -programmable Flash program memory of this 
microcontroller is 32 Kbytes, 1024 Bytes EEPROM, 2 Kbytes 
internal SRAM, 8 channel-10 bit ADC and 32 programmable I/O 
lines. Operating voltage varies between 4.5V-5.5V.  
 

 
Figure 9: ATmega 32 and motor driver IC 

E. L293D motor driver 
     L293D is known as quadruple high-current half-H drivers. It 
supplies bidirectional drive currents up to 600mA at voltages 
from 4.5 V to 36 V. It is used to drive inductive, high 
current/high voltage loads such as relays, solenoids, DC motors 
etc. in positive supply applications.    
 

VII. RESULT AND DISCUSSION 

So, from the equation (II) to (VI) the position with respect to 
base, rotation matrix, torque, singularity and joint angles can be 
determined. Following these solutions the trajectory can be 
planned very easily and such a manipulator will perform our 
desired activity more smoothly and accurately in comparison 
with human being. Just following the algorithm in a 
microcontroller, this robot can perform its job quicker than a 
man. Yet this research has lots of scopes for working still now. 
The control system can be designed and many features can be 
added to the manipulator for more perfect operations. Hence, this 
research was regarding the mathematical model and performance 
of the manipulator which the vehicle carries; this paper will help 
the researchers at this field as well as those who are trying to 
make a mean of utilizing manipulators in the field of waste 
management for reducing the possibility of health diseases to 
human beings and to reduce the anxiety of regular collection of 
waste in municipal areas. 
 

VIII. CONCLUSION 
As days passing by, every work field is heading towards 

automation. Now it’s time to reduce human tasks in the field of 
hazardous and dusty environment where there is health risk as 
well as lack of motivation is present. The Computer platform 

model and mathematical model of the robot that is presented here 
can perform such hazardous and disgusting works in shortest 
time with one time investment without any annoying behavior. 
Yet, there should be in need of a monitoring body who will 
check the performance and workability of such robots for 
providing proper maintenance. If this robot can get implemented, 
then the environmental pollution will get reduced to a great 
instant indeed. 
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     Abstract: The process of policy formulation and establishment of special autonomy is done in the phenomenon of two forces: 
the formal actors "receive" and informal actors "reject" special autonomy. Forms of interactions and conditions that created 
contravention, disagreement and conflict. Informal actors not involved in the policy formulation process. Actor formal 
government position themselves as individuals, institutions and autonomous actors in the formulation of policy autonomy. Formal 
action actors perform rational choice on policy issues, supported by a network of actors who have resources in the interests of the 
actors exchange. Determination of the special autonomy is the result of the preference of rational actors who competed in a 
bureaucratic political system and establish special autonomy policy in the perspective of the interests of the integrity of the state. 
Actor interaction in the form of cooperation, compromise and competition between formal actor to actor informal occurred before 
the special autonomy policy formulation process begins. Furthermore, during the process of policy formulation special autonomy 
both in the Region as well as at the Centre, did not occur formal interaction between actors with informal actors. Therefore, the 
interaction that occurs is the interaction between formal actor to actor formal Regional Center. 
 
    Index Term : Public Policy, Public Policy Formulation and Interaction Actor 
 

I. INTRODUCTION 

Policy formulation is a process of policy systems found in any country or political system, as Anderson (1979) that 
public policy making is a function of a process in the political system, because it is the product of any political system is policy. In 
the process of policy system only if therein ongoing reciprocal relationship between the actors policymakers (policy makers), 
public policies (public policy) and environmental policy (policy environment). This reciprocal relationship continues to be done in 
order to reduce potential conflicts that arise between the actors. 

The process of policy making in the context of Papua which was given special autonomy policy is that all 32 provinces 
of Indonesia with the country having ethnic and linguistic diversity of more than 250 tribes and languages and is also inhabited by 
other tribes of Indonesia. Various policies in governance and development are centralized in the new order does not fully meet 
expectations and a sense of justice, has not been fully achieved prosperity for the people, not yet fully materialized law 
enforcement and has not yet shown respect for human rights in Papua. The conditions resulted in gaps in almost all sectors of life 
as in politics, government, education, health, economy, infrastructure, information and telecommunications, cultural, social, 
political, forestry, human rights violations, disregard the basic rights of indigenous people, and other fields. 

Look at the dynamics and conditions are changing very fast Papua, then the Indonesian People's Consultative Assembly 
establishes the necessity of granting the status of special autonomy to the province of Irian Jaya through MPR Decree No. IV / 
MPR / 1998 on guidelines that "the policy of regional autonomy, which, among other stressed the importance of immediate 
realization of special autonomy for Papua by taking into account the aspirations of the people ". This is a positive first step in 
order to build confidence (trust) of the people of Papua to the government, as well as a strategic move to lay the solid foundation 
for the efforts that need to be done for the completion of the settlement of the problems in Papua. For  the central government and  

The Papua provincial government do strategic steps and concrete to immediately realize the mandate of MPR RI.  
Strategic step is a meeting with a number of Papuan leaders and religious leaders in December 2000, and requested the Rector of 
the University of Cendrawasih Ir. Frans A. Wospakrik, M.Sc to lead an independent team consisting of a number of academics, 
bureaucratic and intellectual Papua to immediately prepare a concept of special autonomy in Papua (Solossa, 2005: 29). Thus, 
after going through the process of preparation and discussion of a long and full of challenges both at regional level and at the level 
eventually Center on October 20, 2001 the Draft Law on Special Autonomy for Papua Province passed the House of 
Representatives of the Republic of Indonesia and assigned into Law No. 21 of 2001 on Special Autonomy for Papua Province on 
21 November 2001. 

But the special autonomy that has been implemented in more than 13 years there has been no improvement and 
significant progress experienced by the people of Papua, although there is increasing every year. These conditions gave rise to 
distrust Papuans back to the Central Government and Local Government, so did opposition and resistance. Even the people of 
Papua states that the special autonomy failed, so in 2005 never made the return of the special autonomy to the Government of 
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Indonesia. The implication is that people continue to voice referendum and the threat of disintegration in various regions of Papua, 
so the approach put forward security and conflict continue to occur in Papua. Ultimately raises the question of why the special 
autonomy policy has not been able to resolve the conflict in Papua. It is necessary to look for the problem in public policy 
perspective, both factors in policy formulation and implementation factors. 

Stages of policy formulation will determine the course of implementation of a public policy optimally. Formulation of 
good policy is largely determined by how the role of formal and informal actors and stakeholders involved and interact actively 
and effectively and be able to respond to the policy environment, thus affecting and make an impact in the process of formulation 
and determination policy. By therefore, encourage researchers inspire and to conduct research and study aspects of special 
autonomy policy formulation, so expect locate problems. Thus this study wanted to examine, analyze the process of policy 
formulation special autonomy through the interaction of the actors in the system approach formulations policy in the enactment - 
Act No. 21 of 2001 on Special Autonomy for Papua Province. The hope is that it can provide a scientific study as a contribution to 
thinking in the context of public policy reformulation for peaceful conflict resolution, dignified and comprehensive peace in Papua 
realize the future. 

With regard to the problems studied is a social phenomenon that occurred in Papua, as described above, the formulation 
of the problem in this research is how the interaction between actors in policy formulation Papua special autonomy? 

 
 
 

II. RESEARCH  METHOD 
 
This study examines and analyzes the views of perception, action, and the behavior of the formal and informal actors in 

looking and seeing the conflict in Papua, thus formulate and establish policies Papua's special autonomy. Therefore, the approach 
used in this study is a qualitative approach. While the type of qualitative research used in this research is the type of research 
phenomenology, because trying to understand a phenomenon, uncover and acquire in-depth and thorough explanation and can be 
described in accordance with the real situation on the ground. With research phenomenology can understand, analyze and describe 
the process of policy formulation Papua's special autonomy as a settlement or resolution of the conflict in Papua. 
Informants in this study formal and informal leaders directly involved as well as having a strong influence in the process of policy 
formulation Special Autonomy for Papua Province in 2001, namely: 

The actors Formal of Government (Former Government Officials Papua Province, District and City and team Assessment 
Autonomy and Assistance Team Draft Special Autonomy Law for Papua Province; b) The actors Informal of Papuans: Chairman 
of the Papuan Presidium Council (PDP ) formed by the Papuan Congress 2000 Results; (c) The informal leader of the Religious. 

The data obtained through the interview, then analyzed using an interactive model. In the interactive model there are 
three components of the analysis according to Miles and Humberman (1992: 16-19), namely: data reduction; presentation of data; 
and conclusion / verification 

 
 

III. RESULTS AND DISCUSSION 
 

To find out the analysis of the interaction between actors in the formulation of special autonomy policy can be seen from : 
 
1.Aksesibilitas Actor 

The involvement of the actors in the process of policy formulation special autonomy as a solution to the Papua conflict 
resolution really has the capacity and capability, so as to represent and aspire and are able to solve various problems in Papua. At 
least for formal actors of Government (Executive, Legisltatif) as well as other elements that have been and are involved really 
understand the problem, have the commitment, political responsibility, moral and conscience and in accordance with the duties 
and responsibilities and the authority carried by the actor. 

Papua informal actor or actors called informal composed of leaders from the Papuan customary chief, chiefs, 
intellectuals, leaders of the Free Papua organization, women leaders, youth leaders and students who are involved directly with the 
people and representing the people of Papua. Informal actors involved before reform and referred to since the beginning of reform 
in 1998 by Papua People Reform Movement to fight for the values of the rights of the Papuan people's lives, human rights abuses, 
injustice, exploitation of natural resources and other customers. 

Formal government actor or actors called formal comprised of leaders Executive, Legislative, and related intellectual 
figures requested by the Government of academics, intellectuals Papua and the government formally referred LSM. Actor consists 
of formal actor and actor Formal Regional Centre. Local formal actors, including the Governor / Deputy Governor of Papua and 
government officials related, regents and mayors, Led House of Representatives (DPR)  Papua, academics, intellectuals and 
NGOs Papua. The formal actors of this area contained within the Assessment Team and Assistance Team policy of special 
autonomy in Papua. While Actor Formal Center, include the Coordinating Minister for Political, Social and Security Affairs, 
Minister of Internal Affairs, Commission II of the House of Representatives, the Working Committee of the Special Autonomy of 
Parliament, Members of the House of Representatives Electoral District Papua. 

Involvement and accessibility of informal actors performed in a variety of activities Papuans openly struggle has begun 
to be built since the beginning of the 1998 reforms by moving the various components of society in all regions in Papua the start 
of vertical conflict dynamics. Vertical conflict as told Pruitt & Rubin, (2004) in Novri Susan, (2009) as a conflict between groups 
(citizens) by country, by increasing the demand initially was the completion of cases of human rights violations, deprivation of 
customary rights to land, exploitation of natural resources, lack of access Papuans in governance, and other demands. But then 
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raised his demands became political content that is streamlining the history of Papua's integration and the demands of even the 
demands self-determination referendum and the recognition of political sovereignty ever declared on December 1, 1961. 

Various measures and continued efforts made by the informal actors to seek out access channels to gain support from 
within the country and from abroad to the demands and struggles as an attempt to build solidarity conflict. This process finally 
achieved the Informal actors in obtaining accessibility is convince the other party and formal actors both at home and abroad, as 
quoted from Alua (2000) are summarized as follows: 
 

a. Do the National Dialogue between the informal actors and representatives of the Papua with President BJ Habibie in 
Jakarta in February 1999. Since then the accessibility and informal actors involved Papua increasingly widespread and 
intense to prepare a variety of strategies to move their struggle can be achieved. 

b. Communication efforts and limited dialogue among the actors informal with formal actors with President Abdurrahman 
Wahid (Gus Dur) and convince him to gain access and permits the President to hold the Second Papuan People's 
Congress in May-June 2000; 

c. Accessibility and involvement of Papua informal actors abroad, especially in countries in the Pacific such as Vanuatu 
meeting with the Prime Minister of Vanuatu (Barak Sope) at the end of July 2000, also at a meeting of Pacific Rim 
countries or Pacific Island Forum (PIF) held in country Nauru in August 2000, also attended and joined the delegation of 
Vanuatu at the UN Millennium Summit in September 2000 in New York. 
 

2. Actor Interaction Relationship 
 

Actor interaction occurs because of a communication link between the actors or elites as social beings who find it equally 
has the same instinct and the instinct to communicate and analyze the problem of conflict in Papua. Forms of interaction between 
actors that occur in the process of conflict resolution policy in Papua until the special autonomy policy formulation process are: 
first, the interaction is positive because it has a good vision of the same struggle between actors between formal and informal 
actors in the form of cooperation and accommodation; second, the interaction is negative because it has the vision and objectives 
of the struggle between the actors opposing formal with informal actors, namely in the form of competition, of contravention and 
contradiction or conflict. 

Forms of cooperation and interaction between actors accommodation informal with formal actor also occurred in Papua, 
namely: first, the Dialogue Team 100 representative Papuan figures met President BJ Habibie at the State Palace in Jakarta on 
February 26, 1999, with a unanimous voice to convey the statement to exit from the Republic of Indonesia; Secondly, Actor 
Informal meet and communicate with President Abdurrahman Wahid (Gus Dur) to request permission and ask for help Operation 
Papuan People's Congress dated  29  May to 4June  2000 and as well as providing financial assistance operation of Rp. 1 Billion; 
Third, when President Wahid approved the request of the people of Papua on the change of name into Papua and Irian Jaya and 
President inaugurated its use on 1 January, 2001 in Jayapura; Fourth, when the governors, regents and mayors to facilitate and 
finance the departure of Team 100 met President BJ Habibie in Jakarta; fifth, when the Governor, Regent, Mayor, Chairman of 
Parliament and facilitate the departure of of participants Regional Conference Leader (Muspida) Papuan Congress District and the 
City to Jayapura and vice versa; sixth, when the governor, regent, mayor and Regional Conference Leader (Muspida) attend and 
follow the preamble and during the implementation of the Papuan Congress; seventh, when the actor informal Papua (Papua 
Presidium Council Panel member of the District / Municipal) and representatives of the Papuan people involved as participants 
representatives of district and municipal in Papua facilitated and involved to follow the Papua Special Autonomy Assessment 
Forum organized by the actor Formal; b) Form of property; The forms of interaction that occurs between formal actor with actors 
dyed informal competition or competition on the achievement of the goals and desires of each special autonomy option in the fight 
for the rejection of special autonomy and demanding Papuan independence, then increased to contravention due to perform mutual 
rejection and resistance and later disputed and violence because of falling victim to the party people of Papua. 

 
3. Value Influential Actor 
Values that affect the actor formal and informal actors in the process of policy formulation Papua's Special Autonomy, discussed 
and analyzed as follows. 
1) Value - Value Politics: Political values refer to the interests of certain political groups. In the framework of the Papua Special 
Autonomy policy formulation, the groups involved are the government and the DPR and Papua informal group of political elite. 
Formal actors interested in maintaining the integrity of the Unitary Republic of Indonesia and the granting of special autonomy 
status, as defined in the Decree of the People's Consultative Assembly of the Republic of Indonesia Number IV / MPR / 1999 on 
Special Autonomy Status Granting for Aceh and Papua. Meanwhile, on the joint informal actors concerned with the demands of 
the Papuan people separated out from Indonesia or independence. This is done more intensively since the reform era in 1999 and 
commencement current national dialogue between President BJ Habibie with 100 Papuan elite team. Furthermore, the Papuan 
elite also continued to implement various efforts and measures either through meetings, meetings, seminars, and even the Great 
Council held the people of Papua and Papua Congress in 2000 that it is the demands recognition of the sovereign right of the 
people of Papua have ever declared on May 1, 1961. 
 
2) Values Policy: The values that influence policy actors both formal and informal actors are both sides going to want to fight for 
a public issue in the view of each deserve and must be fought. Formal actor parties fight for the interests of the welfare of the 
people of Papua and the Papuan people's interest in the nation and the State of Indonesia is a priority that must be defended and 
championed and formulation set forth in the Special Autonomy policy formulation. Some policies that value becomes the basic 
values that inspire, encourage and influence actors spawned formal draft of the Papua Special Autonomy policy design is as 
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defined in the document Principles mind the background of the preparation of the Draft Law on Special Autonomy for Papua 
Province, namely : first, the protection of the basic rights of indigenous people; secondly, Democracy and democratic maturity; 
third, Respect for ethics and morals; fourth, Respect for human rights; the fifth, the rule of law; the sixth, Respect for pluralism; 
seventh, Equal status, rights and obligations as citizens. Meanwhile, at the informal actors also continue to fight the problems of 
the Papuans who had been left behind, backward, impoverished and oppressed by violence that should come out of this condition 
through a struggle for independence. Views or values held informal actors is that they are no longer trust the Indonesian 
government policies that have been devastating, oppress and violate human rights over the Land of Papua for 40 years since the 
integration in 1961. 
 
3). Value - The value of the Organization: The values of the organization often affects bureaucrat when engaged in the policy 
process. In accordance with the existing hierarchy in the bureaucracy, the actors in higher positions usually emphasize values such 
as efficiency, effectiveness, rewards, sanctions and their privileges to the existing apparatus underneath. Other values is to keep 
the organization alive and evolving. Organizational values are seen to influence the formal actors and the Government of Papua 
informal actors in conflict resolution in Papua is that on the one hand the government and parliament and security forces and 
tiered hierarchical duties and responsibilities of each in resolving the problems of Papua, especially in dampen the various 
demands of the people of Papua. The government has the power to suppress the people of Papua through various ways and means, 
so that the continuity of governance, the implementation of development and social development remain and continue to run as it 
should despite the political situation and security when public order was very high intensity. 
4) Personal Values : Values private actors also affect the formal and informal actors in conflict resolution efforts through the 
development of policies Papua Special Autonomy for Papua. Personal values than formal actors (Governors, Regents, Mayors in 
Papua) along Regional Conference Leader (Muspida) besides felt responsible because of the position and its mission, as well as 
privately as leaders or formal elite that has the ability and capacity to be able to make various efforts and mitigating measures that 
reputation, good name and dignity is maintained. Even when the actors are able to handle formal problems that occur at the time, 
the people and their superiors can assess and give a positive appreciation and at the same time be an achievement for the elite of 
this formal, so that once the service is good and achievement can be remembered and recorded in the course of his personal life or 
get a reward or promotion in a specific position higher .. Meanwhile the informal actors who continue to fight for their aspirations 
for independence of Papua is also influenced by the values that are embedded in these informal private elites, where they feel 
concerned and disappointment over the state and Papuans living situation experienced, perceived and accepted for integration with 
Indonesia Countries such as injustice, extortion, torture, stigmatization separatist, acts of violence and violations of human rights 
(HAM). 
 
5) Values Ideology : The values of ideology is the value to be considered in the policy process. Values ideology affect actors in 
the formal and informal actors drafting Papua Special Autonomy policy. Formal actors who are ruling elite ideological values of 
the Republic of Indonesia, Pancasila.  Pancasila ideology has been imparted to every citizen of Indonesia, especially during the 
new order either through formal education or through non-formal education such as upgrading-upgrading by the State and Local 
Government agencies. But as entering a period of reform, as if the ideology of Pancasila is degraded and no longer even taught 
through formal and non-formal education. This condition is the inclusion of other ideologies opportunities in the Republic of 
Indonesia, which when not denied by the government and other state officials. Such conditions utilized by the elite people of 
Papua, especially the elite Papua Papuan independence fighters in the past to re-cultivate and instill the values  of ideology Papua 
to secede from the Unitary Republic of Indonesia. 
 

 
 

IV. CONCLUSION 
 

Based on the analysis and discussion of the formulated some conclusions as follows that the analysis of interactions Actors in 
Policy Formulation includes: 
 
a. The involvement of actors in the system and accessibility of Papua's Special Autonomy policy formulation simply dominated 
and carried out by the Government that formal actors of the Regional and Central Government Officials, Academics, Intellectuals 
Papua designated in the Team Assessment and Assistance Team. While involvement and accessibility of Papua informal actors do 
not occur during the process of policy formulation special autonomy. The main reason is the different actors of both parties view 
that formal actors accept special autonomy, while informal actors reject it. Therefore, the theory of policy actors are not met 
Anderson. 
 
b. Actor interaction in the form of cooperation, compromise and competition between formal actor to actor informal occurred 
before the special autonomy policy formulation process begins. Furthermore, during the process of policy formulation special 
autonomy both in the Region as well as at the Centre, did not occur formal interaction between actors with informal actors. 
Therefore, the interaction that occurs is the interaction between formal actor to actor formal Regional Center. 
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Abstract: Regional imbalances in agricultural development of Jammu and Kashmir are the major structural constraints to the 

equitable rural development of the state, which needs to be overhauled through spatial planning approach. In this approach, the 

systematic identification of levels of development is the pre requisite. This paper attempts to find out the inter-district disparities in 

agricultural development in Jammu and Kashmir. With innovative quantification, efforts have been made to analyze the inter-district 

variations in the level of agricultural development. The agricultural processes of the region are directly controlled by the prevailing 

physical environmental conditions (temperature, precipitation, terrain, soil etc.) and the socio-cultural milieu (land tenancy, size of 

holding, technology, workforce, family requirements, irrigation, power ,roads ,marketing, aspirations of the growers ,etc.).  Keeping in 

view the geo-ecological conditions of Jammu and Kashmir, fourteen variables relating to agriculture development have been analyzed 

by using Z- score technique.  The study reveals that Pulwama and Kathua districts are the highly developed region while as Anantnag, 

Srinagar, Jammu, Budgam, Udhampur, Baramulla and Kupwara fall in medium category group and Doda, Leh, Udhampur, Rajouri, 

Kargil and Poonch are the least developed regions. 

Key words: Composite score, correlation Matrices, Sustainable agricultural development, Regional inequality, Agricultural 

productivity, Economic development. 

I. INTRODUCTION 
Development is defined as the upward movement of the entire social system (Myrdal, 1968). Economic development does not 

take place uniformly in all regions and hence, regional disparities emerge and persist (Kalantri, 2001).Regional inequality is a serious 

structural constraint to equitable rural development which needs to be corrected through spatial planning approach (Boudevile, 1966). 

Economic development of any region depends upon the pace of development in different sectors of the economy. Agriculture, one of 

the important sectors of the state economy plays a very prominent role in the rural development .Agricultural development is 

unquestionably a multi-dimensional concept which mainly includes development in a real strength of cropped land, improvement in 

farming practices/ systems, improved farm implements, irrigation system and irrigated area, high yielding verities of seeds, chemical 

fertilizers ,insecticides and pesticides, intensity of cropping and specialization and commercialization of agriculture ( Mohammad, 

1981). Jammu and Kashmir is essentially a mountainous state in which only about 30 per cent of the reported area is under cultivation 

(Anonymous, 2011-12). Around 70 per cent of the population in the state gets livelihood directly or indirectly from agriculture and 

allied sectors (Anonymous, 2012-13). Agriculture is the most important sector of the economy of Jammu and Kashmir, as it 

contributes about 65 per cent of the state revenue which explains the overdependence of the state on agriculture (Husain, 2000) The 

agriculture and allied sectors contribute about 38 per cent to the state gross domestic product of which 11 per cent, 9 per cent and 7 per 

cent are contributed by livestock, crop, and horticulture sectors, respectively (Economic Survey, 2007). To provide, nutritional diet of 

plants and animal products about 0.5 hectares of crop land per capita is needed (Lal, 1989).   In spite of increase in food grain 

production from 4.52 lakh tonnes in 1950-51 to 15.21 lakh tonnes, the demand is still deficit by 38 per cent. The deficiency in cereals 
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is nearly by 40 per cent, 70 per cent each in pulses and oil seeds and 30 per cent in vegetables (Economic Survey, 2008-09). The state 

still meets its demand by procuring large quantities from other states even after 6 decades of independence. The state is also 

confronted with negative production growth rates of -2.55, - 0.48,-3.36 and -0.44 per cent and -0.44 per cent in maize, wheat, cereals, 

millets and food grains respectively. In the region it is also found that negative productivity trends of -2.55,-0.48,-3.36 and -0.44 per 

cent is found in case of rice, wheat and total food grains respectively (Economic Survey,2008-09). 

  The agricultural processes of the region are directly controlled by the prevailing physical environmental conditions (temperature, 

precipitation, terrain, soil etc.) and the socio-cultural milieu (land tenancy, size of holding, technology, workforce, irrigation, power, 

roads, marketing, aspirations of the growers, etc.). Characterized with mountainous and undulating terrain and micro-level variations 

in temperature, precipitation and soils, the state of Jammu and Kashmir has a high degree of variations in cropping patterns, crop 

combination and crop diversification (Husain, 2000) .In the state of Jammu and Kashmir, 58 per cent of the area under agriculture is 

rain fed and remaining 42 per cent is irrigated. In the state 11.28, 92.72, 56.99 and 96.15 per cent area under rice, maize, wheat and 

barley, respectively is cultivated as rain fed crop which attributes to low productivity and production as compare to national yields 

(Anonymous,   2030). The state comprises of the three regions namely Jammu, Kashmir and Ladakh having distinct geographical 

outlook and agro-climatic zones. Each zone having its own characteristics that largely determines the cropping pattern, productivity of 

crops. Paddy is the main crop of Kashmir valley followed by maize, oilseeds, pulses, vegetables, fodder and wheat. In Jammu region, 

wheat is the predominant crop followed by maize, paddy, pulses, oilseeds, fodder, vegetables and other crops, while in Ladakh, barley 

is the major crop followed by wheat and fodder crops. The estimated percentage contribution of Agriculture and allied sectors was 

21.19 per cent in 2011-12 (Economic Survey, 2012-13). 

    The present study is an attempt towards accelerated agricultural production in the state of Jammu and Kashmir through the analysis 

of cropping pattern and levels of agricultural development at district level. The degree of agricultural development determines greatly 

the rate of growth of economy. Agricultural development denotes the quality of agricultural system of region in terms of productivity, 

diversification and commercialization consistent with desired state of agrarian relation and ecological balance (Krishna and 

Reddy,1998).Agricultural development will help in enhancing social and cultural development  due to increase in per capita income 

,with the increase in per capita income there will be improvement in the quality of life which gets expression in the level of education, 

health care, better housing and so on. Cultivators will be able to make use of technology and go for the improved methods of farming. 

II. OBJECTIVES OF THE STUDY 
The present study is intended to fulfill the following objectives: 

1. To find a suitable index of agricultural development of the state of Jammu and Kashmir and to map the regional disparities in a 

quantitative form. 

2. To find out the interrelations of these variables which influence the levels of agricultural development in the state of Jammu and 

Kashmir. 

III. STUDY AREA 
                    Jammu Kashmir stretches between 32° 17´ N to 37 ° 6´ N latitude and 73° 26´ to 80° 30´ longitude. It comprises of the 

division of Kashmir Valley, Jammu and Ladakh. The total area of Jammu Kashmir is about 2.23 lakh sq kms out of which about 1.39 

on this side of the line of control. The main part of the state consists of the western section of the Himalayas which contains mainly 

lofty mountain range  ranges from an elevation of 3000 to 6000 meters .The    Pir Panjal rang separates valley of Kashmir from 

Jammu and the Zanskar range separates Kashmir valley from Ladakh region.   
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Fig.1.1 Location Map of Jammu and Kashmir 

IV. DATA BASE AND METHODOLOGY 
    The very basis requirement in analyzing regional variation is the selection of suitable indicators. For standardization, these 

indicators are then dealt statistically to delineate the districts according to their levels of development. For the assessment of 

agricultural development secondary data have been used for the period of 2011-12 from the Digest of Statistics, Financial 

Commissioners’ office and Sher-i- Kashmir University of Agricultural Sciences( SKUST).For determining the levels of agricultural 

development the following variables have been used (Table1.1 ). 

Table 1.1: Indicators of Agricultural Development 

Variables  Definition  

X1 Net sown area to total Gross Cropped area. 

X2 Cultivable area per cultivator, hectares. 

X3 Intensity of cropping (gross sown area /net sown area) 

X4 Area Under HYV/Gross cropped area. 

X5 Intensity of irrigation (gross irrigated area/net irrigated area) 

X6 Area sown more than once as percentage of net area sown. 

X7 Agricultural Crop Productivity Index. 

X8 Area under commercial crop as percentage of gross cropped area. 

X9 Area under fruits and vegetables as percentage of gross cropped area. 
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Source: Digest of Statistics, (2011-12), SKUST, Financial Commissioners’ Office, Srinagar. 

 The values of these variables are not quite suitable for simple additions in combined analysis. Hence variables are transformed and 

standardized and their standardized values are used to build up the composite index of development. To determine the overall levels of 

agricultural development and its uneven distribution in the study area the data of all variables have been transformed into indices using 

Z score technique. The formula is                                               

                                                          𝑍𝑖 = Xi −X
𝑆𝐷

 

Where Zi = standard score for ith observation, Xi = original value of the ith observation, X= mean of all the values of X, SD = 

standard deviation of X observation.  

Further, the result of standard score obtained for the different indicators was aggregated by Composite Standard Score (CSS) so that 

the regional disparities in the levels of agricultural development of the districts may be obtained on a common scale. This is expressed 

as:   

Composite Standard Score (CSS)   =    ∑Zi
𝑁

     

 Where, CSS is the composite standard score, Zi is the standard scores of ith districts and N is the number of variables. Thus, 

composite indices have been obtained for agricultural development for different districts of the state. The data was subjected to 

statistical analysis using Statistical Package for Social Sciences (SPSS) software, version 16.0.   

Table 1.2: Composite standard Scores of Aerial Differential of Agricultural Development in Jammu and Kashmir District 

Wise (2011-12) 

District X1 X2 X3 X4 X5 X6 X7 X8 X9 X1

0 

X11 X12 X13 X14 Z  

score 

Anantna

g 

.76 -.30 .43 .42 .74 -

0.34 

0.3

6 

.57 -

1.0

1 

.83 -.54 -.44 .74 0.55 2.97 

Pulwam

a 

.34 0.4

3 

.54 .34 .45 .66 .47 .45 -.68 0.8 .66 -

0.27 

.45  .12 4.18 

Srinagar .41 0.1

6 

-

0.2

6 

.29 .95 -

0.44 

.58 .80 -

1.5

3 

0.4

1 

0.75 -

0.67 

.34 .45 2.24 

Budgam .88 .39 - .69 .18 -.93 .25 .75 -.99 .47 0.75 -.91 .18 0.22 1.90 

X10 Parentage of holdings above one hectare. 

X11 Percentage of villages electrified. 

X12 Fertilizers consumption per unit of gross cropped area(Kg/Hectare) 

X13 Road length per 100 Sq. Kms of area. 

X14 Rural literacy rate. 
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0.3

5 

Baramul

la 

.85 .73 -.33 .31 -.59 -.44 .78 1.0

5 

-.71 -.22 .23 -

0.97 

0.59 .99 2.27 

Kupwar

a 

.56 - 

.08 

-.45 -.20 -

0.78 

-.41 .26 .88 -.91 .36 .05 -.64 -.02 .76 -.62 

Leh - .11 -

0.9

9 

-.43 -.44 1.29 -.70 -

1.0

8 

-.75 -.50 1.3

4 

-

0.17 

-1.1 -.83 .21 -4.26 

Kargil .39 -.69 -.97 1.82  .09 -

1.02 

-.91 -.51 -

0.1

6 

-.24 -

1.03 

-.93 0.09 .34 -3.69 

Jammu -.62 .28  .41 0.37 0.34 0.25 -.79 .22 .54 -.83 0.44 0.24 0.26 0.46 1.57 

Udhamp

ur 

-

0.58 

-.86  

0.8

7 

-.55 -

0.42 

.71  .72 -.84 .65 -

0.1

4 

-.96 .35   

0.47 

1.01 1.73 

Doda -

0.58 

.95 .35 -.22 -.56 -.33 -.72 -.79 .15 -

0.8

8 

-.33 -.30 -.56 -.12 -3.65 

Kuthua -.73 .73 1.0

4 

 45 1.05 1.01 -.49 .34 .93 -.81 -.12 0.68 1.05 1.01 4.01 

Rajouri -

1.06 

-

0.8

2 

.07 -.16 .13 0.66 -.88 1.5

3 

-.99 -.49 2.10 .13 -.87 .98 -1.81 

Poonch -.91 -1.4 

7  

.7 -

1.17 

-.22 .54 -.65 -.86 .36 -.59 -.74 1.18 -.22 .82 -3.86 

 

Source:  Digest of Statistics, 2010-2011, Financial commissioner’s office Srinagar 

V. LEVELS OF AGRICULTURAL DEVELOPMENT 
            Agricultural development is a multidimensional activity. It is a key element of the rural development. The primary objective of 

the agricultural development is to increase growth of agricultural output to provide the livelihood to the growing population. Regional 

imbalance is a crucial aspect of overall development process, which is to be analyzed systematically. This type of analysis of levels of 

development bears strategic relevance specifically in understanding the dynamic of rural development. To assess the general level of 

agricultural development in Jammu and Kashmir all the 14 variables have been aggregated. The Z-score value of all the fourteen 

variables transformed and combined with the help of Z-score and composite score was prepared (Table1.3). The value of composite 

score varies between 4.78 in Pulwama district to -4.26in Leh district. On the basis of Z-score values the state of Jammu and Kashmir 

has been divided into three levels of agricultural development regions i.e. High, Medium and Low categories. 
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HIGH LEVEL OF AGRICULTURAL DEVELOPED REGIONS 
The high level of agricultural development in the state of Jammu and Kashmir has been witnessed in the districts of Pulwama and 

Kuthua. Both these regions have favorable geo-ecological conditions for crop farming. These districts have vast tracts of fertile low 

lying areas and a long cropping season which supports double cropping. In addition to this the districts have adopted modern methods 

of crop farming and the progressive farmers have diversified the agriculture .The application of improved farming technology, use of 

high yielding  varieties, herbicides , pesticides , chemical fertilizers, assured irrigation facilities and post –harvest technology has 

resulted into high level of agricultural productivity per unit area and per worker in these districts. Healthy co-operative movement, 

availability of credit, increasing trend of mechanization, close network of communication and transportation , overall awareness of 

farmers, effective market organization have all contributed to agricultural development 

Table 1.3: Levels of Agricultural Development of Jammu and Kashmir 

  

 

 

 

 

Source: Digest of Statistics, (2011-12), Financial Commissioners’ office, Srinagar, SKUST 

Fig 1.2: Jammu and Kashmir: Levels of Agricultural Development (2011-12) 

 

 

 

 

 

 

 

 

   

 

Source: Digest of Statistics, (2011-12), Financial Commissioners’ office, Srinagar, SKUST 

 Z- Score Value Levels of Agricultural Development Districts 
1 Above 4 High Pulwama, Kuthua 
 
 

1 – 4 Medium Anantnag, Baramulla, Srinagar, 
Budgam, Udhampur  Jammu, 

3 < 1  Low Leh, Poonch, Kargil, Rajori ,Dada, 
Poonch 
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MODERATE LEVEL OF AGRICULTURAL DEVELOPED REGIONS 
The moderately agricultural developed districts of the state are Anantnag, Budgam, Baramulla, Srinagar and Jammu and Udhampur. 

These regions of the state fall partially in mountains and plains. Most of the area of these regions fall in the Kandi belt i.e. rainfall 

scarcity region and is maize and pulse dominated area of the state. The agricultural productivity from per unit of land, area under 

double cropping is low and the farmers have not adopted diversification of agriculture on large scale. 

 LOW LEVELS OF AGRICULTURAL DEVELOPED 
Low level of agricultural development spreads over at least six districts of the state. The districts of the state which fall in this category 

are Leh, Kargil, Poonch, Rajori, and Doda Poonch. Kargil and Leh districts fall in the cold arid region and have harsh climatic 

conditions and for more than six months the region has the temperature below 0ºC and thus agricultural activities remain suspended. 

The regions agricultural sector is heavily dependent on rainfall which has been erratic. The physio- social set up of the regions not 

favorable for the development of agriculture. The region also lacks in infrastructural development. These regions are under developed 

and needs suitable measures to promote agricultural development. The other districts such as Rajori, Poonch, and Doda fall in the sub-

tropical region of Jammu division. These districts have the rugged topography. The bio-physical conditions such as low soil fertility, 

combined with more frequent extreme event such as droughts, caused by climatic variability and change, further exacerbate the 

regions susceptibility. 

VI. CORRELATION COEFFICIENT ANALYSIS  
 In the present analysis the correlation matrix Table (1.4) reveals inter- correlation of 14 variables related to agricultural development 

of all the districts of Jammu and Kashmir State. The net sown area (X1), is positively correlated with intensity of cropping (0.57), 

cultivable area per cultivator (0.44), area under HYV seeds to total cropped area(0.55),agricultural crop productivity 

index(0.75),percentage of holdings above one hectare(0.28),percentage of villages electrified (0.60),fertilizers consumption per unit of 

gross cropped area. This indicates that net sown area to cropped area is the key factor in determining agricultural development in the 

Table 1.4 -Correlation Matrix Showing Relationship between variables and Agricultural Development (2011-12) 

Correlat

ion 

X1 1.00               

X2 .44  1.00              

X3  .57  -.17  1.00             

X4 .55  .35   .65  1.00            

X5 -.09  .33  .51  -.11  1.00           

X6 -.50  .08  .93  -.60  .55  1.0           

X7 .75  .30  -.36  .28  .09  -.30  1.00         

X8 .77  .41  -.58  .37  -.17  -.52  .84  1.00        

X9 -.85  -.35  .62  -.42  .09  .58  -.72  -.79  1.00       

X10 .28  .48  .31  -.27  .46  .39  .48  .29  -.28  1.00      

X11 .60  .42  -.53  .67  -.07  -.50  .61  .67  -.69  .26  1.00     

X12 .64  .65  -.27  .24  .02  -.10  .55  .56  -.63  .62  .61  1.00    

X13 -.38  .15  .50  .03  .52  .59  -.45  -.62  .64  -.08  -.42  -.36  1.00   

X14 -.57  -..23  .56  -.64  .17  .37  -.39  -.44  .39  -.05  -.48  -.30  -.04 1.00  
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mountainous state of the Western Himalayas. 

It has also shown negative correlation with intensity of irrigation (-0.09), area sown more than once (-0.50), area under fruits and 

vegetables (-0.85), road length per 100 sq. Kms (-0.38) and rural literacy rate (-0.57).Cultivable area per cultivator( X2) has positive 

correlation with area under HYV seeds/ gross cropped area(0.35),intensity of irrigation(0.33), area sown more than once(0.08), 

agricultural crop productivity (0.30), area under commercial crops (0.41), percentage of holdings above one hectare(0.48), percentage 

of electrified villages (0.42), fertilizer consumption(0.65), road length (0.15) and have negative correlation with intensity of cropping 

(-0.17),area under fruits and vegetables (-0.35) and rural literacy rate 0-.23).Intensity of cropping (gross sown area /net sown area) has 

a positive correlation with net sown area(0.57), intensity of irrigation(.51), area sown more than once(0.62), area under HYV 

seeds(0.65),holding size above one hectare (0.31),road length(0.50) and rural literacy rate(0.56) and has negative correlation with crop 

productivity(0.36), area under commercial crops(-0.58), percentage of villages electrified(-o.53), fertilizers consumption(-0.27). The 

correlation analysis reveals the fact that the level of agricultural development is an outcome of the integrated impact of various 

parameters. 

VII. CONCLUSION  
The agricultural processes of the state of Jammu and Kashmir are directly controlled by the prevailing physical environmental 

conditions such as temperature, precipitation, terrain, soil etc.  and the socio-cultural milieu which includes land tenancy, roads, 

marketing, aspirations of the growers, technological and institutional development. The foregoing analysis reveals that the state of 

Jammu and Kashmir has witnessed regional disparities in the levels of agricultural development. The analysis presented clearly shows 

the factors which have hindered the progress of some districts in agriculture sector which are mainly due to lack of basic 

infrastructural facilities. Even in those districts where agricultural development is high also needs the basic institutions and 

organizational facilities. High level of agricultural development regions comprises two districts of the state which are favorably 

endowed with physical, institutions and organizational factors. Although the intensity of cropping, area under commercial crops, area 

under HYV seeds, and intensity of irrigation are main factors which have played an important role in the development of agricultural 

development and are highly correlated. The low agricultural districts of the state of Jammu and Kashmir are Leh, Kargil, Rajori, Dada, 

Poonch and Kupwara. These districts of the region have most of  area in the mountains and have rugged topography, high rainfall and 

snowfall variability, lack of irrigation facilities ,low intensity of cropping  , low percentage of net sown area and very less  area double 

cropped , poor adoption of mechanization and persistence of subsistence economy are the major constraints for agricultural 

development .Thus, for the development of this sector in the state both natural and extent of local problems , suitable measures should 

be adopted to utilize agricultural potential of the region. The development of irrigation in the Kandi areas and cultivation of short 

duration crops in the Valley of Kashmir may enhance the double cropped area substantially thereby making agriculture a more 

remunerative occupation. 
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   Abstract: Assessment of the effect of kerosene spill on the physicochemical properties of soil ten years after spill at Maikunkele, 
Niger State was carried out. The pH of the KPS increased from 5.52 to 6.48 while that of the KFS was erratic and ranged from 6.06 to 
6.85. There was no significant difference in moisture, nitrogen, organic carbon and available phosphorus contents. There was no 
significant difference between the height, number of leaves and length of leaf of maize plants in both soils indicating that the polluted 
soil has recovered greatly. It was observed that when the soil was intentionally polluted with kerosene there was no emergence of 
maize seedlings at any of the concentrations of kerosene (1%, 3%,5%) used indicating a clear case of phytotoxicity resulting from 
treatment application which would have been the case if kerosene spill still persisted in the impacted soil.  

 
Key words: Kerosene spill, Physicochemical, Soil, Phytotoxicity 

I. INTRODUCTION 
The soil is a key component of natural ecosystems and environmental sustainability depends largely on a sustainable soil ecosystem. 
In Nigeria, most of the terrestrial ecosystem and shorelines in oil producing communities are important agricultural land under 
continuous cultivation. Any contact with petroleum hydrocarbon results in damage to soil condition of these agricultural lands, 
microorganisms and plants. Petroleum hydrocarbon polluted soils are of environmental concern because they are unsuitable for 
agriculture and recreational uses, and are potential sources for surface and ground water contamination. Generally speaking, high 
concentration of petroleum hydrocarbon in an environment is harmful to soil biota and crop growth. Oil spills affect soil fertility 
adversely and cause alterations in soil physicochemical properties (Abii and Nwosu, 2009). However, there are varying reports on the 
effects of oil spills on soil physicochemical properties. Significant increase in total nitrogen and organic carbon of soil have been 
observed as a result of oil pollution. The increase in total nitrogen is attributed to increased atmospheric nitrogen fixation during the 
oil degradation process while increase in organic carbon could be caused by the carbon present in the petroleum or high 
carbon/nitrogen resulting from petroleum addition to the soil (Ijah et al., 2000). Available phosphorus in soil can also be increased by 
petroleum spill. This may be due to the production of soluble ferrous phosphate under reducing conditions. In a study by Ijah et al 
(2000), it was observed that available phosphorus of the soil decreased due to oil spill and attributed the decrease to the proliferation 
of petroleum degrading microorganisms in the soil which utilized the available phosphorus during petroleum biodegradation process. 
Reduction in moisture content of oil-contaminated soil relative to normal soil has been observed (Obire and Nwanbet, 2002).  This 
has been due to two factors. Firstly, the hydrocarbon in petroleum could render some soil surfaces hydrophobic thereby reducing the 
water holding capacity of the soil. Secondly, hydrocarbon pollution reduces the bulk density of soil while it increases the porosity of 
such soil. In such situations, soil aggregates are broken down and dispersion results. The soil is prone to erosion than normal soils 
(Okoh, 2006).  Petroleum pollution also decreases soil pH. The decrease in soil pH could be due to oil breakdown process which 
results in the building up of acidic metabolites (Celen and Kilic, 2004). 

 In Nigeria, most of the terrestrial ecosystem in oil producing and non oil producing communities are important agricultural land under 
cultivation. Any contact with petroleum hydrocarbon results in damage to soil condition of this agricultural lands, microorganisms and 
plants (Onuoha et al., 2003). The main aim of the study was to assess the physicochemical properties of the soil impacted by kerosene 
at Maikunkele, Niger State, ten years after the spill, to ascertain if the impacted area has recovered completely. The specific objectives 
of the study were, to assess the effect of kerosene on the physicochemical properties of the soil and to assess the rates and the total 
extent at which residual kerosene in the soil was degraded. 

II.  MATERIALS AND METHODS 

Description of Study Site: The study site was kerosene spilled soil at Maikunkele, Bosso Local Government Area of Niger State, 
Nigeria. The kerosene spill covered an area of 1800m2. The spill occurred in August 1998, when a tanker carrying several thousands 
litres of kerosene spilled its content on a field near Airport Junction at Maikunkele, Bosso Local Government Area of Niger State (Ijah 
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et al., 2000). The spillage withered grasses and shrubs for a period of over one year (Ijah et al., 2000). At the time of first sampling in 
April 2008, the affected site was covered with grasses such as Ajaratum coinzoides, Cylindrica indica, Sida acuta, Bohavia diffusa 
and Aspilla africana, similar to the unpolluted control site. The soil particle analysis revealed that the study site is made up of coarse 
sand, fine sand, and clay. Thus, the soil is a sandy loam soil with a good drainage system. 

Collection of Samples: The kerosene polluted site was divided into two plots of 900m2 each. Four soil samples were collected from 
each plot at random, making a total of eight bulk samples.  The kerosene free soil was also divided into two plots of 900m2 each and 
the samples were similarly collected. The samples were collected in polythene bags each month, for a period of six months (April-
September) and transported to the laboratory for analysis.  

 Determination of Physicochemical Properties of Polluted Soil 

PH - using PH meter: The pH of both kerosene polluted and control soil was determined using pH meter (Crison Micro pH 2000 
model).  Five grammes (5g) of soil sample was suspended in 25ml of distilled water and mixed well.  The pH meter was standardized 
at pH 7.0 using phosphate buffer solution after which the pH of the soil samples was determined by inserting the electrodes of the pH 
meter into the partly settled suspension. 

Moisture: Moisture content of the soil samples was determined using dry weight method (Black, 1965). The loss in weight of the 
sample during drying is the moisture content.  It was calculated using the formula below: 

% Moisture content=W3-W1 × 100  

                  W2-W1     1 

W1 = weight of the dried dish without soil sample 

W2 = weight of the dish + weight of soil sample before drying 

W3 = weight of the dish + weight of soil sample after drying. 

Organic matter: Organic matter content was determined using Walkley-Black (1965).  This involves the use of 1N K2Cr207, H2SO4  
and Ferroin indicator to titrate with 0.5N FeS04 solution. The percentage organic matter content was calculated according to the 
formula below:  

% organic matter in soil = (NK2Cr207 – NFeS04) ×0.003×100× (f)  

                                   Weight (g) of air-dry soil  

correction factor, f = 1.33  

N = Normality of solution × ml of solution used  

% organic matter in soil = % organic carbon × 1.729 

Nitrogen: Nitrogen content of the soil samples was determined using macro kjeldah method (Black, 1965). The formula below was 
used to calculate the amount of nitrogen in the soil sample:  

Amount of nitrogen (%)= V1 – V0  

         10× weight of sample (0.25g)  

V1 = titre value for the sample  

V0 = titre value for the blank 

Available phosphorus: The phosphorus content of the soil was determined using Jackson-Murphey (1962) method.  4.5g of air-dried 
soil passed through 2mm sieve was weighed into a 50ml capacity centrifuge tube and 30ml of extracting solution was added.  The 
solution was shaken for one minute on a mechanical shaker and centrifuged at 2,000 revolutions per minute (rpm) for 15minutes.  The 
suspension was decanted into an acid washed container 5ml of the extract was pipette into 50ml volumetric flask and distilled water 
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was added to bring up the volume to approximately 40ml, 8ml of Antimony potassium tartarate was added and mixed thoroughly.  
The absorbance or optical density of the coloured solution was read at 882nm wavelength after 30minutes using spectrophotometer. 

Plant Toxicity Studies: To determine if the kerosene polluted soil has recovered, soil was collected from the kerosene polluted site 
and kerosene free site and 1kg was weighed into each pot. Three pots contained polluted soil while the other three pots contained 
unpolluted soil. However another three pots that contained unpolluted soil (control) were treated with 1%, 3% and 5% kerosene 
respectively. Three maize seeds were planted per pot at 1cm depth on a 5cm x 5cm spacing. The experiment were placed outside the 
laboratory and watered daily. Observation was made on the growth of the plant, plant height, number of leaves, leaf length were 
recorded at an interval of three days for the period of fifteen days. Plant height was measured from the soil level to the terminal bud 
using a transparent meter rule, number of leaves were by visual counting of the leaves as the plant grew. Leaf length was measured 
from the lateral bud to the tip of the leaf (Odjegba and Sadiq, 2002).    

 Statistical analysis: The physicochemical properties in this study were analysed statistically using parametric tests involving the 
Analysis of Variance (ANOVA). 

Results: The result reveals that the pH of kerosene polluted soil ranged from 6.12 to 6.48 while that of kerosene free soil ranged from 
6.06 to 6.85 (Table 1:0). The results revealed that the pH values of kerosene free soil were higher in April to June and in August 
compared to those of kerosene polluted soil. The moisture content of kerosene polluted soil ranged from 5.45% to 7.60% while that of 
kerosene free soil ranged from 5.40% to 7.40% (Table 1:1).  The moisture content of kerosene free soil were higher in April, May, 
July and the September than that of kerosene polluted soil. Statistical analysis of the data showed that pH of both sites were 
significantly different (P<0.05). However, no significant difference (P > 0.05) existed in the moisture levels of the two sites. 
 

Table 1:0. PH of kerosene polluted and kerosene free soil 
Months   kerosene polluted soil     Kerosene free soil  
 April     6. 21     6.28  

 May    5.52     6.45 

 June     6.48     6.85 

 July     6.12     6.06 

 August     6.42     6.49 

 September   6.38     6.32  

 

 

Table 1:1. Moisture contents of kerosene polluted soil and kerosene free soil 

    Moisture level (%) of:  

Months   kerosene polluted soil  Kerosene free soil  
 

April    6.33     6.91  

May    5.88     5.94 

June     7.60     7.40 

July     5.45     5.76 

August                   5.56      5.40 
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September   5.55     5.65 

 

The results revealed that the nitrogen content of kerosene polluted soil ranged from 0.014% to 0.018% while that of kerosene free soil 
ranged from 0.014% to 0.017% (Table 1:3).  The results indicated that there was availability of more nitrogen in kerosene polluted soil 
in April, June and August than kerosene free soil. 
Statistical analysis of the data showed that the nitrogen contents of both sites were not significantly different (P>0.05). 
The results revealed that the available phosphorus level of kerosene polluted soil ranged from 1.54ppm to 1.95ppm while that of 
kerosene free soil ranged from 1.47ppm to 1.91ppm (Table 1:4). The phosphorus level of kerosene polluted soil was higher than that 
of kerosene free soil, throughout the period of study. However, there was no significant difference (P> 0.05) in the phosphorus level of 
the two sites.  
 

Table 1:3. Nitrogen content of kerosene polluted soil and kerosene free soil 

    Nitrogen content (%) of: 

Months   kerosene polluted soil  Kerosene free soil  
 
April     0.018    0.012 

May    0.014    0.014 

June     0.017    0.015 

July     0.016    0.017 

August     0.018    0.016 

September   0.016    0.017 

 

Table 1:4. Available phosphorus content of kerosene polluted soil and kerosene free soil 

    Available phosphorus (ppm) of: 

Months   kerosene polluted soil  Kerosene free soil 
           (ppm)               (ppm) 
 

April     1.93    1.91 

May    1.54    1.47 

June     1.95    1.90 

July     1.92    1.88 

August     1.87    1.82 

September   1.92    1.84 
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The results revealed that the organic carbon of kerosene polluted soil ranged from 4.0% to 8.4% while that of kerosene free soil 
ranged from 4.2% to 8.6% (Table 1:5). The organic carbon of kerosene free soil was higher than that of kerosene polluted soil from 
April till September (Table 1:5). However, statistical analysis revealed that no significant difference (P >0.05) existed in the organic 
carbon contents of the two sites. 

Table 1:5. Organic carbon content of kerosene polluted soil and kerosene free soil 

 
Organic carbon (%) of: 

 
Months   kerosene polluted soil  Kerosene free soil  

 

April     7.6     8.5 

May    5.2     5.6 

June     4.0     4.2 

July     5.8     6.5 

August     6.2     6.8 

September   8.4     8.6 

The results revealed that the height of maize plants (Plate 1) in kerosene polluted soil ranged from 3.0 cm to 6.5 cm while in kerosene 
free soil the height of plant ranged from 2.5 cm to 6.2 cm (Table 1:6). The height of plants in kerosene polluted soil and kerosene free 
soil increased gradually from 3days to 15days after planting. Generally, the height of the plants were higher in kerosene polluted soil 
than in kerosene free soil. Using Analysis of Variance, ANOVA, it was revealed that the difference in height of plants between the 
two sites was not significant (P>0.05). 

The results revealed that the number of leaves of maize plants (Plates 1) in kerosene polluted soil ranged from 2.0 to 6.0 while in 
kerosene free soil the number of leaves ranged from 1.0 to 5.0 (Table 1:6). The number of leaves in kerosene polluted soil and 
kerosene free soil increased gradually from 3days to 15days after planting. It was however observed that there was no significant 
difference (P>0.05) in number of leaves in both soils. 

The results revealed that the length of leaves of maize plants (Plate 1:0) in kerosene polluted soil ranged from 5.0cm to 24.0cm while 
in kerosene free soil the length of leaves ranged from 5.0cm to 22.0cm (Table 1:6).  
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Plate 1:0. Maize seedlings in kerosene polluted soil (KPS) and kerosene free soil (KFS). 

 

Table 1:6. Growth indicators on maize grown on kerosene polluted soil  

Time Height of plants(cm )   Number of leaves   length of leaves (cm) 

(days)       KPS   KFS       KPS    KFS         KPS    KFS 

    3       3.0  2.5       2.0   1.0         5.0                5.0 

    6       4.0  3.0       3.0   3.0         7.0    7.0 

    9       5.5  5.0       4.0   4.0        13.0   12.0 

    12       6.3  6.0       5.0   5.0        20.0   19.0 

    15          6.5  6.2       6.0   5.0        24.0   22.0  

KPS: Kerosene polluted soil, KFS: Kerosene free soil  

The results indicated that the length of leaves in kerosene polluted soil increased sharply from 3days to 15days after planting. Similar 
trend was observed in the kerosene free soil. Generally, the length of leaves in kerosene polluted soil were relatively longer than those 
of kerosene free soil. Statistical analysis of the data revealed that there was no significant difference (P>0.05) in length of leaves in 
both soils. The effect of kerosene on various growth parameters of maize is presented in Table 1:7. There was no emergence of maize 
seedlings at any of the concentrations of kerosene (1%, 3%, 5%) used, which is a clear case of phytotoxicity resulting from treatment 
application (Plate 1:1). In the control experiment, where no kerosene was applied the seeds germinated and the plants grew (Plate 1:0). 
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Plate 1:1. Growth parameters of maize in soil intentionally polluted with: A: 1% Kerosene, B: 3% kerosene, C: 5% kerosene. 

Table 1:7. Growth parameters of maize in soil intentionally polluted 

Kerosene in soil 

(%)  

 

  15 DAP   

Seed 
germination 

Plant height.(cm) Leaf number  Leaf length (cm) 

1 NSG - - - 

3 NSG - - - 

5 NSG - - - 

DAP : Days after planting, NSG: No seed germination, -: Negative result  

 

A 

B C 
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III. DISCUSSION 

The PH values of kerosene polluted soil were lower as compared to those of kerosene free soil, a finding which is in line with the 
report of Ijah and Abioye (2003).  The decrease in pH of kerosene polluted soil may be due to the increased degradation of kerosene 
by microorganisms in the soil, which resulted in accumulation of acidic metabolites (Ijah and Abioye, 2003).  There was no significant 
difference in moisture content between kerosene polluted soil and kerosene free soil.  This may be due to the fact that kerosene is a 
light fuel that cannot coat the soil to prevent the penetration of water as compared to heavy oil. The slight increase in nitrogen content 
of kerosene polluted soil in some sampling months as compared to those of kerosene free soil maybe attributed to the activities of 
nitrogen fixing bacteria whose presence has been reported in petroleum hydrocarbon polluted soil (Obire and Nwanbet, 2002).The 
observed increase in available phosphorus in the kerosene polluted soil maybe due to the existence of reducing conditions at the 
polluted site that made iron phosphate more soluble and which brought some phosphorus into solution (Obire and Nwanbet, 2002).  
The higher values of phosphorus level in KPS than KFS were in conformity with the findings of Ijah and Abioye (2003). The organic 
carbon content of kerosene free soil was higher as compared to kerosene polluted soil.  However, decrease in organic carbon content 
of kerosene polluted soil may be due to rapid degradation of kerosene by micro organisms of the soil, since reduced organic carbon in 
petroleum hydrocarbon is a source of energy for microorganisms (Obire and Nwanbet, 2002).There was no significant difference 
between the height, number of leaves and length of leaf of maize plants in both kerosene polluted and kerosene free soils indicating 
that the polluted soil has recovered greatly. It was observed that when the soil was intentionally polluted with kerosene there was no 
emergence of maize seedlings at any of the concentrations of kerosene (1%, 3%, 5%) used indicating a clear case of phytotoxicity 
resulting from treatment application which would have been the case if kerosene spill still persisted in the impacted soil. The result of 
the study is in conformity with the reports of Odjegba and Sadiq (2002) and Hazel (2005) that oil pollution inhibits seed germination 
and plant growth. 
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