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6.5.1: Internal Quality Assurance Cell (IQAC) has contributed significantly for 

institutionalizing the quality assurance strategies and processes 

S.No Content Page No 

1 Academic results                    2-10 

2 Student technical training 11-115 

3 Student soft skills development 117-120 

4 Placement support 121-133 

5 Faculty development programs 134-176 

6 Research and development 177-928 

7 Interaction with industry 929-942 

8 Placement support 943-946 

Monitoring and mentoring of academic and administrative activities 

1 Review of healthy academic practices 947-992 

2 Mechanisms to identify and reform academic practices 993-1007 

3 Review of departmental facilities 1008-1013 

4 Facilitate implementation of innovative methods in the 

departments 

1014-1019 

5 Self-development of faculty members 1020-1027 
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Academic Session: 2017-2018                    Year: 4th       Semester:VII             Branch: EN              Section: EN-1 4th Year

ROOM NO: C-409                                                                                    W.E.F. 23-08-2017

Sub. Code Subject Name Name of Faculty Sub. Code Subject Name Name of Faculty

NOE-071(L) EDP Mr. Pankaj Negi

NEN-701(L) Electric Drives Mr. Abhishek K. Gupta

NEN-031(L) PSOC Mr. Saroj Kumar

NEN-702(L) PSP Mr. Gyanesh Singh

NEC-702A(L)ADC Mr. Mayank Aggarwal

NEN-751(P) Power System Lab Mr. Saroj Kumar, Mr. Bulle Ram Gole

NEN-754(P) Project Mr. Atul K. Kushwaha

NEC-752B(P)ADC Lab Mr. Mayank Aggarwal, Sandeep Bhardwaj

NEN-753(P) Industrial Training Mr. Gyanesh Singh, Mr. Abhishek K. Gupta, Mr. Pankaj Negi

APTITUDE APTITUDE Mr. Suneel Palia

SOFT SKIL SOFT SKIL Ms. Bhawani Shankar

Class Coordinator:Mr. Atul Kushwaha (Mo: 9958405051)

Time Table Incharge
Mr. Saroj Kumar

HOD EN

Prof. (Dr.) Rishi Asthana

L

U

N

C

H

Mentor B1 Batch:Mr. Pankaj Negi ( Mo: 9555750582)

Mentor B2 Batch:Mr. Atul Kushwaha (Mo: 9958405051)

Saroj Kumar

Timetable generated:19-09-2017 aSc Timetables

NEC-702A(L)

MA

NOE-071(L)

PN

NEN-701(L)

AKG

NEN-702(L)

GS

NEN-702(L)

GS

NEN-031(L)

SK

SOFT SKIL

Ms. Bhawani Shankar

NEN-753(P)

GS / PN

B2

NEC-752B(P)

MA / SB EC Lab-4

B1

NEC-702A(L)

MA

NOE-071(L)

PN

NEN-702(L)

GS

NEN-031(L)

SK

APTITUDE

Mr. Suneel Palia

NEN-751(P)

SK / BRG B-003

B1

NEC-752B(P)

MA / SB EC Lab-4

B2
NEN-701(L)

AKG

NEN-701(L)

AKG

NEN-702(L)

GS

NEN-702(L)

GS

APTITUDE

Mr. Suneel Palia

NEN-751(P)

SK / BRG B-003

B2

NEN-753(P)

GS / AKG

B1

NEC-702A(L)

MA

NEC-702A(L)

MA

NOE-071(L)

PN

NEN-701(L)

AKG

NEN-701(L)

AKG

NEN-031(L)

SK

Mo

Tu

We

Th

Fr

1
8:50 - 9:50

2
9:50 - 10:40

3
10:40 - 11:30

4
11:30 - 12:20

5
12:20 - 1:10

6
1:10 - 2:00

7
2:00 - 2:50

8
2:50 - 3:40

9
3:40 - 4:30
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Academic Session: 2017-2018                    Year: 4th       Semester:VII             Branch: EN              Section: EN-2 4th Year
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Sub. Code Subject Name Name of Faculty Sub. Code Subject Name Name of Faculty

NOE-071(L) EDP Mr. Mayank Aggarwal

NEN-701(L) Electric Drives Mr. Abhishek K. Gupta

NEN-031(L) PSOC Mr. Saroj Kumar

NEN-702(L) PSP Mr. Raj Kumar Singh

NEC-702A(L)ADC Mr. Pankaj Negi

NEN-751(P) Power System Lab Mr. Saroj Kumar, Mr. Bulle Ram Gole

NEN-754(P) Project Ms. Annu Govind

NEC-752B(P)ADC Lab Mr. Pankaj Negi, Sandeep Bhardwaj

NEN-753(P) Industrial Training Mr. Sameer Anand, Mr. Vijay Kumar, Ms. Snigdha Chaturvedi

APTITUDE APTITUDE Mr. Jitesh Bohra

SOFT SKIL SOFT SKIL Ms. Bhawani Shankar

Class Coordinator:Ms. Snigdha Chaturvedi (Mo: 8527257735)

Time Table Incharge
Mr. Saroj Kumar

HOD EN

Prof. (Dr.) Rishi Asthana

L

U

N

C

H

Mentor B1 Batch:Ms. Snigdha Chaturvedi (Mo: 8527257735)

Mentor B2 Batch:Mr. Sameer Anand (Mo: 9717948129)

Saroj Kumar

Timetable generated:19-09-2017 aSc Timetables

NEC-752B(P)

PN / SB EC Lab-4

B2
NOE-071(L)

MA

NEN-701(L)

AKG

NEN-701(L)

AKG

NEN-031(L)

SK

NEN-751(P)

SK / BRG B-003

B1

SOFT SKIL

Ms. Bhawani Shankar

NEC-702A(L)

PN

NEC-702A(L)

PN

NEN-701(L)

AKG

NEN-702(L)

RS

NEN-753(P)

SA / VK

B1

NEN-751(P)

SK / BRG B-003

B2
APTITUDE

Mr. Jitesh Bohra

NEC-702A(L)

PN

NOE-071(L)

MA

NEN-701(L)

AKG

NEN-031(L)

SK

NEN-702(L)

RS

NEN-702(L)

RS

APTITUDE

Mr. Jitesh Bohra

NEC-752B(P)

PN / SB EC Lab-4

B1

NEC-702A(L)

PN

NOE-071(L)

MA

NEN-701(L)

AKG

NEN-031(L)

SK

NEN-702(L)

RS

NEN-702(L)

RS

NEN-753(P)

SA / SN

B2

Mo

Tu

We

Th

Fr

1
8:50 - 9:50

2
9:50 - 10:40

3
10:40 - 11:30

4
11:30 - 12:20

5
12:20 - 1:10

6
1:10 - 2:00

7
2:00 - 2:50

8
2:50 - 3:40

9
3:40 - 4:30
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TIME TABLE

Academic Session: 2018-2019                    Year: 4th                    Branch: ME                   Semester:  7th                Section:ME1

ROOM NO: B-216                                                                                    W.E.F. 20/08/18

LEGENDS SUBJECT NAME LEGENDS SUBJECT NAME

Mr. AMIT PANDEY(AKP) Entrepreneurship Development (NOE-071)

Ms.VIVEK BHARDWAJ(VB) Project Management (NME-032)

Mr. PANKUL GOEL(PG) Total Quality Management (NME-041)

Mr. RAVI RANJAN(RR) Computer Aided Design (NME-701)

Mr. SUNIL KUMAR(SK) Automobile Engineering (NME-702)

Mr. RAVI RANJAN(RR), Mr. ABHISHEK SAXENA(AS)CAD/CAM Lab (NME-751)

Mr. SUNIL KUMAR(SK) I.C.Engine  Automobile Lab (NME-752)

Mr. SUNIL KUMAR(SK) Project (NME-754)

Mr. SHIV OM SHARMA(SOS), Mrs. MUBINA SHEKH(MS)INDUSTRIAL TRG. (NME-753)

Mrs. MUBINA SHEKH(MS) Automation and Robotics (NME-044)

Mr. ABHISHEK SAXENA(AS) Computer Aided Manufacturing (NME-031)

Aptitude

Soft Skill

Class Coordinator:  Mrs. MUBINA SHEKH(MS)
HOD,ME DEAN ACADEMICS

* To Be checked and taught as per university syllabus.

abc school

Timetable generated:18-08-2018 aSc Timetables

NME-752 SKAUTO LAB

B2

NME-751 RR / ASCAD LAB

B1

NME-701

RR

NME-702

SK

Aptitude Aptitude NME-753

S0S / MS

NME-752 SKAUTO LAB

B1

NME-751 RR / ASCAD LAB

B2
NME-701

RR
NME-031

AS

B-216

G2

NME-044

MS

B-220

B2

NME-032

VB

B-213

G1

NME-041

PG

B-216

B1
Soft Skill Soft Skill

NOE-071

AKP

NME-701

RR

NME-702

SK
NME-031

AS

B-216

G2

NME-044

MS

B-220

B2

NME-032

VB

B-220

G1

NME-041

PG

B-216

B1
Aptitude

NOE-071

AKP

NME-701

RR

NME-702

SK
NME-031

AS

B-216

G2

NME-754

SK

NME-032

VB

B-220

G1

NOE-071

AKP

NME-702

SK
NME-031

AS

B-216

G2

NME-754

SK
NME-044

MS

B-220

B2

NME-032

VB

B-220

G1

NME-041

PG

B-216

B1

Sa

Mo

Tu

We

Th

Fr

1 8:50 - 9:50 2 9:50 - 10:50 3 10:50 - 11:50 4 11:50 - 12:50 5 12:50 - 1:50 6 1:50 - 2:50 7 2:50 - 3:50 8 3:50 - 4:50
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TIME TABLE

Academic Session: 2018-2019                    Year: 4th                    Branch: ME                   Semester:  7th                Section:ME2

ROOM NO: B-218                                                                                    W.E.F. 20/08/18

LEGENDS SUBJECT NAME LEGENDS SUBJECT NAME

Mr. SHIV OM SHARMA(SOS) Entrepreneurship Development (NOE-071)

Ms. KALPANA GUPTA(KG) Project Management (NME-032)

Mr. PRASOON CHOUDHARY(PC) Total Quality Management (NME-041)

Dr. V. K. SAINI(VKS) Computer Aided Design (NME-701)

Mr. VIVEK Kr. JAIN(VKJ) Automobile Engineering (NME-702)

Mr. ABHISHEK SAXENA(AS), Mr. AMIT PANDEY(AKP)CAD/CAM Lab (NME-751)

Mr. ARVINDA Kr. PANDIT(AP) I.C.Engine  Automobile Lab (NME-752)

Mr. SHIV OM SHARMA(SOS) Project (NME-754)

Ms. KALPANA GUPTA(KG), Mr. ARVINDA Kr. PANDIT(AP)INDUSTRIAL TRG. (NME-753)

Mr. SUMIT SHARMA(SS) Automation and Robotics (NME-044)

Mr. PANKUL GOEL(PG) Computer Aided Manufacturing (NME-031)

Aptitude

Soft Skill

Class Coordinator:  Mr. SHIV OM SHARMA(SOS)
HOD,ME DEAN ACADEMICS

* To Be checked and taught as per university syllabus.

abc school

Timetable generated:18-08-2018 aSc Timetables

NME-751 AS / AKPCAD LAB

B1

NME-701

VKS

NME-702

VKJ

NME-032

KG

B-218

G1

NME-752 APAUTO LAB

B2NME-031

PG

B-211

G2

Aptitude

NME-041

PC

B-218

B1
NME-701

VKS

NME-702

VKJ

NME-032

KG

B-218

G1

NME-044

SS

B-220

B2

NME-031

PG

B-220

G2

NME-754

S0S

NOE-071

S0S

NME-041

PC

B-218

B1
NME-701

VKS

NME-702

VKJ
NME-044

SS

B-211

B2

NME-753

KG / AP

Aptitude Aptitude

NOE-071

S0SNME-751 AS / AKPCAD LAB

B2
NME-701

VKS

NME-032

KG

B-218

G1
NME-752 APAUTO LAB

B1

NME-031

PG

B-215

G2

Soft Skill

NOE-071

S0S

NME-041

PC

B-218

B1
NME-702

VKJ

NME-032

KG

B-218

G1

NME-044

SS

B-220

B2

NME-031

PG

B-215

G2

NME-754

S0S

Sa

Mo

Tu

We

Th

Fr

1 8:50 - 9:50 2 9:50 - 10:50 3 10:50 - 11:50 4 11:50 - 12:50 5 12:50 - 1:50 6 1:50 - 2:50 7 2:50 - 3:50 8 3:50 - 4:50
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TIME TABLE

Academic Session: 2018-2019                    Year: 4th                    Branch: ME                   Semester:  7th                Section:2ME

ROOM NO: B-214                                                                                    W.E.F. 20/08/18

LEGENDS SUBJECT NAME LEGENDS SUBJECT NAME

Mr. SHIV OM SHARMA(SOS) Entrepreneurship Development (NOE-071)

Mr. YOGESH YADAV(YKY) Project Management (NME-032)

Mr. ARVINDA Kr. PANDIT(AP) Total Quality Management (NME-041)

Dr. V. K. SAINI(VKS) Computer Aided Design (NME-701)

Mr. SUNIL KUMAR(SK) Automobile Engineering (NME-702)

Mr. PANKUL GOEL(PG), Mr. YOGESH YADAV(YKY)CAD/CAM Lab (NME-751)

Mr. AMIT PANDEY(AKP) I.C.Engine  Automobile Lab (NME-752)

Mr. ARVINDA Kr. PANDIT(AP) Project (NME-754)

Mr. PRASOON CHOUDHARY(PC), Mr. O.P. UMRAO(OPU)INDUSTRIAL TRG. (NME-753)

Mrs. MUBINA SHEKH(MS) Automation and Robotics (NME-044)

Mr. PANKUL GOEL(PG) Computer Aided Manufacturing (NME-031)

Aptitude

Soft Skill

Class Coordinator:  Mr. ARVINDA Kr. PANDIT(AP)
HOD,ME DEAN ACADEMICS

* To Be checked and taught as per university syllabus.

abc school

Timetable generated:18-08-2018 aSc Timetables

NOE-071

S0S

NME-751 PG / YKYCAD LAB

B1

NME-702

SK
NME-031

PG

B-214

G2
NME-752 AKPAUTO LAB

B2

NME-032

YKY

B-215

G1
Aptitude

NME-041

AP

B-214

B1
NME-702

SK

NME-701

VKS

NME-701

VKS
NME-044

MS B2

Soft SkillNME-753

PC / OPU

NOE-071

S0S

NME-041

AP

B-214

B1

NME-751 YKY / PGCAD LAB

B2 NME-031

PG

B-214

G2

NME-752 AKPAUTO LAB

B1 NME-032

YKY

B-215

G1

NME-044

MS B2

Aptitude

NOE-071

S0S

NME-702

SK

NME-701

VKS
NME-031

PG

B-214

G2

NME-032

YKY

B-220

G1
NME-754

AP

NME-041

AP

B-214

B1
NME-702

SK

NME-701

VKS
NME-031

PG

B-214

G2

NME-032

YKY

B-215

G1

NME-044

MS B2

NME-754

AP

Sa

Mo

Tu

We

Th

Fr

1 8:50 - 9:50 2 9:50 - 10:50 3 10:50 - 11:50 4 11:50 - 12:50 5 12:50 - 1:50 6 1:50 - 2:50 7 2:50 - 3:50 8 3:50 - 4:50
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Home / Placement Records / Placement Records 2020-2021

 Placements

CDC Team

CDC Structure

Major Recruiters

Placement Records

Placement Records 2020-2021

mini yadav
Biotechnology

mini yadav
Biotechnology

pragati aggarwal
Biotechnology

preeti srivastava
Biotechnology

vanshika singh
Biotechnology

aashish sharma
Biotechnology

deepanita bux
Biotechnology

deepanita bux
Biotechnology

kashaf rayees
Biotechnology

kashaf rayees
Biotechnology

silvi chaudhary
Biotechnology

silvi chaudhary
Biotechnology

vikrant tiwari
Biotechnology

vikrant tiwari
Biotechnology

akancha katiyar
Biotechnology

akanksha singh
Biotechnology

akash pandey
Biotechnology

akruti singh
Biotechnology

anushka tyagi
Biotechnology

ayushi
Biotechnology
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durgesh kumar rai
Biotechnology

sifa khan
Biotechnology

vishakha singh
Biotechnology

vivek singh
Biotechnology

yash saigal
Biotechnology

mrinal mishra
Biotechnology

mrinal mishra
Biotechnology

nitin rathi
Biotechnology

romil chaudhary
Biotechnology

akshita karanwal
Biotechnology

supriya singh
Biotechnology

QUICK LINKS

Mandatory Disclosure

Balance Sheet & Audit Report

Media

Grievance

Vivechan International Journal

QUICK LINKS

Engineering College

Milestones



Guideline for Students

Convocation Proceeding

NAAC

NIRF

FEST @ IMSEC

IMSEC SPORTS

Cultural Fest : Vibgyor

Sport Fest: Chakravyuh

Technical Fest: Technovation

Sports

GUIDELINES FOR ANTI
RAGGING

Anti Ragging

Ruling of Supreme Court

Order of Supreme Court

UGC Regulation

AICTE Notification

    



STAY CONNECTED

NH-24, Adhyatmik Nagar,
Near Dasna, Distt:
Ghaziabad. UP.
Landline: 0120-4940000
Email-Id: imsec@imsec.ac.in
WhatsApp: +91-9821396583
 
Admission:
+91-9821396581/82/83, 
+91-9821003291
Toll Free(Admission):1800-
102-8393
Email-Id:
enquiry@imsec.ac.in

Copyright © IMS Engineering College Ghaziabad, All Rights Reserved. Web Design & Development by Bedicreative
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Home / Placement Records / Placement Records 2020-2021

 Placements

CDC Team

CDC Structure

Major Recruiters

Placement Records

Placement Records 2020-2021

utkarsh upadhyay
Computer-science-and-

engineering

utkarsh upadhyay
Computer-science-and-

engineering

utkarsh upadhyay
Computer-science-and-

engineering

aakash kumar
Computer-science-and-

engineering

abhinav kaushik
Computer-science-and-

engineering

achintya jaiswal
Computer-science-and-

engineering

achintya jaiswal
Computer-science-and-

engineering

akanksha
Computer-science-and-

engineering

akshita
Computer-science-and-

engineering

aman gupta
Computer-science-and-

engineering

aman kumar singh
Computer-science-and-

engineering

aman tyagi
Computer-science-and-

engineering

aman tyagi
Computer-science-and-

engineering

aman verma
Computer-science-and-

engineering

aman verma
Computer-science-and-

engineering

anamika awasthi
Computer-science-and-

engineering

anamika awasthi
Computer-science-and-

engineering

ankit mishra
Computer-science-and-

engineering

anurag srivastava
Computer-science-and-

engineering

arunav dey
Computer-science-and-

engineering
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arunav dey
Computer-science-and-

engineering

barbie chaudhary
Computer-science-and-

engineering

dipali singh
Computer-science-and-

engineering

harsh agarwal
Computer-science-and-

engineering

harsh agarwal
Computer-science-and-

engineering

harsh agarwal
Computer-science-and-

engineering

anubhav mishra
Computer-science-and-

engineering

harsh pratap singh
Computer-science-and-

engineering

harsh pratap singh
Computer-science-and-

engineering

himanshu

vishwakarma
Computer-science-and-

engineering

himanshu

vishwakarma
Computer-science-and-

engineering

itika tyagi
Computer-science-and-

engineering

jayankar awasthi
Computer-science-and-

engineering

jyoti
Computer-science-and-

engineering

aakash yadav
Computer-science-and-

engineering

abhay singh
Computer-science-and-

engineering

azeemushan ali
Computer-science-and-

engineering

digvijay kumar
Computer-science-and-

engineering

kapil sharma
Computer-science-and-

engineering

kapil sharma
Computer-science-and-

engineering

kushagra srivastava
Computer-science-and-

engineering

mohit sharma
Computer-science-and-

engineering

mohit sharma
Computer-science-and-

engineering

mukhar bajpai
Computer-science-and-

engineering

mukhar bajpai
Computer-science-and-

engineering

naman gupta
Computer-science-and-

engineering

naman gupta
Computer-science-and-

engineering

naman gupta
Computer-science-and-

engineering

navneet chaudhary
Computer-science-and-

engineering
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palak singhal
Computer-science-and-

engineering

palak singhal
Computer-science-and-

engineering

prachi singh
Computer-science-and-

engineering

pradeep singh
Computer-science-and-

engineering

pranjali malik
Computer-science-and-

engineering

radhika sharma
Computer-science-and-

engineering

radhika sharma
Computer-science-and-

engineering

radhika sharma
Computer-science-and-

engineering

raghav kumar jha
Computer-science-and-

engineering

raghav rastogi
Computer-science-and-

engineering

raghav rastogi
Computer-science-and-

engineering

ritika govil
Computer-science-and-

engineering

chandra prakash

singh
Computer-science-and-

engineering

nikita gupta
Computer-science-and-

engineering

mohit agrawal
Computer-science-and-

engineering

sachin agrawal
Computer-science-and-

engineering

sarvendu pandey
Computer-science-and-

engineering

saurabh pandey
Computer-science-and-

engineering

saurabh singh
Computer-science-and-

engineering

shobhit maheshwari
Computer-science-and-

engineering

shobhit maheshwari
Computer-science-and-

engineering

sumit kumar
Computer-science-and-

engineering

suprateek halsana
Computer-science-and-

engineering

suraj kumar jaiswal
Computer-science-and-

engineering

upendra singh
Computer-science-and-

engineering

vaishanavi gupta
Computer-science-and-

engineering

vaishanavi gupta
Computer-science-and-

engineering
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vaishanavi gupta
Computer-science-and-

engineering

vedant singh
Computer-science-and-

engineering

vedant singh
Computer-science-and-

engineering

akash pandey
Computer-science-and-

engineering

ankit sharma
Computer-science-and-

engineering

anurag tiwari
Computer-science-and-

engineering

anurag tiwari
Computer-science-and-

engineering

anurag tiwari
Computer-science-and-

engineering

ayush gupta
Computer-science-and-

engineering

devesh chaturvedi
Computer-science-and-

engineering

kishan kr jaiswal
Computer-science-and-

engineering

masood ahmed
Computer-science-and-

engineering

prajwal sharma
Computer-science-and-

engineering

prakhar agarwal
Computer-science-and-

engineering

rewant pandey
Computer-science-and-

engineering

utkarsh gupta
Computer-science-and-

engineering

utkarsh gupta
Computer-science-and-

engineering

mayank goel
Computer-science-and-

engineering

anjali chaurasiya
Computer-science-and-

engineering

adarsh yadav
Computer-science-and-

engineering

deepanshu
Computer-science-and-

engineering

anubhav mishra
Computer-science-and-

engineering

md parvez
Computer-science-and-

engineering

navaid iqbal siddiqui
Computer-science-and-

engineering

navneet chaudhary
Computer-science-and-

engineering

nikhil garg
Computer-science-and-

engineering
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pranjali malik
Computer-science-and-

engineering

prashant choubey
Computer-science-and-

engineering

priyanka
Computer-science-and-

engineering

shant singh surya
Computer-science-and-

engineering

shikha dubey
Computer-science-and-

engineering

upendra singh
Computer-science-and-

engineering

krishnanshu mishra
Computer-science-and-

engineering

prakhar agarwal
Computer-science-and-

engineering

rishabh shukla
Computer-science-and-

engineering

vivek chandola
Computer-science-and-

engineering
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akshansh singh
Electronics-and-
communication

akanksha singh
Electronics-and-
communication

aman singh aswal
Electronics-and-
communication

anmol latiyan
Electronics-and-
communication

anushk srivastava
Electronics-and-
communication

anushk srivastava
Electronics-and-
communication

arihant jain
Electronics-and-
communication

arihant jain
Electronics-and-
communication

ashish kumar dubey
Electronics-and-
communication

ayush awasthi
Electronics-and-
communication

janmejay singh

chauhan
Electronics-and-
communication

jaydeep agarwal
Electronics-and-
communication

km.shivangi agrawal
Electronics-and-
communication

kuldeep singh
Electronics-and-
communication

nishi gupta
Electronics-and-
communication

paras dhankar
Electronics-and-
communication

rahul kumar maurya
Electronics-and-
communication

raushan kumar
Electronics-and-
communication

sachin pal
Electronics-and-
communication
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sarthak
Electronics-and-
communication

saurabh suman
Electronics-and-
communication

shaksham chauhan
Electronics-and-
communication

shivangi nirwan
Electronics-and-
communication

shivani agrawal
Electronics-and-
communication

shubham dash
Electronics-and-
communication

shubham kumar
Electronics-and-
communication

shweta sharma
Electronics-and-
communication

vashu sharma
Electronics-and-
communication

vashu sharma
Electronics-and-
communication

sanjay ojha
Electronics-and-
communication

saksham chauhan
Electronics-and-
communication

harshit tomar
Electronics-and-
communication

sahil tyagi
Electronics-and-
communication

saurabh suman
Electronics-and-
communication

sanjay ojha
Electronics-and-
communication

shubham kaushik
Electronics-and-
communication

suraj sharma
Electronics-and-
communication

shaksham chauhan
Electronics-and-
communication

pranav shukla
Electronics-and-
communication

piyush kumar singh
Electronics-and-
communication
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aditya kumar

rajkamal
Information-technology

akshit chaudhary
Information-technology

aman srivastava
Information-technology

arpit sharma
Information-technology

arushi sanjay
Information-technology

aryan mishra
Information-technology

ashutosh mishra
Information-technology

ayush singh
Information-technology

ayush singh
Information-technology

ayush singh
Information-technology

deepanshu
Information-technology

diksha singh
Information-technology

harshit sharma
Information-technology

jatin arora
Information-technology

jatin trivedi
Information-technology

kajal khanna
Information-technology

kajal khanna
Information-technology

nakul mitra
Information-technology

nakul mitra
Information-technology
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nandkishore mishra
Information-technology

navneet vashisth
Information-technology

nirmit srivastava
Information-technology

nirmit srivastava
Information-technology

nitin saxena
Information-technology

palak kapoor
Information-technology

palak kapoor
Information-technology

palak kapoor
Information-technology

palak kapoor
Information-technology

palak kapoor
Information-technology

prince chauhan
Information-technology

prince chauhan
Information-technology

rajvikram saxena
Information-technology

rajvikram saxena
Information-technology

rakhi singh
Information-technology

rakhi singh
Information-technology

dheeraj mishra
Information-technology

saloni singh
Information-technology

shubham gupta
Information-technology

somya mishra
Information-technology

umesh yadav
Information-technology

sagar goel
Information-technology

md saif uddin

siddiqui
Information-technology

ayush singh
Information-technology

deepanshu
Information-technology

jatin arora
Information-technology

jeegisha srivastava
Information-technology
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mayank goel
Information-technology

shraddha katiyar
Information-technology

umesh yadav
Information-technology
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    This is to certify that ………………………………………………………………………………..
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Dr.N. SATHISH KUMAR

Professor/ ECE 

Dr. N.R. ALAMELU

Principal

This is to certify that



Sri Ramakrishna Engineering College
Coimbatore

was an active participant in WEBLOKHA-2020,a webinar series  on

RECENT TRENDS IN COMMUNICATION AND SIGNAL
PROCESSING

CERTIFICATE OF COMPLETION

offered by Department of Electronics and Communication Engineering,
during 15th - 19th June 2020.

Mayurika Saxena 

Dr. M. JAGADEESWARI

Professor & Head/ ECE
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Professor/ ECE 
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Abstract 

One of the most critical issues in wireless ad hoc networks is 

represented by the limited availability of energy with in 

network nodes. The time period from the instant when the 

network starts functioning to the instant when the first 

networknode runs out of energy, the so-called network life-

time, strictly depends on the system energy efficiency. In This 

paper is concern to devlope and evaluate route discovery 

between source node to destination in the mobile ad hoc 

network and Our objective of this paper modify existing 

protocol is to devise techniques to maximize the network life-

time in the case of Subnet based systems, which represent a 

significant sub-set of ad hoc networks. We propose an original 

approach to maximize the network life-time by determining 

the optimal subnet size and the optimal assignment of nodes to 

subnet-heads[16].  

Keywords: AODV, ANDA, ACC, MANET, Path selection, 

RREQ, Energy consumption 

 

INTRODUCTION 

A mobile ad hoc network is the collection of autonomous 

mobile nodes and terminal that communicate each other in 

decentralized manner. Therefor greatest challenge manifesting 

in the design of wireless ad hoc networks is the limited 

availability of energy resources these resources are quite 

significantly limitted in wireliess networks than in wired 

network. Each of these mobile nodes is operated by limitted 

energy battery and usually it is impossible to recharge or 

replace the batteries during a mission. [13] Most mobile nodes 

in a wireless ad hoc network are powered by energy limitted  

so battery life time is a hindrance to network performance. 

There for energy efficiency is of vital importance in the desgin 

of protocol for the application for the application in such 

networks and hence the study and implimentation of energy 

efficient algorithm for ad hoc network . the mobile ad hoc 

routing protocol can be classified into main three categoeries 

Proactive (Table Driven) Reactive ( On Demand driven ) and 

hybrid. In proactive routing protocol each nodes maintain the 

information about the other node in the form of table the 

various routing protocol like that  DSDV, WRP, OLSR, FSR, 

CGSR etc. [3] 

 In Reactive routing protocol establish routs only they are 

needed. When source node requiers a route to destination it 

flooding route request packet (RREQ) in entire network once 

route has been established by recieving a route reply  

(RREP). In hybrid routing protocols attempts to combine the 

best feature proactive and reactive algorithm while our 

proposed algorithm used in mobile ad hoc network then 

reduse the energy cossumption.[6]   

 In subnet based network, mobile nodes are devided into 

several groups. In each group, one node is elected to be the 

subnet-head, and act as Regional admin and other nodes act as 

simple node. The subnet size is controlled by varying the 

subnet -head’s transmission power. The subnet-head 

coordinates transmissions within the subnet and handles inter 

subnet traffic and delivers all packets  to the subnet. 

In this paper, we consider a network and first of we  choose 

the subnet-heads  and the network topology is like sensor 

network,  either static or slowly changing. We propose a 

Algorithm Adhoc Network Design Algorithm, which 

maximizes the network life-time while providing the total 

coverage of the nodes in the network. Ad hoc Network Design 

Algorithm is based on the concept that subnet-heads can 

dynamically adjust the size of the subnet through power 

control, and, hence, the number of controlled nodes per 

subnet. Ad hoc Network Design Algorithm takes into account 

power consumption due to both the transmission and receiving 

of data packets, and it maintains the energy consumption over 

the whole network. Energy is evenly drained from the subnet 

heads by optimally balancing the subnet traffic loads and 

regulating the subnet heads transmission ranges. 

 

THE NETWORK LIFE-TIME 

We consider a generic ad hoc network architecture based on a 

subnetting approach. The network topology is assumed to be 

either static, like in sensor networks, or slowly changing. Let 

Ss = {1,...,S} be the set of subnet-heads and SN = {1,...,N} be 

the set of ordinary nodes to be assigned to the subnet. Subnet-

heads are chosen a priori and are fixed throughout the network 

life-time, while the coverage area of the Subnets is determined 

by the level of transmission power used by the Subnet-heads. 

Three are the major contributions to power consumption in 
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radio devices: i) power consumed by the digital part of the 

circuitry; ii) power consumption of the transceiver in 

transmitting and receiving mode; 

 iii) output transmission power. Clearly, the output 

transmission power depends on the devices’ transmission 

range and the total power consumption depends on the number 

of transmitted and received packets. Under the assumption that 

the traffic load is uniformly distributed among the  

network nodes, the time interval that spans from the time 

instant when the network begins to function until the generic 

Subnet-head i runs out of energy, can be written as 

 

li  =  E i  / (αri 
2  + β|ni|                                            (1) 

 

where Ei is the initial amount of energy available at Subnet-

head i, ri is the coverage radius of Subnet-head i, ni is the 

number of nodes under the control of Subnet-head i, and α and 

β are constant weighting factors. In (1), the two terms at the 

denominator represent the dependency of power consumption 

on the transmission range and on the Subnet-head 

transmitting/receiving activity, respectively. Notice that, for 

the sake of simplicity, the relation between the Subnet-head 

power consumption and the number of controlled nodes is 

assumed to be linear; however, any other type of relation 

could have been considered as well, with minor complexity 

increase. Considering that the limiting factor to the network 

life-time is represented by the Subnet-heads’ functioning time, 

the lifetime can be defined as 

 

LS = min i∈Ss {Li}                                              (2) 

 

 Our objective is to maximize LS while guaranteeing the 

coverage of all nodes in the network. 

  

ENERGY-EFFICIENT NETWORK DESIGN 

 In this section, we formally describe the problem of 

maximizing the network life-time. Two different working 

scenarios are analyzed: static and dynamic. In the former, the 

assignment of the nodes to the Subnet-heads is made only 

once and maintained along the all duration of the system. In 

the latter, the network configuration can be periodically 

updated in order to provide a longer network life-time. Then, 

we propose an energy-efficient design algorithm, so-called 

ANDA (Ad hoc Network Design Algorithm), which 

maximizes the network life-time by fixing the optimal radius 

of each Subnet and the optimal assignment of the nodes to the 

Subnets. ANDA is optimum in the case of the static scenario 

and can be extended to the dynamic scenario by using a 

heuristic rule to determine whether at a given checking time 

the network needs to be reconfigured.[19] 

 

 

PROBLEM FORMALIZATION 

We assume that the following system parameters are known: 

number of Subnetheads (S), number of nodes in the network 

(N), location of all Subnet-heads and nodes, and initial value 

of the energy available at each Subnet-head.  Let dik be the 

Euclidean distance between Subnet-head i and node k (i = 

1,...,S; k = 1,...,N); we have that ri = dij when j is the farthest 

node controlled by Subnet-head i. Next, let us introduce 

matrix L={lij}, whose dimension is equal to 

 |SS |×|SN | and where each entry lij represents the life-time of 

Subnet head i when its radius is set to ri = dij and it covers 

 

 nij = { k ∈ SN | dik ≤ dij} nodes. We have 

lij = Ei/ αd2 ij + β|nij |                                       (3) 

 

Once matrix L is computed, the optimal assignment of nodes 

to Subnetheads is described by the binary variable xij . xij is 

equal to 1 if Subnet-head i covers node j and equal to 0 

otherwise. We derive the value of xij (i = 1,...,S; j = 1,...,N) by 

solving the following max/min problem 

 

     Maximize               LS                                             (4) 

        subject to        ∑ i xij ≥ 1                  ∀j ∈ SN 

LS ≤ lijxij + M(1 − xij )         ∀i ∈ SS , j ∈ SN 

xij ∈ {0, 1}, LS ≥ 0             ∀i ∈ SS , j ∈ SN . 

 

The first constraint in the problem requires that each node is 

covered by one Subnet-head at least; the second constraint 

says that if node j is assigned to Subnet-head i, the system can 

not hope to live more than lij . When node j is not assigned to 

Subnet-head i, this constraint is relaxed by taking a 

sufficiently large M. 

This model can be easily extended to the dynamic scenario by 

dividing the time scale into time steps corresponding to the 

time instants at which the network configuration is 

recomputed. Time steps are assumed to have unit duration. 

Then, we replace xij with xs ij , where xs ij is equal to 1 if and 

only if Subnet-head i covers node j at time step s and 0 

otherwise, and Ei, dij , nij , lij with Es i , ds
 ij , ns ij , ls ij , i.e., 

with the corresponding values computed at time step s. Note, 

however, that in this case the model is no longer linear, since 

the model parameters depend on the time step and, thus, on 

the former nodes assignment. 

 

THE PROPOSED ALGORITHM  

Ad hoc Network Design Algorithm for Sub netting  

The protocol must be adaptive to the dynamic topology of the 

network. The previous algorithms deal with static sensor 

nodes whereas in a mobile ad hoc network the static 
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assumption of nodes is not possible. So designing an energy 

efficient sub netting algorithm for mobile nodes is a 

challenging issue.  

The mobile ad hoc network can be modelled as a set of nodes 

SN = {1 … N} and a set of subnet-heads Ss = {1 … S} where 

N is total number of nodes and S is the total number of subnet-

heads. The set of nodes SN remains static throughout the 

network lifetime but the cardinality of set of subnet-heads i.e. 

ǀ  Ss ǀ  changes due to the energy considerations and 

mobility of the nodes. Each node niєN has a unique integer 

identifier ni, a wireless transmission range ri and initial energy 

Ei.  

The ordinary node is the node that  SN and ¢Ss .Every ordinary 

node є SN inside the range of the subnet-head є Ss is eligible to 

be assigned to Ss. The communication is assumed to be single 

hop in nature.[10]  

 

Basis of the Approach  

The proposed sub netting algorithm and the protocols have the 

following features:  

 A node can be assigned to a subnet-head if the node 

comes within the range of the subnet-head.  

 Subnet -heads are selected from among the nodes 

randomly which is very practical in case of wireless 

ad hoc networks instead of having a fixed set of 

subnet heads.  

 Set of subnet heads are selected dynamically after a 

periodic interval in a round schedule balancing the 

load (energy dissipation) throughout the nodes of the 

network.  

 Every node communicates to other node through a 

subnet -head and is not directly connected to any 

other ordinary node (Single hop architecture).  

 

Subnet-head Selection  

The first thing to do select the set of subnet -heads SH 

.Initially, when subnets are being created, each node decides 

whether or not to become a subnet -head for the current round 

according to the table created periodically and updated every 

N/S rounds. This decision is based on the suggested 

percentage of subnet heads for the network (determined a 

priori) and the number of times the node has been a subnet -

head so far. After a broadcast of HELLO messages the total 

network data is clubbed together and the nodes are sorted 

according to their current residual energy.  

 

THE PROBLEM FORMALIZATION 

 Let SH= {1,……,H} be the set of subnet-heads, 

 SN= {1,…….,N} be the set of ordinary nodes to be 

assigned to the subnets 

 Let dik =distance between subnet-head i and node 

k(i=1,……H ; k=1……..,N) 

 ri=dij when j is the farthest node controlled by subnet-

head i 

 Matrix L={lij},dimension=|SH| x |SN| where each entry 

lij represents the lifetime of subnet-head i when its 

radius is set to ri=dij and it covers nij ={k є SN|dik ≤ 

dij} 

Once matrix L is computed, the optimal assignment of nodes 

to subnet heads is described by the binary variable Xij 

{Xij =1 if subnet-head i covers j else 0} 

Algorithm Selectsubnet 

  

If (N/S divides Δ)  

   Begin nodeSort 

         for (every iєSS)  

             for (every jєSN)  

               if(energy[i] > energy[j])  

                 swap(i ,j)  

            end for  

               end for  

                endnodeSort 

            end if  

 

This is followed by the creation of the subnet table at each 

node which contains the set of subnet heads for 1/P rounds, 

where P is the percentage of nodes becoming subnet -heads. 

Thus each node has the idea which node is subnet head for this 

current round. The subnet table contains S subnet heads each 

in N/S columns in the sorted order of the energy, where N is 

the total number of nodes in the network. There after the S 

subnet heads for the current round are stored in SS, the set of 

subnet-heads and the rest nodes are stored in SN , set of 

ordinary nodes. This is followed by node assignment. 

 

Node Assignment  

SS = {1…S}, set of subnet-heads and SN= {1…N} be the set 

of ordinary nodes to be assigned to the subnet. Major 

Contributions to power consumption in nodes are: power 

consumed by the digital part of the circuitry, Power 

consumption of the transceiver in transmitting and receiving 

mode and output transmission power. The lifetime is 

calculated according to the following equation:- 

 

                           

Where Ei is the initial amount of energy available at subnet-
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head i, ri is the coverage radius of subnet -head i, ni is the 

number of nodes under the control of subnet -head i, and α and 

β are constants. Considering that the limiting factor to the 

network lifetime is represented by the subnet -head’s 

functioning time, the lifetime is defined by  

                                 Ls=miniϵ Ss{Li}  

The main objective is to maximize Ls. The Algorithm for 

assignment of the nodes is as follows 

 

Begin Assignnodes 

      for (every iєSS)  

               set Ei=initial energy of subnet-head i 

                for (every jєSN)  

                      Compute dij,|nij|,lij 

                   end for  

                          end for  

                       Ls
(new)= Ls

(old)= Ls 

                       Δ=0  

                       while(Ls
(new)≤Ls

(old)-Δ)  

                        Δ=Δ+1  

                           for (every iєSS)  

                             for (every jєSN)  

                               RecomputeEi=Ei-Δ( αri
2+β|nij|)  

                                    Update lij ¥ iєSS, jєSN  

                                 end for  

                               end for  

                                 Call Selectsubnet and update Ls 

                                       Ls(new)=Ls 

                                        end while  

                                               endAssignnodes 

 

Performance Evaluation 

Simulation tools Network simulator will be used as the 

simulation tool for the implimentation of my algorithm  NS2 is 

choosen as as the simulator partly because of the range of 

feature it provide a open source code that can be modified and 

extend . Network simulator (NS) is an object oriented descrete 

event simulator for networking research. NS provide 

substantial support for simulation of TCP, Routing and 

multicasting protocol over wired and wireless networks. 

 

 

PERFORMANCE MATRICS- 

Network life time- When network start functioning to the 

instant when the first network node  runs out of energy, so 

called network life time strictly depends on the system energy 

efficiency. If device technique to maximize the network 

lifetime in the case of subnet based system .  

Packet Delivery ratio (PDR)- (PDR)is defined as the ratio 

between the total number of data packet received by the 

corresponding destination host in the internet and total number 

of data packet sent to the internet by the mobile nodes in the 

MANET. 

 

Average End to End Delay- It is defined as the average time 

needed to send a data packet from a node to a host in the 

internet . It is computet in millisecond (ms). 

 

Throughput- It is defined as the average rate of success full 

message delivered over communication channel. 

 

Routing overhead- It defined as the total number of control 

packet generated at every mobile node. 

 

NUMERICAL RESULTS 

The performance of Ad hoc network design Algorithm 

(ANDA) is derived in terms of network life-time and variance 

of the residual energy at the subnet-heads measured at the time 

instant at which the first subnet-head runs out of energy. 

Results are plotted as functions of the ratio of the output 

transmission power to the power consumption due to the 

transmitting/receiving activity, denoted by K. We consider that 

all the nodes in the network are fixed and have initial energy 

Ei = 1 with i = 1, ...,N. We assume that the subnet-heads are 

uniformly distributed over the network area and are known a 

priori. Results were derived also in the case of a slowly 

changing network topology however, they do not significantly 

differ from those obtained in the case of a network with fixed 

nodes. 

First, we consider the static scenario, where only one network 

configuration is allowed. We compare the performance of Ad 

hoc network design Algorithm with the results obtained by 

using a simple network design algorithm based on the 

minimum distance criterion (in the plots denoted by label ACC 

(Assignment to Closest Subnethead)), which simply assigns 

each node to the nearest subnet-head.  
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Figure 1: Static scenario: Life-time as a function of the 

number of subnet-heads, for a number of nodes equal to 1000 

and different values of K. Results obtained through Ad hoc 

network design Algorithm (ANDA) and the ACC scheme are 

compared. 

 

Fig. 1 shows the network life-time as a function of the number 

of subnet-heads,S. Curves are obtained for N = 1000, varying 

values of K, and nodes uniformly distributed over the network 

area. As expected, the life-time increases with the increase of 

the number of subnet-heads. From the comparison with the 

performance of the ACC scheme, we observe that the 

improvement achieved through Ad hoc network design 

Algorithm is equal to 15% for K = 0.1, while it becomes 

negligible for K = 10, i.e., when the output transmission power 

contribution dominates. For both the ACC scheme and Ad hoc 

network design Algorithm, a longer life-time is obtained when 

the major contribution to power consumption is due to the 

output transmission power (K = 10). In fact, both the schemes 

are able to level the output transmission power consumption 

among the subnet-heads; while, it is difficult to achieve an 

even distribution of the nodes among the subnets. 

 

 

 

 

 

Figure 2: Static scenario: Life-time as a function of the 

number of nodes, for a number of subnet-heads equal to 100 

and different values of K. Results obtained through Ad hoc 

network design Algorithm and the ACC scheme are compared 

 

Fig. 2 shows the network life-time as the number of nodes 

changes, for a number of subnet-heads C = 100 and a uniform 

distribution of the network nodes. The life-time decreases as 

the number of nodes grows; however, for a number of nodes 

greater than 100, the life-time remains almost constant as the 

number of nodes increases. 

 

 
Figure 3: Static scenario: Variance of the residual energy at 

the subnet-heads as a function of the number of subnet-heads. 

Curves are plotted for a number of nodes equal to 1000 and 

for varying values of K. Results obtained through ANDA and 

the ACC scheme are compared. 

 

Fig. 3 shows the variance of the residual energy at the subnet-

heads as a function of the number of subnet-heads. The 

number of nodes in the network is set equal to 1000. For small 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 22 (2017) pp. 11796-11802 

© Research India Publications.  http://www.ripublication.com 

11801 

 

values of S, we have a low variance since all subnetheads have 

to control a large number of nodes. Increasing S, some subnet-

heads may have to cover few nodes while others may 

experience a significant energy consumption, thus resulting in 

higher values of variance. For values of S greater than 25, the 

variance drops below 0.07 suggesting that all subnet-heads are 

evenly drained. Also, we notice that for small values of S and 

K < 1 we have lower variance than for K ≥ 1 since, as 

mentioned above, it is hard to achieve an equal distribution of 

the nodes among the subnets. For any value of K Ad hoc 

network design Algorithm outperforms the ACC scheme. 

Next, we consider the dynamic scenario with S = 100 and N = 

1000. In this case, periodical updates of the network 

configuration are executed; the more frequently the network 

configuration is updated, the greater the network lifetime and 

the system complexity. Thus, results showing the trade-off 

between network life-time and number of executed 

configuration updates are presented. 

 

 
Figure 4: Dynamic scenario: Life-time versus the normalized 

number of configuration updates, for a number of nodes equal 

to 1000, for a number of Subnet-heads equal to 100 and 

different values of K. Nodes are uniformly distributed in the 

network area. 

 

Fig. 4 presents the network life-time for different values of K 

and nodes uniformly distributed in the network area. In 

abscissa, it is reported the number of performed configuration 

updates normalized to the observation time expressed in time 

steps. The life-time significantly increases as the number of 

reconfigurations grows since the energy available in the 

system is better exploited. For all values of K and a 

normalized number of updates equal to 1, an improvement of 

about 50% with respect to the case where ANDA is applied to 

the static scenario is obtained. 

Finally, we expect that by combining the proposed assignment 

scheme with subnet-heads rotation  the network life-time will 

further increase. However, subnet-heads rotation involves an 

election procedure during which all nodes must be 

synchronized, thus resulting in an increased system complexity 

as well. 

CONCLUSIONS 

We addressed the problem of maximizing the life-time of a 

wireless ad hoc network, i.e., the time period during which the 

network is fully working. We focused on subnet-based 

networks and presented an original solution that maximizes 

the network life-time by determining the optimal subnet size 

and assignment of nodes to subnet-heads. We considered two 

working scenarios: in the former, the network configuration is 

computed only once; in the latter, the network configuration 

can be periodically updated. We obtained improvements in the 

network life-time equal to 15% in the case of the static 

scenario, and up to 74% in the in the case of dynamic 

scenario. 

 

REFERENCES 

[1] R. MISRA AND C.R. MANDAL, “PERFORMANCE 

COMPARISON OF AODV/DSR ON-DEMAND ROUTING 

PROTOCOLS FOR AD HOC NETWORKS IN CONSTRAINED 

SITUATION” ICPWC INTERNATIONAL CONFERENCE, IEEE, 

2005, PP. 86 – 89  

[2] Vahid Nazari Talooki and Koorush Ziarati, “Performance 

Comparison of Routing Protocols For Mobile Ad Hoc 

Networks” Asia-Pacific Conference on 

Communications, APCC, 2006, pp. 1 – 5  

[3] Bertocchi, P. Bergamo, G. Mazzini and M. Zorzi, 

“Performance Comparison of routing protocols for Ad 

hoc networks,” IEEE Global Telecommunications 

Conference, GLOBECOM, 2003, pp. 1033 – 1037  

[4] Amr M. Hassan, Mohamed I. Youssef and Mohamed M. 

Zahra, “Evaluation of Ad Hoc Routing Protocols in Real 

Simulation Environments” The 2006 International 

Conference on Computer Engineering and Systems, 

2006, pp. 288 – 293  

[5] D. Kiwior and L. Lam, “Routing Protocol Performance 

over Intermittent Links” Military Communications 

Conference, MILCOM, IEEE, 2007, pp. 1 – 8  

[6] S. Demers and L. Kant, “MANETs: Performance 

Analysis and Management”, Military Communications 

Conference, MILCOM, 2006, pp.1 – 7  

[7] A. Zahary, A. Ayesh, “Analytical study to detect 

threshold number of efficient routes in multipath AODV 

extensions”, proceedings of International Conference of 

Computer Engineering & Systems, ICCES, 2007, pp. 95 

– 100  

[8] Lijuan Cao, K. Sharif, Yu Wang, T. Dahlberg, “Adaptive 

Multiple Metrics Routing Protocols for Heterogeneous 

Multi-Hop Wireless Networks”, proceedings for 5th 

CCNC Consumer Communications and Networking 

Conference, IEEE, 2008, pp. 13 – 17  

[9] Jin Mook Kim, In Sung Han, Jin Baek Kwon, Hwang Bin 

Ryou, “A Novel Approach to Search a Node in 

MANET”, Information Science and Security, ICISS, 

2008, pp. 44 – 48  



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 22 (2017) pp. 11796-11802 

© Research India Publications.  http://www.ripublication.com 

11802 

 

[10] S. R. Chaudhry, A. Al-Khwildi, Y. Casey, H. Aldelou, 

“A Performance Comparison of Multi On- Demand 

Routing in Wireless Ad Hoc Networks”, Wireless 

Network and Communications Group (WNCG), School 

of Engineering & Design, Brunel University, West 

London  

[11] Mohammad Naserian, Kemal E. Tepe and Mohammed 

Tarique, “Routing overhead analysis for reactive routing 

protocols in wireless ad hoc networks,” IEEE 

Conference on Wireless And Mobile Computing, 

Networking And Communications, WiMob, 2005, pp. 87 

– 92  

[12] Uyen Trang Nguyen and Xing Xiong, “Rate-adaptive 

Multicast in Mobile Ad hoc Networks,” IEEE 

International Conference on Ad hoc and Mobile 

Computing, Networking and Communications, WiMob, 

Montreal, Canada, 2005  

[13] Rainer Baumann, Simon Heimlicher and Martin May, 

“Towards Realistic Mobility Models for Vehicular Ad 

hoc Networks,” 2007 Mobile Networking for Vehicular 

Environments, 2007, pp. 73 - 78  

http://www.opnet.com/solutions/system_requirements 

/modeler/index.html, date last updated: 2008-12-31  

[14] Chang, J.H., Tassiulas, L., “Energy conserving routing in 

wireless ad hoc networks,” Proc. INFOCOM 2000, Tel-

Aviv, Israel, Mar. 2000. 

[15] Rabiner Heinzelman, W., Chandrakasan, A., 

Balakrishnan, H., “Energy-Efficient Communication 

Protocols for Wireless Microsensor Networks,” Proc. 

HICSS, Maui, Hawaii, Jan. 2000. 

[16]  Haker, D.J., Ephremides, A., “The Architectural 

Organization of a Mobile Radio Networkvia a 

Distributed Algorithm,” IEEE Trans. on Comm., Vol. 

29, No. 11, Nov. 1981, 1694–1701. 386 C.-F. 

Chiasserini et al. 

[17]  Gerla, M., Tsai, T.-C., “Multicluster, Mobile, 

Multimedia Radio Network,” ACM/Baltzer Journal of 

Wireless Networks, Vol. 1 , No. 3, 1995, 255–265. 

[18]  Kwon, T., Gerla, M., “Clustering with Power Control,” 

Proc. MILCOM’99,Nov. 1999. 

[19]  Lin, C.R., Gerla, M., “Adaptive Clustering for Mobile 

Wireless Networks,” IEEE JSAC, Vol. 15, No. 7, Sep. 

1997, pp. 1265–1275. 

[20]  McDonald, A.B., “A Mobility-Based Frameworkfor 

Adaptive Clustering in Wireless Ad-Hoc Networks,” 

IEEE JSAC, Vol. 17, No. 8, Aug. 1999, 1466–1487. 

 

http://www.opnet.com/solutions/system_requirements


Volume 9           Number 12      December 2018



Indian Journal of Public Health Research & Development
EXECUTIVE EDITOR

Vidya Surwade
Associate Professor, Dr Baba Saheb Ambedkar, Medical College & Hospital, Rohinee, Delhi

INTERNATIONAL EDITORIAL ADVISORY BOARD
1. Dr. Abdul Rashid Khan B. Md Jagar Din, (Associate Professor)
 Department of Public Health Medicine, Penang Medical College, Penang, Malaysia
2. Dr. V Kumar (Consulting Physician)
 Mount View Hospital, Las Vegas, USA
3.  Basheer A. Al-Sum,
 Botany and Microbiology Deptt, College of Science, King Saud University,  

Riyadh, Saudi Arabia
4. Dr. Ch Vijay Kumar (Associate Professor)
 Public Health and Community Medicine, University of Buraimi, Oman
5. Dr. VMC Ramaswamy (Senior Lecturer) 

Department of Pathology, International Medical University, Bukit Jalil, Kuala Lumpur
6. Kartavya J. Vyas (Clinical Researcher) 

Department of Deployment Health Research, 
Naval Health Research Center, San Diego, CA (USA)

7.  Prof. PK Pokharel (Community Medicine) 
BP Koirala Institute of Health Sciences, Nepal

8. Sajjad Salim Issa AL-Musawi, Supervisor for Student of the Arab 
Board in Family Medicine 

9. Prof. Dr. Ayad F. Alkaim, Professor of Surface Chemistry and 
Applications of Nano-materials, Babylon University, Iraq

NATIONAL SCIENTIFIC COMMITTEE
1. Dr. Anju Ade (Associate Professor) 

Navodaya Medical College, Raichur,Karnataka
2. Dr. E. Venkata Rao (Associate Professor) Community Medicine, 

Institute of Medical Sciences & SUM Hospital, Bhubaneswar, Orissa.
3.  Dr. Amit K. Singh (Associate Professor) Community Medicine, 

VCSG Govt. Medical College, Srinagar – Garhwal, Uttarakhand
4.  Dr. R G Viveki (Professor & Head) Community Medicine, 

Belgaum Institute of Medical Sciences, Belgaum, Karnataka
5. Dr. Santosh Kumar Mulage (Assistant Professor) 

Anatomy, Raichur Institute of Medical Sciences Raichur(RIMS), Karnataka
6. Dr. Gouri Ku. Padhy (Associate Professor) Community and Family 

Medicine, AII India Institute of Medical Sciences, Raipur
7. Dr. Ritu Goyal (Associate Professor)  

Anaesthesia, Sarswathi Institute of Medical Sciences, Panchsheel Nagar
8. Dr. Anand Kalaskar (Associate Professor) 

Microbiology, Prathima Institute of Medical Sciences, AP
9. Dr. Md. Amirul Hassan (Associate Professor) 

Community Medicine, Government Medical College, Ambedkar Nagar, UP
10. Dr. N. Girish (Associate Professor) Microbiology, VIMS&RC, Bangalore
11. Dr. BR Hungund (Associate Professor) Pathology, JNMC, Belgaum.
12. Dr. Sartaj Ahmad (Assistant Professor),  

Medical Sociology, Department of Community Medicine, Swami Vivekananda Subharti 
University, Meerut,Uttar Pradesh, India 

13. Dr Sumeeta Soni (Associate Professor) 
Microbiology Department, B.J. Medical College, Ahmedabad, Gujarat,India 

NATIONAL EDITORIAL ADVISORY BOARD
1. Prof. Sushanta Kumar Mishra (Community Medicine) 

GSL Medical College – Rajahmundry, Karnataka
2.  Prof. D.K. Srivastava (Medical Biochemistry) 

Jamia Hamdard Medical College, New Delhi
3.  Prof. M Sriharibabu (General Medicine) GSL Medical College, Rajahmundry,  

Andhra Pradesh
4.  Prof. Pankaj Datta (Principal & Prosthodentist) 

Indraprastha Dental College, Ghaziabad

NATIONAL EDITORIAL ADVISORY BOARD
5.  Prof. Samarendra Mahapatro (Pediatrician) 

Hi-Tech Medical College, Bhubaneswar, Orissa
6. Dr. Abhiruchi Galhotra (Additional Professor) Community and Family 

Medicine, AII India Institute of Medical Sciences, Raipur
7. Prof. Deepti Pruthvi (Pathologist) SS Institute of Medical Sciences & 

Research Center, Davangere, Karnataka
8. Prof. G S Meena (Director Professor) 

Maulana Azad Medical College, New Delhi
9.  Prof. Pradeep Khanna (Community Medicine) 

Post Graduate Institute of Medical Sciences, Rohtak, Haryana
10. Dr. Sunil Mehra (Paediatrician & Executive Director) 

MAMTA Health Institute of Mother & Child, New Delhi

11. Dr Shailendra Handu, Associate Professor, Phrma, DM (Pharma, PGI 
Chandigarh)

12. Dr. A.C. Dhariwal: Directorate of National Vector Borne Disease 
Control Programme, Dte. DGHS, Ministry of Health Services, Govt. of 
India, Delhi

Print-ISSN: 0976-0245-Electronic-ISSN: 0976-5506, Frequency: Monthly  

Indian Journal of Public Health Research & Development is a double blind 
peer reviewed international journal. It deals with all aspects of Public Health 
including Community Medicine, Public Health, Epidemiology, Occupational 
Health, Environmental Hazards, Clinical Research, and Public Health Laws 
and covers all medical specialties concerned with research and development 
for the masses. The journal strongly encourages reports of research carried 
out within Indian continent and South East Asia. 

The journal has been assigned International Standards Serial Number 
(ISSN) and is indexed with Index Copernicus (Poland). It is also brought to 
notice that the journal is being covered by many international databases. The 
journal is covered by EBSCO (USA), Embase, EMCare & Scopus database. 
The journal is now part of DST, CSIR, and UGC consortia.

Website : www.ijphrd.com
©All right reserved. The views and opinions expressed are of the authors and not of the 
Indian Journal of Public Health Research & Development. The journal does not 
guarantee directly or indirectly the quality or efcacy of any product or service featured in the 
advertisement in the journal, which are purely commercial.

Editor
Dr. R.K. Sharma

Institute of Medico-legal Publications
Logix Office Tower, Unit No. 1704, Logix City Centre Mall,  

Sector- 32, Noida - 201 301 (Uttar Pradesh) 

Printed, published and owned by
Dr. R.K. Sharma

Institute of Medico-legal Publications
Logix Office Tower, Unit No. 1704, Logix City Centre Mall,  

Sector- 32, Noida - 201 301 (Uttar Pradesh) 

Published at
Institute of Medico-legal Publications

Logix Office Tower, Unit No. 1704, Logix City Centre Mall,  
Sector- 32, Noida - 201 301 (Uttar Pradesh) 



Indian Journal of Public Health  
Research & Development

www.ijphrd.com

CONTENTS

Volume 9, Number 12 December 2018

I

1. The Etiological Profile of Seizures in Children in a Tertiary Care Hospital, Hapur, Uttar Pradesh .... 01 
Shweta Singh, M Agrawal, Yogesh Kumar Goel, Dayachand Verma

2. Does Pregnant Mother Aware about PMTCT of HIV? What is their Attitude and Do they Practice the 
Measures on PMTCT of HIV?: A Narrative Review ........................................................................... 07 
Neethu Sabu, N V Muninarayanappa, Kavitha Mole P J

3. Recent Resting Habit of Adult Phlebotomus argentipes the Vector of Visceral leishmaniasis in a 
Kala Azar Endemic Foci of Bihar India .............................................................................................. 12 
Chandrima Das, Shilpa Raj,  A K Mukhopadhyay

4. Substance Use Disorder - Vital Hurdle in Sustainable Development of Nigeria ................................ 18 
Jummai Fatima Muhammad, Malavika Bhattacharya

5. A Study of Urinary Uric Acid/Creatinine Ratio as an Additional Marker of Birth Asphyxia ............. 23 
Renu Yadav, Sangeeta Singhal, Gagan Agarwal

6. Incidence, Prevalence and Mortality of HIV/AIDS across different levels of Human Development 
Index: A Global Perspective ................................................................................................................ 28 
Ravi Prakash Jha, Rabindra Nath Mishra, Krittika Bhattacharyya, Akash Mishra

7. Ability of Managing Medical Emergencies in Dental Setting among the Interns and Faculty of a 
Dental College in Mangalore ............................................................................................................... 34 
Mranali  K Shetty, Roma M, Karthik Shetty

8.  Study to Assess the Social and Economic Impact of Alcohol in A Peri-Urban Area of  
Tamil Nadu .......................................................................................................................................... 39 
Shankar S, Raghuram V,  Elango S

9. Analysis of Nuptiality Data through Life Table Approach  .................................................................. 45 
Chitra Rani Chauhan, A K Maini, Ajay Bhagoliwal, Anju Gahlot

10. Economics of Sustainbility –  A Theoritical Perspective  .................................................................... 51 
S N Sugumar, S Balasekaran, S Chandrachud

11. Factors Affecting Neonatal Mortality and Morbidity - An Epidemiological Study ............................ 56 
Tapan Pattanaik, Ratan Kumar Das, K Trimal Subudhi, Mahesh Chandra Sahu

12. Students’ Perception and Attitude on Education Curriculum and System in an Indian  
Dental School ........................................................................................................................................... 61 
Madhura Sen, Kundabala M



II

13.  Perception of Anganwadi Services in Urban ICDS Blocks in Kozhikode Corporation –A Cross 
-Sectional Study ................................................................................................................................... 66 
Sivakumar D, Asma Rahim, Deepika

14. Prevalence and Factors Associated with Depression among the Students of a Medical College in 
Kerala ................................................................................................................................................... 70 
Madhusudan M, Aravind M, Arun Gopi, Ajanya V, Vinaya Pradeep, Fabeena Mangaladan U, Sakeer 
Hussain OC

15. Platelet-Rich Fibrin as Palatal Bandage: A Case Report ..................................................................... 76 
Yamini Mannava, Sangeeta Umesh Nayak, Deepa G Kamath, Trishna Dash

16. The Exemplar of Employment Epoch in India with HRD Perspective ............................................... 80 
S Thangamayan,  S Chandrachud, S N Sugumar

17. Effectiveness of Structured Teaching Programme on Knowledge of Kangaroo Mother Care among 
Mothers ................................................................................................................................................ 85 
Regina Antony , Harichandhana S , Sinu Paul

18. Indoor Air Pollution an Ignored Public Health Issue: Study to Find the Awareness and Practices 
Regarding Indoor Air Pollution in a Rural Setting Near Chennai ....................................................... 91 
Ruma Dutta, Dinesh Raja, Timsi Jain, Gomathy Parasuraman, Prashanth R, Sivaprakasam P

19. Factors Influencing Semen Analysis in Case of Infertility  ................................................................. 96 
Dinesh Kumar Singh, Anju Singh, Shivendra V Singh, Paras Kharbanda

20. Awareness of Undergraduate Students Regarding Blood Donation among Non-Medical Colleges in 
Selected Setting ................................................................................................................................. 103 
Faizan Khan, Uppu Praveen, Gurpreet Kaur, Deepika, Deeksha Singh

21. Surveillance Hypertension Patients in Eastern India: Our Experience ............................................. 106 
Sura Kishore Mishra, Suresh Kumar Behera,, Mahesh Chandra Sahu

22. Medical Devices Access in Asian Countries: Sustainable Growth Trajectory in India ......................112 
Sammita Jadhav, Milind Chunkhare, Jagdish Jadhav

23. HIV Risk among Labor Migrants: An In-Depth Study of the Literature ........................................... 118 
Manas Ranjan Behera, Rattanathorn Intarak

24. Role of Public Expenditure on Indian Education System ................................................................. 127 
S Chandrachud, S Thangamayan, S N Sugumar, S Suresh

25. Study of Hypertension in Elderly Patients of Both Sexes in Western Rajasthan Population ............ 132 
Hazarimal Choudhary, Veerendra Choudhary

26. Practices regarding Biomedical Waste Management among Health Care Workers of Tertiary Care 
Hospitals of Meerut, U.P. ................................................................................................................... 136 
Rijul Ranjan, Pawan Parashar, Varsha Chaudhary, Arvind Shukla

27. Study of Determinants of Renewal of Health Insurance Policies ..................................................... 140 
Neha Ahire, Parag Rishipathak



III

28. Phytochemical Analysis and Antifungal Activity of Ganoderma lucidum ..................................... 146 
Naveen kumar C, Srikumar R, Swathi S, Chidambaram R, Muthukrishnan G, Prabhakar Reddy

29. Pattern of Cutaneous Manifestations among HIV Patients of a Tertiary Care Teaching Hospital .... 152 
Ramesh Holla, Bhaskaran Unnikrishnan, Darshan B B, Prasanna Mithra, Nithin Kumar, Vaman 
Kulkarni, Rohit Shenoy

30. To study the Knowledge and Association between Self Medication and Education among People 
Residing in Hilly Area ....................................................................................................................... 156 
Sharmishtha K. Garud, Prakash M. Durgawale, Dhirajkumar A. Mane, Satish V. Kakade

31. Low-level Laser Therapy in the Management of Diabetic Sensorimotor Polyneuropathy  .............. 163 
Prathap Suganthirababu, Sai Sowjanya B.V., Lavanya Prathap, Kumaresan A, Chiranjeevi Jannu, 
Vahini devi Chandupatla

32. Expression of miR-21 and its Target Gene Bcl-2 in Oral Squamous Cell Carcinoma ...................... 169 
N Sangeetha, N Malathi, Ganesh Venkatraman, Rayala Suresh Kumar

33. Consumer Trust in E-Commerce Transaction in Delhi ..................................................................... 175 
Nitin Girdharwal, Salabh Mehrotra

34. Knowledge and Awareness of Handling Methyl Methacrylate Monomer among Undergraduate Dental 
Students ............................................................................................................................................. 181 
Arul Amalan, Bharath Rao K, Runki Saran, Krishnaraj Somayaji, Amith A Singh,  
Madhumitha Natarajan

35. A Study on Effects of Serum Calcium Levels in Relation to Ankle Joint Instability - A Case Control 
Study .................................................................................................................................................. 185 
Karpagam Krishnamoorthy, V Vijayaraghavan, J Vijayakumar

36. Impact of Service Quality on Customer Satisfaction Special Reference to Retail Outlets in Tamil 
Nadu  .................................................................................................................................................. 190 
Varadarajan Rangarajan, K Thulasi Krishna

37. In Vitro Evaluation of the Cytotoxicity of Chlorhexidine Digluconate, Povidone Iodine and Phenolic 
Compound Mouth Washes on Chinese Hamster V79 Cell Lines ...................................................... 196 
Mranali K Shetty, Bijju Thomas, Karthik Shetty, Veena Shetty, Roma M

38. Secure and Efficient Subnet Routing Protocol for MANET ............................................................. 200 
Kaushal Kishor, Parma Nand, Pankaj Agarwal

39. Awareness about Privacy and Security of Patient Health Information .............................................. 206 
Pushpalatha K, Dola Saha, Nachiket Gudi, Rajesh Kumar Sinha

40. Correlation between Type of Diet and Periodontal Parameters ......................................................... 211 
Harshit Atul Kumar, Neetha J Shetty

41. Nutritional Assessment in Obese Children with and Without Non-Alcoholic Fatty Liver Disease 
(NAFLD) in an Urban Area of Punjab, India .................................................................................... 217 
Pooja Goyal, BR Thapa, Neeta Raj Sharma, Jagadeesh Menon, Anmol Bhatia



IV

42. Impact of Noise on Hearing of Individuals Working in the Temples  ............................................... 224 
Anuradha Shastry,  Rajesh Ranjan , Jayashree S Bhat

43. Effect of Sudarshankriya Yoga on Some Auditory Processing Abilities and Speech Perception in 
Noise among Middle Aged Adults ..................................................................................................... 229 
Meenakshi Gopinath, Jayashree S Bhat, Rajesh Ranjan

44.  Influence of Family Structure and Gender on Oral Health Behavioral Characteristics in Siblings, a 
Narrative Review ............................................................................................................................... 235 
Ramprasad Vasthare, Sunaina Puri, Ravindra Munoli

45. Comparison of the Influence of Different Tooth Tapers on Retention of Metal Crowns Luted with Two 
Resin Cements ................................................................................................................................... 240 
Pankaj Kulkarni, Veena  Hegde, Lokendra Gupta

46. When Sustainable Development Matters in Health Care Supply Chain: An analysis of Influential 
Factors of Waste Management ........................................................................................................... 245 
Sasanka Sekhar Mishra, Kamalakanta Muduli, Manoranjan Dash, Umesh Chandra Parida, John 
Pumwa

47. Mineral Trioxide Aggregate Apexification a Novel Approach for the Tooth with open Apex – A Case 
Report ................................................................................................................................................ 253 
Vinod Jathanna, Shreya Hegde, Shivangi Vats

48. Goal Directed Physiotherapy Treatment Program for improving Lower Extremity Function in a child 
with Spastic Paraplegic Cerebral Palsy. A Case Report .................................................................... 257 
Kovela Rakesh Krishna, Mukesh Kumar Sinha

49. What is the Nature of the Activities Used for Children in Kindergarten? ......................................... 261 
Saniya Sidhesh Nadkarni, Namita Narayanan, Jithin John C K, KR. Banumathe

50. Comparative Study of Carbapenem-Sensitive Acinetobacter Infection with Carbapenem-Resistant 
Acinetobacter Infection among Inpatients of a Tertiary Care Teaching  
Hospital in South India ...................................................................................................................... 265 
Mukherjee Ramita, MR Pavan,  Achappa Basavaprabhu, Jeganathan Jayakumar, Bajpai Sukrit

51. Gender Differences in Quality of Life in Type-2 Diabetics with Metabolic Syndrome .................... 271 
Sharmila JB, Thahira Banu A, Janet Mary Ann, Asirvatham, AJ

52. Study on Role of Deviance Behaviour & Its Impact on Entrepreneurship ........................................ 277 
Malathi Narayanan, Sainath Malisetty, CH. Bala Nageswara Rao

53. Serodiagnosis of Listeriosis among Pregnant women and Neonates using a Rapid  
Serological Assay .............................................................................................................................. 284 
Balamuruganvelu Singaravelu, Sreenivasalu Reddy. V, Geethavani Babu, Harish PV

54. A Study on Quality of Life (QOL), Stress and Coping among Wives of Alcohol Dependence 
Syndrome (ADS) Clients Admitted in Selected Hospitals of Udupi District .................................... 290 
Tessy Treesa Jose, Renjulal Yesodharan, Asha K Nayak, Anjali K G

55. Four Vital Capacity Breaths Can Delay the Onset of Haemoglobin Desaturation Following 
Nasopharyngeal Oxygen Insufflation  ............................................................................................... 295 
Sa Ribeiro, Karl N, Misquith, Julie, C R, Upadya, Madhusudan



V

56. Oral Health Status of 12 Years Old Children in Rural Area of District Indore, MP: A Cross Sectional 
Study ............................................................................................................................................... 302 
Singh Varsha, Wavare R.R, Kaur Samarjeet, Varshney Amit Mohan

57. Effect of Neuro Muscular Electrical Stimulation in Swallowing Muscle Function on Post Stroke 
Dysphagia .......................................................................................................................................... 307 
A Kumaresan, M Manoj Abraham, Prathap Suganthirababu

58. Estimation of Random Blood Glucose from Gingival Crevicular Blood- A Cross Sectional, Diagnostic 
Study .................................................................................................................................................. 311 
Aarthinisha V, Julius A, Mohan Valiathan, Bhuvaneshwari Birla Bose, Vidya Jayaram, Juala 
Catherine Jebaraj, Krishna Prasanth

59. Comparison of Salivary Nitric Oxide Levelsamong Smokers and Non-Smokers in Chronic 
Periodontitis- A Biochemical Study .................................................................................................. 316 
Mani Sundar N, Julius A, Mohan Valiathan, Krishnaraj S, Bhuvaneshwari J,  Hemalatha V.T , 
Krishna Prasanth

60. Detection of Vancomycin MIC by Agar Dilution in Clinical Isolates of MRSA showing Reduced Zone 
of Inhibition by Disk Diffusion Method ............................................................................................ 322 
P Vamsi Muni Krishna, V Sreenivasulu Reddy, V Praveen Kumar, P Suresh

61. Effect of Intravenous Dexmedetomidine on Spinal Anaesthesia with Hyperbaric Bupivacaine in 
Lower Limb Orthopedic Surgeries - A Randomized Controlled Study ............................................. 327 
Adithya Jayaprakash, Shaik Gulam Osmani, Anupama Suresh Y, Suresh Y.V

62. Evaluation of the Effect of Menopause on Saliva and Dry Mouth- A Cross Sectional Study .......... 333 
Hemalatha V T, Julius A, Kishore Kumar S P, Asokan G S, Aneetha Raman G,  
Mani Sundar N, Krishna Prasanth B

63. Review on Type-2 Fuzzy in Biomedicine ......................................................................................... 338 
M Lathamaheswari, D Nagarajan, A Udayakumar, J Kavikumar

64. Segmentation of Mammography Calcifications Using Fusion of Fuzzy C-Means and K-Means 
Algorithm ........................................................................................................................................... 343 
S Poonguzhali, Ananthi Sheshasaayee

65. Effects of Ambient PM2.5 Exposure on Lung Function Disorder In Community Around Construction 
Industry .............................................................................................................................................. 350 
Rina Marina, Ema Hermawati, Alvia Hamastia, Ridcho Andrian

66. The Effect of Nutrition Counseling on  Intake of Energy, Protein, and Nutritional Status of Chronic 
Kidney Disease with Haemodialysis ................................................................................................. 356 
Usdeka Muliani, Roza Mulyani, Amrul Hasan, Ismi Rajiani

67. Association of Physical Workload with Salivary Cortisol in Clinincal Pharmacist ......................... 361 
Errisa Sulfiana, Abdul Rohim Tualeka, Noeroel Widajati

68. Knowledge and Attitudes of Nursing Staff in AL-Suwaira General Hospital about  
Cervical Cancer ................................................................................................................................. 366 
Ahmed Kadhim Jawad 



69.  Physical Environment of Houses as Determinants of Pneumonia among Children in  
Country Sides .................................................................................................................................... 373 
Asep Tata Gunawan, Nur Hilal, Wibowo Adysapta, Lagiono, Rusmini, Ismi Rajiani

70. Efficacy and Safety of Mirabegron in Treatment of Overactive Bladder (Dose Range Study) ........ 377 
Ali Abdulbaqi Ali Ismael, Hayder Hakim SalehAli Abdulbaqi Ali Ismael

71. Analysis of Factors Associated with Blood Sugar Levels in Type 2 Diabetes Mellitus Patients ...... 383 
Bertalina, Amrul Hasan, Ismi Rajiani

72. Physical Environment of  Home Affecting  the Infection of   Helminthiasis among Toddlers in Rural 
Areas .................................................................................................................................................. 388 
Asep Tata Gunawan, Budi Triyantoro, Agus Subagyo, Siti Mulidah, Marsum, Siti Kusumawati, Ismi 
Rajiani

73. Knowledge and Attitudes of Academic Instructor Toward First Aid at the Technical  
Institute-Suwaira ................................................................................................................................ 393 
Ammar A Okab

74. The Effects Lactobacillus Crispatus Probiotics on Proliferation and Metastasis of Cervical Cancer 
Cell Line using 3D Cell Culture ........................................................................................................ 399 
Azher Adnan, Elahe Motevaseli, Esmaeil Sadroddiny

75. Comparison Between Echocardiography and Computerized Tomography Pulmonary Angiography in 
Detection of Pulmonary Hypertension in Advanced Chronic Lung Diseases ....................................406 
Atheer Adnan Fadhil, Mustafa Nema, Hayder Adnan Fawzi

76. Angiotensinogen II Type I Receptor A1166C Is Associated with Serum Sodium Level and Essential 
Hypertension in Javanese Population ................................................................................................ 413 
Atik S Wulandari, Mohammad A Widodo, Teguh W Sardjono, Diana Lyrawati

77. Analysis on Quality of Food Sanitation Hygiene and Escherichia Coli (E. Coli) Contamination at 
Restaurants around Commuter Line Stations in Central Jakarta, 2018 ............................................. 419 
Dinda Ayu Ratnasari, I Made Djaja, Budi Hartono

78. Focal Interictal Epileptiform Discharges in Idiopathic Generalized Epilepsies ................................ 426 
Gheyath AlGawwam, Akram Al-Mahdawi, Seevan Ali, Hayder A Fawzi

79. Quantitative Fire and Explosion Risk Assessment of Fuel Tanker Truck: Preliminary Case Study at  
Fuel Terminal X Jakarta  .................................................................................................................... 432 
Laksita Ri Hastiti, Fatma Lestari, Indri Hapsari Susilowati

80. Smile Card as a Breakthrough to Increase Dental and Oral Hygiene Level in Primary School Students 
in Jakarta ............................................................................................................................................ 438 
Jusuf Kristianto, Ita Yulita, Dwi Priharti, Heru Santoso Wahito Nugroho

81. Analysis of Determinan Factors of Exclusive Breastfeeding In Indonesia: A Case of Ulakan Tapakis 
District ............................................................................................................................................... 442 
Marisa Lia Anggraini, Arni Amir, Hardisman Dasman

82. Effect of Strategic Foresight on the Success of Healthcare Marketing ............................................. 448 
Ahmed Mohammed Fahmi, Araden Hatim Khudair, Bushra Shakir Al-Shukri

VII



83. Study of the Organic Pollution in Euphrates River, Southern of Iraq ....................................................... 454 
Ali Abdulhamza Al-Fanharawi, Ahmed Sabah Al-Jasimee

84. International Patients Safety Goals (IPSG) based on Knowledge Management of SECI (Socialization, 
Externalization, Combination and Internalization) on Adverse Events at Jakarta  
Islamic Hospital ................................................................................................................................. 460 
Harif Fadhillah, Nursalam, Muhammad Hadi, Ferry Efendi, Rr Dian Tristiana

85. Factors Affecting The Side Effects of Anti-Tuberculosis Drugs ....................................................... 467 
Masriadi, Eha Sumantri, Sanasiah, Heru Santoso Wahito Nugroho

86. The Effects of Cold Compress and Warm Compress on β-Endorphin Levels, IL-6 and TNFα Among 
Adolescent with Dysmenorrhea ......................................................................................................... 472 
Mukhoirotin, Kurniawati, Diah Ayu Fatmawati

87. Mediating Effects of Wisdom in the relation between Lifestyle Habits (LH) and Health Conservation 
(HC) of  Middle-aged Men ................................................................................................................ 478 
Hee Kyung Kim 

88. The Effects of Cold Compress and Warm Compress on β-Endorphin Levels, IL-6 and TNFα among 
Adolescent with Dysmenorrhea ......................................................................................................... 484 
Mukhoirotin, Kurniawati, Diah Ayu Fatmawati

89. Association of Helicobacter Pylori and Irritable Bowel Syndrome .................................................. 490 
Ali Talib Al-Damarchi, Ghufran Abdulelah Al-Talakani

90. Groundwater Contamination of Some Soils Near The Kefal River .................................................. 496 
Kifaya Hasan Qassim 

91. Relationship of Patient Characteristics with Patient Satisfaction ...................................................... 501 
Anggun Wulandari, Ester Mariana, Nyoman Anita Damayanti

92. Evaluation on Preparation of Fire Hazards in Pt. X Muncar Banyuwangi  
(Study on Fish Canning Company in Muncar Banyuwangi) ............................................................ 505 
Hesti Jatmikowati, Yustinus Denny Ardyanto Wahyudono, Tjipto Soewandi

93. Association between Exclusive Breastfeeding with Health Belief Model  in Working Mothers ...... 511 
Mardiana, Ave Alyatalaththova Mahabay Aryotochter, Galuh Nita Prameswari, Muhammad Azinar, 
Lukman Fauzi, Efa Nugroho

94. Availability, Accessibility, and Acceptability of Health Services in Remote Indigenous Community of 
the Baduy Dalam Tribe ...................................................................................................................... 517 
Asri Nur Maulidya, Dumilah Ayuningtyas

95. The Effectiveness of Applying Score System in Growth Chart  to Predict Stunting and Improve 
Nutritional Knowledge of Pre-Schoolers’ Mother    in Indonesia ..................................................... 523 
Haripin Togap Sinaga, Abdul Hadi, Alfridsyah, Ichsan, Nelson Tanjung

96. The relationship between Hypermobility Syndrome and Systemic Lupus Erythematosus ............... 530 
Mohammed H. Al-Osami, Sarah Mohammed, Waleed Ibraheem Ali, Hayder Adnan Fawzi

VIII



97. Mapping the Model of Ecological Vegetation as Potential Malaria Habitats in a Malaria-Endemic 
Region in Oesao Village, Kupang Regency, Indonesia ..................................................................... 537 
Ragu Harming Kristina, Sri Subekti, Yoes P. Dachlan, Santi Martini, Heru Santoso Wahito Nugroho

98. Barriers in Treating Patients with Acute Coronary Syndrome in Indonesia Primary Health Care: A 
Phenomenological Study ................................................................................................................... 548 
Kumboyono Kumboyono, Dini Prastyo Wijayanti, Titin Andri Wihastuti, Septi Dewi Rachmawati, 
Yulia Candra Lestari

99. Association between Papilledema and Guillian - Barré Syndrome  .................................................. 553 
Mohammad A.S. Kamil, Aqeel K. Hatem, Mustafa Easa

100. Effect of Sensory and Tactile Stimulation to Increase Glasgow Coma Scale (GCS) Score 
on Stroke Clients Who Have Consciousness Disorders at Abdul Moeloek Hospital, Lampung 
....................... 560 
Purbianto, Dwi Agustanti

101. Liver Function and Some Biochemical Parameters affected by Anabolic Androgen Steroids and 
Diet Supplements Consuming ...................................................................................................... 564 
Enas Abdul Kareem Jabbar, Jamela Jouda, Haider Sabah Abdulhussein, Bassad A. AL-Aboody 

102. Spatial Variation of Human Cancer Incidence across Babylon State in (2010) ........................... 571 
Samah Ibrahim Shamki, Afrah Ibrahim Shamki

103. Relationship between Self-Concept with Women’s Premenopause Anxiety in Facing the 
Menopause, in Pamekasan, East Java  .......................................................................................... 577 
Yulianto, Yufi Aris Lestari, Erik Toga , Muh. Al Amin, Asef Wildan Munfadlila, Ahmadi

104. The Effect of Use of Edutainment on Changes in Hemoglobin Levels in Adolescents (Case Study 
of SMPN 4 Banjarbaru) ............................................................................................................... 583 
Nia Kania,  Siti Nurhayani, Lenie Marlinae, Nida Ulfah

105. Relationship between Folate Receptor Alpha (FRα) with Estrogen Receptor, Progesterone 
Receptor, Her-2 Neu Expression in Breast Carcinoma ............................................................... 586 
R A Tandjung, Djumadi Achmad, Ni Ketut Sungowati, Muhammad Husni Cangara, Rina Masadah, 
Berti Julian Nelwan, Prihantono Prihantono

106. Study of Quality of life at Worker User Train Commuter line and TransJakarta Busway Bogor - 
Jakarta 2018 ................................................................................................................................. 593 
David Kusmawan, Indri Hapsari Susilowati, Mufti Wirawan

107. The Effect of Sleep Hygiene and Brain Gym on Increasing Elderly Comfort and  
Sleep Quality ................................................................................................................................ 599 
Nursalam, Fitriana Kurniasari S, Elida Ulfiana, Ferry Efendi

108. Analysis of Factors Relating to Practice of Breast Self-Examination (Bse) among Women in 
Indonesia ...................................................................................................................................... 605 
Sirajudin Noor, Diana Hardiyanti, Nursalam, Esti Yunitasari, Rr Dian Tristiana

IX



109.  Mangosteen Rind on Oral Mucositis Caused by  Radio and Chemotherapy in Cancer Treatment (In 
Vivo Study on Rats) ............................................................................................................... 610 
Lanny Sunarjo, Iman Supardan , Ismi Rajiani

110. Factors Related to Personal Absorbed Dose in Health Workers at Hospital’s Radiology Unit ... 616 
Yunita Kemala Sari, Tri Martiana, Linda Dewanti

111. Analysis of Factors Related to Communication Skills in Midwifery Students ........................... 622 
Rekawati Susilaningrum, Sri Utami, Nursalam Nursalam

112. Improving the Immune Response Il-10 and Secretory Immunoglobulin A in the Elderly after 
Getting Synbiotic ......................................................................................................................... 628 
Rudy Hartono, Agustian Ipa, Aswita Amir, Bambang Wirjatmadi , Ridho Pratama, Ronny Horax

113. Emotional Support of Family and Depression Incidence among Elderly in Ngumpul Village, 
Jogoroto Sub-District, Jombang City ........................................................................................... 633 
Wiwiek Widiatie, Siti Muniroh, Kurniawati

114. Role of Procalcitonin in Detection of Bacterial Pneumonia ........................................................ 638 
Suha Maher Abed,   Mohammed M. Al Boraqy, Sabah Neamah AL Fatlawi, Syamsul Arifin, Fendy 
Suhariadi, Nyoman Anita Damayanti Qualitative Study: A History of Stunting in the  
Massenrempulu Community of Enrekang District ...................................................................649 
Agustian Ipa, R. Bambang Wirjatmadi, Shrimarti Rukmini Devy, Rudy Hartono

115. The Effect of Rosella Beverage Intervention on Lipid Profiles and Antropometric in Obese Adult 
Men ............................................................................................................................................... 654 
C Sari, Evy Damayanthi, Lilik Kustiyah

116. Exposure of Xylene in Working Environment and Methylhippuric Acid in Informal Footwear 
Worker in Bogor, Indonesia .......................................................................................................... 660 
Ridcho Andrian Am, Ema Hermawati

117. The Analysis of Risk Factors Against Malaria in the Tangkiling Public Health Center, Bukit Batu 
District, Palangka Raya City, Indonesia ........................................................................................ 666 
Untung Halajur

118. Correlation between Micronutrient intake and Hemoglobin Preconception Women .................... 671 
Rahayu Yekti, Agussalim Bukhari, Nurhaedar Jafar, Abdul Razak Thaha

119. Antibiotic Susceptibility Profile and Molecular Characterization of Quinolones Resistant Klebsiella  
Pneumonia Isolates: First Report from Iraq ................................................................................. 676 
Sawsan Mohammed Kareem, Israa M.S. Al-Kadmy, Saba S. Kazaal, Alaa N. Mohammed Ali, Tuqa 
jawad abduljaleel, Zahrra Mohammed wahaeb, Zainab ali abdulhussain

120. Joint Effect of Obesity and Cigarette Smoking Against Hypertension Stage 1 among Men Adults: 
Finding from the Indonesian Family Life Survey-5 ...................................................................... 683 
Aprizal Satria Hanafi, Nurhayati A Prihartono

121. Comparison of Various Obesity Indices Against the Occurrence of Stage 1 Hypertension in 
Indonesia ........................................................................................................................................ 689 
Anggun Pratiwi, Nurhayati A Prihartono

X



122. The Status of Lipid Peroxidation System in Erysipelas Patients on the Background of Diabetes 
Mellitus .......................................................................................................................................... 696 
Madina Marjokhova, Marina Afashagova, Asiat Marjokhova, Maryana Nagoeva, Marina Ivanova, 
Marina Nalchikova, Zarema Tagirova

123. Environmental Health Risk Due to Exposure to Lead in Batteries Smelter Industry- Cinangka 
Village, Bogor, Indonesia .............................................................................................................. 701 
Ladyka Viola, Haryoto Kusnoputranto, Bambang Wispriyono

124. Evaluation of Bone Mineral Density in Adult Epileptic Patients Treated With Valproate  ........... 708 
Mohammad A.S. Kamil, Aqeel K. Hatem, Mustafa Easa

125. Correlation between Micronutrient intake and Hemoglobin Preconception Women .................... 715 
Rahayu Yekti, Agussalim Bukhari, Nurhaedar Jafar, Abdul Razak Thaha

126. Policy and Role Analysis  Integrated Health Education Centers for Non-Communicable Diseases 
Toward The Prevention and Controlling of Hypertension ............................................................ 720 
Yandrizal, Rizanda Machmud, Melinda Noer, Hardisman, Ekowati Rahajeng

XI



The Etiological Profile of Seizures in Children in a  
Tertiary Care Hospital, Hapur, Uttar Pradesh

Shweta Singh1, M Agrawal2, Yogesh Kumar Goel3, Dayachand Verma3

1Assistant Professor,  2Associate Professor, 3Professor, Department of Paediatrics,  
Saraswathi Institute of Medical Sciences, Hapur

  ABSTRACT

Objectives: 1) To study the incidence of seizures in children (1month – 18 years of age).

                     2) To elucidate the clinical and etiological profile of seizures 

Setting: Children with seizures admitted in paediatric ward and paediatric intensive care unit of SIMS, 
Hapur.

Duration: Four years (January 2013- December 2017)

Design: Longitudinal observational study

Participants:  All children admitted in paediatrics with convulsions were studied according to the performa 
designed with especial emphasis on detailed history, clinical examination and relevant investigations in 
stepwise manner.

Results: out of the 808 were  cases of seizure (6.9% of the total admissions ) there were 468 (58%) boys and 
340 (42 %) girls. Maximum number (n= 523; 64.6%) were below 5 years. The most common presentation 
was GTCS (68%). The associated symptoms were fever (76%) followed by altered sensorium (58%). The 
most common cause was febrile seizure (48%), CNS infections (19.7%) and idiopathic cases (16.9%).

Conclusion: Childhood seizures are common neurological problem with maximum number of cases 
occurring at a younger age group. Improvement of basic health facilities, hygiene and immunization can 
bring down the various infective causes of seizures. Enabling the parents through the awareness programes 
can facilitate the overall success in the good results of outcome of the seizure episodes.
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INTRODUCTION

Seizures are one of the most common form of 
neurological illness among children admitted to the 
hospital 1. A seizure or convulsion is a time limited 
change in motor activity and/or behavior that results 
from abnormal electrical activity in the brain 3. An acute 

symptomatic seizure occur secondary to an acute problem 
like electrolyte disturbances, meningitis, encephalitis, 
acute stroke or brain tumor. An unprovoked seizure is 
one that is not an acute symptomatic seizure. Remote 
seizure is one that is considered secondary to a distant 
brain injury such as an old stroke, neonatal hypoxic 
brain injury. Reflex seizures are usually precipitated 
by a sensory stimulus such as flashing lights. Epilepsy 
is a disorder of the brain characterized by an enduring 
predisposition to generate seizures. For clinical purposes 
epilepsy is considered to be present when two or more 
unprovoked seizures occur in a time frame of more than 
24 hours. The manifestations of the seizure depend upon 
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the threshold of the brain to manifest a clinical seizure. 
The age and neurodevelopmental maturity status 
determine the clinical manifestations and the type of 
seizure encountered. The protean clinical manifestations 
and the complexity associated with the cause and 
management has led to the revised classification of 
seizures by the International League Against Epilepsy 
(ILAE)20.

When the data from the developed nations are 
compared with developing nations, surprisingly similar 
results of incidence and prevalence is found in childhood 
seizures, with the cause being different even in different 
regions of the same nation15,16,18 .

In most studies, the febrile seizures are the most 
common cause of seizure in children below 5 years of 
age. Electrolyte disturbances like hypocalcaemia was 
common between 1 month to 1 year of age5 .

Causes like viral encephalitis, pyogenic meningitis, 
tubercular meningitis, epilepsy, head injury, late HDN, 
cerebral palsy, developmental anomaly of brain were 
other causes. Not to mention, neurocysticercosis shows 
predominance in certain regions of India5,6,12.

The outlook for most children with symptomatic 
seizures or those associated with epilepsy is generally 
good but seizures may signal a potentially serious 
underlying systemic or central nervous system disorder 
that requires an aggressive resuscitation , stabilization 
and concurrent implementation of diagnostic testing, 
monitoring and pharmacological interventions.

Seizures perplex both the parents regarding the 
occurrence and prognosis and paediatricians regarding 
cause and management. Due to paucity of the 
epidemiological study on seizures, the present study was 
conducted to emphasize the evidence based knowledge, 
attitude and practice towards the seizure in children.

METHOD

This longitudinal observational study was conducted 
in the Department of Paediatrics, Saraswathi Institute of 
Medical Sciences, Hapur  (U.P.) between 1st January , 
2014 to 31st December, 2017. All children of age 1month 
to 18 years with acute seizures ( history of seizures 
at home witnessed by relatives or seizures during 
hospitalization witnessed by staff ) were included in the 
study. The study was approved by the Ethical Committee 

of the Institution.  Patients were enrolled after written 
informed consent from parents and guardians.

Inclusion Criteria:

All children between 1 month to 18 years of age 
with seizures were included in the study.

Exclusion Criteria:

1. Neonates 

2. Toxicological causes of convulsions

3. Children with seizure mimicking disorders like 
breath holding spells, migraine, apnea, syncope, panic 
attacks 

Data Collection:

The history and clinical findings of subjects 
who were included in the study were recorded in the 
preformed Performa designed for the study. Relevant 
investigations were done to diagnose the cause of the 
seizure in step wise manner.

Complete blood count

C-reactive protein

Metabolic screening like serum electrolytes, serum 
calcium, serum glucose

Cerebrospinal fluid analysis

Imaging studies (CECT, MRI) of brain

Electroencephalograph

Chest x-ray, Montoux test

Statistical method:

As the present study was a descriptive study, the 
data was expressed as percentages and frequencies.

 OBSERVATIONS AND RESULTS

Out of the 11680 children admitted during the study 
period, 808(6.9%) children fulfilled the criteria of cases 
with convulsions.

In our study the incidence as calculated by the 
percentage of seizure cases in total indoor pediatric 
patients was found to be 6.9%. In the age wise cohort, 
maximum number of cases were below 5 years(523) as 
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shown in Table 1.

Table 1: Incidence of convulsions in different age 
groups 

Age group No. of cases Percentages

1month-1 year 177 21.9

1year – 3years 193 23.8

 3 years – 5years 153 18.9

5years -7 years 75 9.2

7 years- 9 years 58 7.1

9 years- 11years 40 4.9

11years – 13 years 56 6.9

13years-15 years 24 2.9

15years-18 years 32 3.95

There were 468 boys and 340 girls in the study group 
accounting for 58% and 42% of the study population 
respectively.

GTCS was the most common type of clinical seizure 
seen in 550 cases followed by complex partial seizure in 
245 cases as shown in table 2.

Table 2: Type of seizure at presentation

Type of seizure  No. of Cases Percentages 

Generalized tonic clonic 550 68%%

Complex partial seizure 245 30%

Absence 1 0.01%

 Simple Partial 3 0.3%

Infantile spasms 3 0.3%

Myoclonic 6 1%

There was a wide spectrum of presentation at the 
time of admission, with most common symptom being 
fever (76% ),followed by altered sensorium (58% cases) 
and headache (40%cases). There were 614 children who 
were febrile at the time of admission, reflecting infections 
as a major cause precipitating the abnormal movements 
either as URI, ASOM, diarrhea, meningoencephalitis, 
localized brain infections etc as shown in table 3.

Table 3: Symptoms Associated with Convulsions

Clinical Features Cases Percentage 

Fever 614 76%

Rash 64 8%

Altered sensorium 468 58%

Headache 323 40%

Cough 307 38%

Vomiting 185 23%

Loose motions 121 15%

Pain abdomen 24 3%

Lethargy 387 48%

Ear discharge 24 3%

Trauma 7 0.8%

Focal deficits 131 16%

Todds palsy 16 2%

Serum Calcium

 Of all patients, 24 (2.4%) had low serum Baseline 
serum calcium (<8.4%).

Serum Glucose  

All the cases had their serum glucose level done, of 
which 16 had hypoglycemia( <70mg/dl).

Lumbar puncture was done in 387 cases ( 47%) 
which showed low CSF glucose in 94 cases; with CSF 
picture suggestive of viral meningoencephalitis in 8%, 
pyogenic in 6% and tubercular in 5.8% of the total cases.

For the uniformity of the protocol CT scan of 
the brain was done in all cases .There were abnormal 
findings in about 260 cases with tuberculoma in 40,TBM 
in 46, NCC in 89, trauma in 7 and miscellaneous 
malformations in 14.  

EEG was done in those cases where high electrical 
activity were expected.  We had 194 abnormal EEGs 
showing generalized epileptiform activity (100), focal 
lesions in 77 cases and benign  rolandic epilepsy 17 
cases.

 Amalgamating, the history at presentation, clinical 
findings and laboratory analysis febrile convulsions 
were the most common cause of seizure in about 38 
% of cases followed by CNS infections 35% cases and 
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idiopathic 16.9% of cases as shown in detail in table 
4. There were 19 cases of congenital CNS infections, 
malformations and syndromic presentations.

Table 4: Etiology of Convulsion 

Aetiology Cases Percentage 

Simple Febrile seizure 226 28.2

Atypical Febrile seizure 80 10

Pyogenic meningitis 48 5.9

Tuberculous meningitis 46 5.6

Tuberculoma 40 4.9

Neurocysticercosis 89 11

Viral encephalitis 67 8.2

 Idiopathic Epilepsy 137 16.9

Acute infarcts 8 0.9

TORCH infections 3 0.3%

Benign Rolandic Epilespy 17 2.9

Hypocalcaemic 24 2.4

Hypoglycemia 12 1.5%

Trauma 7 0.8

Miscellaneous 16 1.9

DISCUSSIONS

Seizures are the most common peadiatric neurologic 
problem which presents as a medical emergency, 
perplexing both the parents and the paediatricians. Due 
to the protean manifestations and scarcity of literature 
regarding the seizures, still there is a lacunae in the 
whole some approach for the management of the same. 
To emphasize on the evidence based management of 
seizure, the present study was done in our hospital over 
a period of four years among the children of age group 
of 1 month to 18 years.

The incidence of seizure in our study was nearly 
6.9%, which is similar to the findings of other authors1,2. 
There was slight male preponderance in our study with 
468 boys and 340 girls . One of the reasons for this 
finding could be that conditions like febrile seizure are 
more common in males (male to female sex ratio of 1.4 
to 1.2 :1)4,5,6,7. 

There was an age wise variation of incidence of the 
seizure with maximum number of cases below five years 
and minimum between 13-15 years. The maximum 
numberwere between 1 year to 3 years closely followed 
by 1month to 1 year and then 3 to 5 years group. Seizures 
have been found to have a higher incidence in younger 
children in many studies with a decreasing frequency 
in the older age group1,8,9. A survey done to know the 
prevalence of epilepsy, found that the peak age of onset 
was around 1 year and 90% of the attacks occurred 
during the first three years 7.

In our study the most common clinical type of 
seizure was GTCS followed by CPS.  The literature tells 
generalized tonic clonic, (GTC) seizures are the most 
common type of childhood seizures, occurring in almost 
61% of cases7,9,10. Generalized epilepsies were twice as 
common as partial epilepsies in one community survey, 
possibly due to the over estimation as generalized tonic 
clonic seizures are more dramatic and more likely to 
be noticed6. Partial seizures are generally less common 
with an exception to developing countries with high 
incidence of neurocysticercosis, where partial seizures 
are reported commonly12.

The most common presenting symptom was fever 
(76%) followed by altered sensorium(58%),lethargy 
(48%), headache(40%), cough(38%), vomiting(23%), 
loose motions(15%),  rash (8%), pain abdomen(3%) , 
ear discharge, focal deficit. Infectious causes of fever 
such as tonsillitis, upper respiratory tract infections and 
otitis media  as precipitants to seizure  are also noted 
by others.There are studies which reported diarrhea as 
a highly associated symptom in patients with seizures, 
and rotavirus infection was an identified etiology11& 
also rotavirus related seizures could occur in both febrile 
(41%) and afebrile (59%) children12.Only 16%  seizures 
were associated with neurological deficit which was 
slightly higher than  reported earlier7.

Of the 387 CSF examinations done, 94 were 
abnormal. 54% of them had an elevated protein level, 
while 27 % had low CSF glucose. An elevated PMN 
count suggests bacterial meningitis while lymphocytosis 
indicates aseptic, tuberculous or fungal meningitis 
;elevated CSF protein indicates infectious, immunologic, 
vascular or degenerative etiology or tumors of brain 
and spinal cord while hypogylcorrachea is classically 
suggestive of pyogenic etiology6.



CT scan was performed in all patients which revealed 
abnormalities in 32% cases(n=260) including diffuse 
cerebral edema (9%) , basal exudates, hydrocephalous, 
cerebral atrophy, ring enhancing lesions, malformations 
and tauma. Maytal et al concluded that routine practice 
of obtaining brain CT scans for all patients with new 
onset of nonfebrile seizures is unjustified. Emergent 
CT is not indicated for patients with no known seizure 
risk factors, normal neurological examinations, no acute 
symptomatic cause other than fever, and neurological 
follow up. For these patients, referral to a pediatric 
neurologist fir further workup, including EEG and 
the more diagnostically valuable MRI would be 
appropriate13.

EEG is recommended as part of the neurodiagnostic 
evaluation of the child with an apparent first unprovoked 
seizure12 . It is not helpful in children with simple febrile 
seizures but are probably most helpful if there is doubt 
about whether FS has really occurred, because EEGs 
carried out on the day of the seizure are abnormal in as 
many as 88% of patients 13. We found EEG abnormalities 
in 194 cases, with maximum number showing generalized 
epileptiform activity (100) followed by focal trigger in 
77 cases.   The electrical activity resembled  benign  
rolandic epilepsy 17 cases.

There were a total of 306 case of febrile seizures 
with typical cases being 226 in number(28.2%). The 
Yelandur survey16 estimated the prevalence to be 3.28-
5.71 per 1000 whilst the more recent Uttarakhand survey 
found a prevalence of 2.27 per 1000 population14.

Infective pathology like bacterial and viral 
meningoencephalitis accounted for 5.9% and 8.2 % 
cases respectively. Bacterial meningitis as been ascribed 
differently as a cause of seizure varying from as low as 
0.4-1.2% to 13%5,16.

We found neurocysticercosis in 11% cases(n=89), 
which is slightly lower than that of other reported seri es  
24.4% of active lesions and 9.9% calcified granuloma of  
NCC as a cause of seizures12.

We had  5.6% (n=46) TBM cases and tuberculoma 
4.9%(N=40) . Murthy et al have reported that 
approximately 50% of children and 5% of adults  with 
tuberculous meningitis manifest seizure at some point 
of time18.

Metabolic causes like hypocalcemia and 

hypoglycemia were present in 2.4%(n=24) and 
1.5%(n=12) children respectively. Hypocalcemic 
seizures have been found as high as 13% to 25.6% of 
cases in the age group of 1month to 1 year5.Of course 
in developing countries rickets with hypocalcemia is a 
leading cause of afebrile seizures in toddlers. 

We had 137 (16.9%) idiopathic cases of seizure. A 
German study reveals as high as 47% cases of epilepsies 
to be idiopathic in origin, and also generalized epilepsies 
are twice more common than focal in being idiopathic19.

CONCLUSION 

Childhood seizures are common neurological 
problem with maximum number of cases occurring at a 
younger age group. Pediatricians have to be vigilant on 
subtle clinical manifestations and a stepwise approach 
to the diagnosis and management of it while keeping the 
age specific etiological variation in mind. Improvement 
of basic health facilities, hygiene and immunization can 
bring down the various infective causes of seizures. 
Enabling the parents through the awareness programmes 
can facilitate the overall success in the good results of 
outcome of the seizure episodes.
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ABSTRACT

Introduction:-Human Immunodeficiency Virus (HIV) or Acquired Immunodeficiency Syndrome (AIDS) is 
a dreadful disease and it is more prevalent in the world [1]. In these circumstances people must have adequate 
knowledge on HIV/AIDS and its prevention .On account of that, this paper aims to assess the awareness, 
attitude and practices of pregnant women on HIV/AIDS, its transmission and prevention. Method: - A 
computerized search for published literature and journal articles was undertaken through Pub Med and 
EBSCO databases. Typical search strategies have used for each data bases .During initial search 12445 
articles were retrieved and after screening 20 articles were selected for full text assessment and finally 8 
articles were included in the study. Results:- Out of 8 literatures ,7 research studies concluding that there is a 
low level of awareness of HIV/AIDS, Mother to Child Transmission(MTCT) and its prevention and 1 study 
suggests that there is adequate knowledge among the pregnant women regarding HIV/AIDS ,mother to child 
transmission and its prevention. Discussion:-Various review of research studies published from 2017 to 
2017 concluded that the level of awareness regarding Prevention of Mother to Child Transmission(PMTCT) 
of HIV among the pregnant women as well as the adolescents has been revealed in all the studies, whereas 
the attitude and practice on HIV/AIDS and its prevention has been concluded in two studies respectively.

Overall analysed data from the eight studies suggests the gap between awareness and practice.  This gap can 
be eliminated when women lead a safe sexual life.

Conclusion--:- Effective use of Prevention of Mother to Child Transmission (PMTCT) of HIV services can 
be enhanced by changing the attitude towards HIV/AIDS and improving the awareness on HIV/AIDS and 
its prevention.

Keywords: Awareness, attitude, practice, prevention of mother to child transmission, pregnant women.

INTRODUCTION

Human Immunodeficiency Virus (HIV) or Acquired 
Immunodeficiency Syndrome (AIDS) is one of the 
dreadful challenges to human life and their dignity. It has 
adverse effects on all levels of society and has enormous 
impact on global economic and social development [1].
HIV and AIDS disease has been around the world, 
although no one has been able to   pinpoint its origin.

Moreover there are many theories and beliefs which 
are floating around the medical world regarding the 
origin of HIV/AIDS, there are certain causes  which 

is primarily responsible for the transmission of virus 
from one human to another, such as unprotected sexual 
intercourse, transfusion of infected blood products and 
from mother to child. Despite of having these many 
causes, still there are various myths and stigma existing 
in the world regarding the transmission of HIV [1]. Many 
people speak about the late stages of AIDS without 
knowing the facts that HIV does not produce AIDS 
always. The Prevention of Parent to Child Transmission 
of HIV (PPTCT) programme was launched in the year 
of 2002, in all major hospitals in five HIV prevalent 
states. At the end of 2016, there were 20756 integrated 
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counselling and HIV testing centre, all over India and 
mostly these services are offering by Government 
hospitals [2]. 

When we focus on the transmission of HIV, 
pregnancy is a period, where the transmission of virus 
from mother to child occurs and develops a condition 
that endangers both mother and baby. The epidemic of 
HIV has a devastating effect on children who are less 
than 15 years of age due to vertical transmission of HIV. 
So it’s a crucial period, where the incidence of HIV 
should be prevented by mother and family members. For 
that what are all the requisites to be taken by them? Do 
they have adequate knowledge on prevention of mother 
to child transmission of HIV? What is their attitude 
towards HIV/AIDS? Do they practice it well before? [3]

Taking this into account; various studies have been 
conducted to assess the awareness, attitude and practice 
towards prevention of mother to child transmission of 
HIV among pregnant women.

NEED FOR THE STUDY

There is vast literature which suggests that the 
significant portion of population have low level of 
awareness and also have unfavourable attitude towards 
AIDS and its prevention. These are the threat to our 
country, as people are becoming the victim of HIV/
AIDS.  The latest estimate shows that India is the country 
where third largest number of people living with HIV in 
the world [4]. 

Evidence suggests that there is low awareness on 
timing of mother to child transmission of HIV as well as 
its prevention. Hence strengthening of PMTCT services 
are recommended in the antenatal care settings [5]. 

Researchers also concluded that the level of 
knowledge among pregnant regarding prevention 
of mother to child transmission of HIV is low. So 
appropriate strategies to be carried out to help them 
make informed decisions [6]. 

Keeping this in view it is very essential to focus 
on awareness attitude and practice of pregnant women 
towards HIV/AIDS and its prevention, to prevent the 
transmission of HIV from mother to baby and thereby 
to save the life of mother and baby and to lead a healthy  
life ahead. 

AIM 

The aim of this review is to assess the level of 
awareness and attitude of pregnant women towards 
PMTCT services as well as the various practices which 
has been followed by mother to prevent the transmission 
of mother to child transmission of HIV.                                       

OBJECTIVES

• To assess the level of awareness, attitude and 
various preventive practices following by the 
mother who lives in the different part of the 
world to prevent the transmission of HIV from 
mother to child.

• To determine the demographic factors which 
is associated with the awareness attitude and 
practice on Prevention of Mother to Child 
transmission of HIV

MATERIAL AND METHOD

Search strategy method:

A computerised search have done to collect the 
articles which are available  in different databases from 
the year of 2007 to 2017.The search strategy was limited 
to only English language and considered only the studies 
which are conducted on human species.

Initial search strategy made by using the 
terminologies and its synonyms which are processed 
in databases such as Pub Med and EBSCO. The 
terminologies which have been used to collect the article 
are as follows:

Keywords: awareness, knowledge, attitude, practice, 
utilization, prevention, mother to child transmission, 
perinatal transmission, HIV, ANC 

Type of studies

Comparative studies, Descriptive studies, Cross- 
sectional studies.

Type of participants

Women in reproductive age, pregnant women, male 
and female adolescent

Settings

 Antenatal clinics in hospitals, schools and obstetrics 
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and gynaecological clinics.

Outcomes

Findings from these studies will leads to a clearer 
understanding regarding the awareness, attitude and 
practice of pregnant women on Prevention of Mother 
to Child Transmission of HIV and will be act as 
baseline information in order to strengthen the prenatal 
educational programmes for the creation of awareness 
among the public. Thereby it enhances the utilization of 
PMTCT services.

RESULTS

Description of extracted data

Rastogi, Saumya, Charles Bimal, Sam E Asirvatham 
(2009) [6] conducted a cross sectional study to assess 
Knowledge of antiretroviral in preventing parent to-
child-transmission of HIV among women living with 
HIV in Tamil Nadu, India and the findings suggested 
that One fifth of the participants were not having 
adequate knowledge about Prevention of Parent To 
Child Transmission of HIV and about 40% participants 
didn’t know that ARV can prevent the transmission of 
HIV from parent to child and the findings concludes that 
while looking at the risk of transmission of HIV from 
an HIV infected mother to her child, the knowledge 
level regarding PMTCT and ARV among them is low 
and formulation of appropriate guidelines and strategies 
to generate awareness among them is to be taken into 
consideration.

Asfer Anteneh, Beyene Habtamu (2013) [5] carried 
out a cross sectional study to assess the awareness and 
knowledge on timing of mother-to-child transmission of 
HIV among antenatal care attending women in Southern 
Ethiopia. The analysed data found that all Antenatal 
women who attended the ANC were aware about HIV/
AIDS and its transmission and only few of the pregnant 
women were aware that HIV is transmittable from 
mother to child during pregnancy, labour and delivery. 
So the available findings  concludes that awareness and 
knowledge were law among pregnant women regarding 
the time of MTCT. 

Emah Irene, Yakanana, Monebenimp, Fransecisca 
et al., (2009) [7] conducted a descriptive cross sectional 
study to assess the knowledge of pregnant women on 
Mother-to-Child Transmission of HIV in Yaoundé. The 

findings from the study revealed that almost 99% of the 
pregnant women had heard about HIV/AIDS and its 
transmission,hence it reveals that the pregnant women 
have good knowledge on HIV and PMTCT.

Haider, Glfareen., Zohra, Nishat., Nisar,Nusrat et 
al., (2007)[8] conducted a descriptive study to determine 
the knowledge about AIDS/HIV infection among 
women attending obstetrics and gynaecology clinic at a 
university hospital, Pakistan. The results from the study 
stated that out of total pregnant women 86% were heard 
about HIV/AIDS and the majority of women knew about 
its transmission. It concludes that the level of awareness 
on HIV/AIDS infection among pregnant women is 
satisfactory. But there are few misconceptions regarding 
transmission of HIV and that to be considered.

Bhavna T,Puwal., Dr.Vaibhavi,Patel., Dr.Sheetal, 
Vyaset al.,(2010)[9]carried out a Quantitative, Cross 
sectional study to assess the knowledge about 
transmission and prevention of HIV/AIDS among the 
high risk groups(HRG) population of Ahmadabad city. 
Findings from the study suggested that about 85% 
high risk groups aware about HIV and knew that the 
transmission rate was highest through sexual route. About 
half of high risk groups knew about all major modes of 
prevention. This study concludes that it is important 
to have adequate knowledge about transmission and 
prevention of AIDS among high risk group to change its 
high risk behaviour and improve the health.

ByamugishaRobert, Tumwine K James, Ndeezi 
et al.(2009)[10] conducted a  cross sectional study to 
determine the attitudes to routine HIV counselling and 
testing, and knowledge about prevention of mother to 
child transmission of HIV  among antenatal attendees 
in eastern Uganda. The result shown  that almost all the 
ANC attendees had a positive attitude towards testing 
of HIV and the HIV status helped the women to lead a 
healthy life and about 65% of the participants have the 
knowledge that the HIV can transmit from her mother 
to baby. This study reveals that a routine check up HIV 
testing and counselling during the Antenatal period 
is largely accepted by the pregnant woman who are 
residing in  Uganda.

Gupta Onam, Lal Dhruvendra & Sindhu Kaur (2016)
[11] carried out a comparative  study to assess knowledge, 
attitude and practice of HIV/AIDS among adolescents in 
Two Districts of Punjab. Results from this study stated 
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that total adolescents from different places heard about 
HIV/AIDS and many of them aware that HIV/AIDS 
could be prevented by condom. The result concludes 
that various interventions at different level is enquired 
to enhance the awareness among the adolescents as they 
are tomorrow’s citizens.

Kuete Martin,Yuan Hongfens,Ite Qiuan et al(2014)
[12]  carried out a find out  a cross sectional study to 
findout the Sexual Practices, Fertility Intentions, and 
awareness to Prevent Mother-to-Child Transmission of 
HIV Among Infected Pregnant Women at the Yaoundé 
Central Hospital, Cameroon. The results suggested 
that sexual desire has been significantly changed since 
their HIV diagnosis and about 19% of participants had 
multiple sexual partner .94 pregnant women with HIV 
infection provided appropriate information on socio-
demographic character, sexual and fertility patterns and 
they have adequate awareness on preventing Mother to 
Child Transmission of HIV. Over all findings concludes 
that Cameroon women who infected with HIV and living 
with HIV infected partner, expressed high sexual and 
fertility intentions with severe unmet needs including 
safer sexual practice and conception

SUMMARY OF FINDINGS

Available 8 literature are quantitative and cross 
sectional studies. Out of 8 literatures ,7 research studies 
concluding that there  is low level of awareness of 
HIV/AIDS and MTCT and its prevention and 1 study 
suggests that there is adequate knowledge among the 
pregnant women regarding HIV/AIDS ,mother to child 
transmission and its prevention. 

DISCUSSION

A comprehensive review of research studies 
published from 2017 to 2017 found that the level of 
awareness regarding Prevention of Mother to Child 
Transmission of HIV among the pregnant women as 
well as the adolescents has been revealed in all the 
studies, whereas the attitude and practice on HIV/AIDS 
and its prevention has been concluded in two studies 
respectively.

Overall analysed data from the eight studies suggests 
the gap between awareness and practice.  This gap can 
be eliminated when women lead a safe sexual life.

A favourable attitude towards HIV/AIDS and its 
prevention have the significant impact on the practices of 

adolescents and pregnant women towards the prevention 
of HIV transmission, from one person to another as well 
as from mother to baby.

Practices among the adolescents on prevention 
of HIV/AIDS are satisfactory. But their preventive 
practices only limited to the use of contraceptives during 
sexual intercourse. More precautions to be taken out by 
the adolescents throughout their life, in order to prevent 
the transmission of HIV from parent to child, also to 
have a healthy sexual life.

Implementation of certain awareness programmes to 
be encouraged among the adolescents and reproductive 
aged women helps them to have a satisfactory marital 
life.

IMPORTANCE IN EDUCATION

 Today’s children are tomorrow’s citizens. Creating 
awareness on HIV/AIDS, its transmission and its 
preventive measures among the children in educational 
settings make the individual to follow the aspects of 
PMTCT services in the future. There by it helps the 
people to lead a healthy and safe life ahead. More over 
public educational programmes through mass media 
and prenatal educational programmes which focuses 
on the needed information regarding HIV/AIDS, its 
transmission and prevention will improve mother’s 
awareness as well as the public.

So it is a great concern to give adequate information 
regarding PMTCT programmes in educational settings. 
By this we can strengthen the campaign and ensure the 
maternal and child survival.

FUTURE SIGNIFICANCE

The National AIDS Control Organisation states that 
annually there are estimated 29 million of pregnancies 
occur in India and around 35255 occur in HIV positive 
pregnant women. In the absence of preventive measures 
or intervention an estimated cohort of 10361 babies will 
be infected and born annually. Hence strengthening of 
PPTCT services is essential to prevent the perinatal 
transmission of HIV.So enhancing the awareness among 
pregnant women regarding PMTCT services ,will make 
them to have favourable attitude and it improve the 
practice on PMTCT services and thereby it helps to 
achieve the goal of reducing the number of children born 
with HIV. 
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LIMITATIONS

• Computerized data bases were limited

• Was limited to only in pregnant women

• Was limited to only English language                                      

CONCLUSION

The number of HIV positive babies is higher 
in recent years. Lack of knowledge regarding poor 
diagnostic facilities, problems in Antiretroviral therapy 
(ART), these are the great concern which adversely 
affects PMTCT services.

Lack of awareness about HIV/AIDS, its transmission 
and prevention are the determined factors which facilitate 
the spread of HIV/AIDS in developing countries. So 
women living with or without HIV /AIDS, need to know 
the risk behaviour of pregnancy which affects their own 
health as well as the risk of transmission to their foetus 
or infants.

Strengthening of prenatal educational programme on 
HIV/AIDS with the emphasis on its preventive measures 
and various services available to prevent the Mother to 
Child Transmission of HIV, among the pregnant women 
seems to be necessary.
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  ABSTRACT

From 1976 to 2014, DDT, and from 2015 till date, alpha cypermethrin insecticide is being sprayed as indoor 
residual spray up to 1.8 meter i.e 6 feet height in human dwellings as well as in cattle sheds in, India, as a part 
of Kala -azar elimination programme. This is being a practice out of the belief that Phlebotomus argentipes 
the vector of kala azar is endophilic in nature and cannot hop beyond 1.8 meters height. Sixteen months 
study was therefore conducted in three villages in a kala azar endemic block Warisnagar, district Samastipur, 
Bihar from September 2016 to November 2017 to note the vertical distribution of P.argentipes in indoors and 
their distribution in  outdoors aswell. In all the three study villages, density of adult P.argentipes was found 
more in Cattle sheds than in human dwellings. Irrespective of IRS and non IRS villages, significant numbers 
(p value 0.47) of P.argentipes were found above 1.8 meter in CS and HD of which 33.37 percent were blood 
fed and gravid females.   Sizable number of P.argentipes was also found in outdoor peridomestic situations 
throughout the study period. Therefore it may be the time to evaluate vector control strategies in kala azar 
endemic areas of Bihar for successful elimination of the disease from India.
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INTRODUCTION

 Phlebotomus argentipes, the vector of visceral 
leishmaniasis or Kala azar in the endemic states like 
Bihar, West Bengal are predominantly endophilic in 
nature. They rest in cracks and crevices on walls, in 
dark corners of rooms, especially in mud huts and cattle 
sheds. They are found more in cattle sheds than human 
dwellings. It has also been noted that P.argentipes do 
not fly / rest above 1.8meter (6 feet) from ground level 
1, 2, 3.  Since 1976, as a part of kala azar vector control 
programme, indoor residual spray with DDT was done 
in human dwellings and cattle sheds up to 1.8meter 
for control of Phlebomus argentipes in India. Noting 
the wide spread DDT resistance problem4 , 5, 6, 7, since 
2015 Government of India have started vector control 

programme  with two rounds of IRS with Alpha-
cypermethrine at the dose of 25mgm per sq.meter twice 
a year up to 1.8meter (6 feet) 7 ,8,. The state of Bihar 
is yet to achieve successful Elimination of Kala azar , 
may be one of the reason that, the flies have changed 
their resting behaviours. A sixteen months study 
was conducted in a highly kala azar endemic Block 
Warisnagar, District Samastipur, Bihar starting from 
August 2016 till November 2017 to note the population 
of P.argentipes in different heights at  cattle sheds and 
human dwellings as well as to note availability of the 
files in outdoor peridomestic conditions. 

MATERIALS AND METHOD

In comparison to India, Bihar state alone contributed 
more than 72 percent of total kala azar cases per year 
between 2012 to 2017 (Dpt. of NVBDCP. Government 
of India). Since 2014 district Samastipur, alone has 
contributed more than 8.5 percent Kala Azar cases 
of Bihar (Personal communication Dpt. NVBDCP. 



Government of Bihar). Two villages i.e. Mannipur and 
Satmalpur  which are reporting perennial transmission of 
kala azar and are under insecticidal pressure and village 
Kishanpur which is without any kala azar case in Block 
Warisnagar, were selected  random method for the study.

All human dwellings and cattle sheds were searched 
thoroughly by standard entomological methods 9.  
Cattle sheds and human dwellings had good density of 
P.argentipes were noted and marked. Out of marked 
houses, three human dwellings and three cattle sheds 
in each village were selected by random method. For 
outdoor collection, ten dark and damp outdoors with 
five to eight meters diameter surrounding each of the 
noted house and cattle shed were selected. In each 
village three human dwellings, three cattle sheds and 
ten peridomestic outdoor situations were selected for 
longitudinal study between August 2016 to November 
2017.  In each human dwelling and  cattle shed , three 
CDC miniature light traps model 512, specially designed 
for sand fly collection (made by John W. Hock) were 
installed overnight at the heights of 0.6 meter (2feet), 
1.2 meter (4feet) and above 1.8 meters (above 6 feet) by 
standard WHO method 9. In outdoor situations ten CDC 
light traps per village were installed for overnight at a 
height of 0.6 meter (2feet) .

In each village a total of twenty eight light traps 
(nine in human dwellings, in nine cattle sheds and ten 
at peridomestic outdoor situations) were installed per 
night per months. The sand flies, collected in individual 
trap were brought to the laboratory separately and height 
wise species identification has been done by the method 
of Lewis 10.

 RESULTS AND DISCUSSION

Results on distribution of indoor and outdoor 
population of P.argentipes in three study villages of 
block Warisnagar, district Samastipur are shown in 
Tables 1,2 and 3.

Month wise adult P.argentipes were collected 
from different heights from indoors of selected human 
dwellings and cattle sheds are shown in Table 1 and 2.    

Village Kishanpur, is non endemic kala azar , 
sixteen months observation on density of P.argentipes 
from September 2016 to November 2017 is shown in 
Table 1.As per Table 1, 46.7% flies were found above 
1.8 meter height in human dwellings.  26.5 and 27.8 

percent flies were found up to 0.6 meter height in HD 
and CS respectively. 24.8 and 31.8 percent P.argentipes 
were also found up to 1.4 meter  height in HD and CS 
respectively. Therefore statistically significant (p value 
0.051) number of P.argentipes were found above 1.8 
meters in unsprayed non endemic village Kishanpur. 
Very low density of P,argentipes in both human 
dwellings and cattle sheds were noted in the winter 
months between December 16 to February 2017. Density 
started increasing from the month of March on the onset 
of warm weather with a peak in the months of June-July 
and September – October.

Villages Mannipur and Satmalpur are endemic for 
Kala azar transmission and under Indoor Residual Spray 
(IRS) with Alpha-cypermethrin.

During study period, village Mannipur were sprayed 
in every third week of months September 2016, April 
2017 and September 2017. Density of P.argentipes in 
different altitudes are shown in Table 2. lowest density 
was noted here in the winter months of December 2016 
to February 2017. Throughout the study period 32.0 
and 29.2 percent P.argentipes were found above 1.8 
meter height in HD and CS respectively. It was noted 
that population of P.argentipes in CS ( 411) is more 
than that of  in  HD  ( 366). Peak density was noted 
in September- October, 2016 and in the month of May 
2017.  Throughout the study period maximum number 
of flies in this village was found as 33.8 percent in HD 
and 43.2 percent in CS up to 1.4 meter height. (p value 
0.390).       

Village Satmalpur, as shown in Table 2, had a very 
high density of P.argentipes in CS as 962 in comparison 
to HD as 281.26.0 and 37.9 percent P.argentipes found 
above 1.8 meters in HD and CS respectively which is 
statistically significant with p value 0.565. 50.9 and 36.3 
percent of P.argentipes were found within 1.4 meters in 
HD and CS respectively.  Like other two study villages, 
minimum density was also noted in the winter months 
of December 2016 to February 2017 and maximum in 
the months of September, October 2016 and May 2017 
in Satmalpur. 

As per present observations, significant numbers 
( p value 0.051,0.390,& 0.565) of P.argentipes adults 
prefers to rest more  in Cattle sheds than Human 
dwellings In villages Kishanpur,Mannipur and Satmalpur 
respectively, which corroborates with the  early findings 
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of  Smith 1, Hati et al 2, 3 . In earlier literatures it was 
mentioned that P.argentipes in India cannot hop or rest 
beyond 1.8 meters height 1,2,3,10 . In our present study is 
clearly showing presence of significant number (p value 
0.47) of P.argentipes beyond the height of 1.8 meter in 
three study villages of which 33.37 percent females were 
full blood fed and gravid females.

The present observations corroborate with our 
previous four months observations from July to 
November 2016 in the same area 11. Thus our present 
findings clearly show that P.argentipes adults have 
changed their behaviour over the period of time and 
significant numbers are available above 1.8 meter. This 
invites for a change in policy of IRS  (on the basis of 
findings) by national programme.

Month wise and village wise number of P.argentipes 
collected by CDC light traps in outdoor and indoor are 
shown in Table 4. During the study period ten Light 
traps were installed per village per month in outdoor 
peridomestic situations. In indoor 18 traps were installed 
per month per village in different height in HD and CS. 

In outdoor no P.argentipes were trapped in the month 
of January 17 and Maximum numbers were recorded 
122 (average 4.06/ trap/night) and 138 (average 4.6/trap/
night) in the months of May and June 2017 respectively. 
In indoor collection only 2 P.argentipes were trapped 
(average 0.03/ trap/night) in the month of January 2017. 
Maximum numbers were trapped 591(Average 10.94/
trap/night) in September”17, 494 (Average 9.14/trap/
night) in October 2016 and 341 (average 6.31/night/
trap) in the month of May 2017. Significant numbers of 
P.argentipes were found in outdoor (p value 0.001) in 
comparison to indoor ( Table 3).

In the present study revels irrespective of IRS and 
non IRS villages P.argentipes found in greater numbers 
in cattle sheds than human dwellings. In general 
significant numbers (p value 0.47) were found above 
1.8 meter height. They are also found in significant 
numbers (p value 0.001) in outdoor peridomestic 
situations. Therefore it is the time to evaluate vector 
control strategies in kala azar endemic areas of Bihar for 
successful elimination of the disease from India.

Table: 1 Month wise/Height wise density of P.argentipes in non kala azar endemic village 
Kishanpur, District Samastipur

Village Kishanpur (C)

Month & year Human Dwelling Cattle Sheds

 I II III T I II III T

September ‘16 11  
17%

13  
21%

39  
62% 63 1    

1%
75  

38%
119  
61% 195

October ‘16 9  
26%

8  
24%

17  
50% 34 33  

49%
31  

45%
4   

6% 68

November ‘16 2  
22%

0    
0%

7  
78% 9 17  

50%
10  

29%
7  

21% 34

December ‘16 1  
50% 1 50% 0     

0% 2 1  
50%

0     
0%

1  
50% 2

January ‘17 0     
0%

0     
0%

0     
0% 0 0     

0%
0     

0%
0     

0% 0

February ‘17 0     
0%

0     
0%

3  
100% 3 3  

60%
2   

40%
0     

0% 5

March ‘17 3  
38%

2  
24%

3  
38% 8 12  

57%
6  

29%
3  

14% 21

April ‘17 0     
0%

0     
0%

0     
0% 0 5  

28%
4  

22%
9  

50% 18

May ‘17 8  
47%

3  
18%

6  
35% 17 4   

9%
5  

11%
37  

80% 46

June ‘17 14  
54%

7  
27%

5  
19% 26 30  

60%
10  

20%
10  

20% 50

July ‘17 0     
0%

6  
67%

3  
33% 9 33  

44%
10  

13%
32  

43% 75
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August ‘17 2  
13%

6  
40%

7  
47% 15 0     

0%
2  
50%

2  
50% 4

September ‘17 1   
4%

2    
7%

24  
89% 27 10  

91%
1    
9%

0     
0% 11

October ‘17 18  
86%

0     
0%

3  
14% 21 1  

25%
2  
50%

1  
25% 4

November ‘17 9  
23%

20  
50%

11  
27% 40 5  

21%
19  
79%

0     
0% 24

TOTAL 78 68 128 274 155 177 225 557
Percentage 28% 25% 47%  28% 32% 40%  

Cont... Table: 1 Month wise/Height wise density of P.argentipes in non kala azar endemic village Kishanpur, District  
Samastipur

Abbreviations:   I = Height up to 0.6 meter ( 2 feet). II= Height up to 1.4 meters (4 feet).  III = Height above 1.8 
meters (6 feet).  C = control

Table 2 : Month wise / height wise   density of Phlebotomus argentipes in kala azar endemic 
villages Mannipur & Satmalpur , District: Samastipur, Bhiar.

Village Mannipur Satmalpur

Month & year Human Dwelling Cattle Sheds Human Dwelling Cattle Sheds

I II III T I II III T I II III T I II III T

September ‘16 13  
23%

35  
63%

8  
14% 56 38  

48%
4    

5%
37  

47% 79 5  31% 2  13% 9  56% 16 56  
29%

62  
32%

75  
39% 193

October ‘16 21  
26%

43  
54%

16  
20% 80 10  

15%
24  

37%
31  

48% 65 7  25% 17  
61% 4  14% 28 40  

27% 12  8% 98  
65% 150

November ‘16 0 
 0% 1  14% 6  

86% 7 2  24% 3  
38%

3  
38% 8 0

0% 3  75% 1  25% 4 12  
10%

62  
51%

48  
39% 122

December ‘16 1  
35% 0   0% 2  

67% 3 7  78% 2  
22% 0  0% 9 0

0%
0

0%
1  

100% 1 1  
20% 2  40% 2  40% 5

January ‘17 0 
 0% 0  0% 0  0% 0 0     0% 0  0% 0  0% 0 0

0%
0

0%
0

0% 0 0  0% 0  0% 2  
100% 2

February ‘17 0  
0% 0  0% 0  0% 0 1 100% 0  0% 0  0% 1 0

0%
1  

100%
0

0% 1 0  0% 0  0% 1 100% 1

March ‘17 8  
62% 3  23% 2  

15% 13 15  
27%

27  
49%

13  
24% 55 3 100% 0

0%
0

0% 3 1  
25% 1  25% 2  50% 4

April ‘17 10  
45%

10  
45%

2  
10% 22 23  

32%
38  

52%
12  

16% 73 4  50% 2  25% 2  25% 8 5  
29%

10  
59% 2  12% 17

May ‘17 12  
12%

37  
36%

53  
52% 102 12  

26%
22  

48%
12  

26% 46 3  43% 1  14% 3  43% 7 52  
46%

29  
26%

31  
28% 112

June ‘17 7  
27% 7  27% 12  

46% 26 8  29% 13  
46%

7  
25% 28 8  40% 6  30% 6  30% 20 9  

26%
13  

37%
13  

37% 35

July ‘17 7  
64% 4  36% 0  0% 11 4  57% 0  0% 3  

43% 7 21  
28%

53  
71%

1
1% 75 17  

26%
23  

37%
23  

37% 63

August ‘17 1  
33% 1  33% 1  

33% 3 1  25% 2  
50%

1  
25% 4 1  5% 15  

71% 5  24% 21 3  
16% 8  42% 8  42% 19

September ‘17 1  
6% 8  50% 7  

44% 16 13  
76%

4  
24% 0  0% 17 0  0% 8  38% 13  

62% 21 23  
21%

61  
57%

23  
21% 107

October ‘17 10  
43% 5  22% 8  

35% 23 16 
100%

0     
0%

0    
0% 16 0  0% 17  

39%
27  

61% 44 29  
22%

63  
49%

37  
29% 129

November ‘17 0  
0% 4 100% 0  0% 4 2  67% 0  0% 1  

33% 3 13  
41%

18  
56%

1
3% 32 0  0% 3 

100%
0

0% 3

TOTAL 91 158 117 366 152 139 120 411 65 143 73 281 248 349 365 962

Percentage 25% 43% 32% 37% 34% 29% 23% 51% 26% 26% 36% 38%

Abbreviations:   I = Height up to 0.6 meter ( 2 feet). II= Height up to 1.4 meters (4 feet).  III = Height above 1.8 
meters ( 6 feet).
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Table 3 : Comperative Month wise/Village wise  density of P.argentipes trapped from Indoor and Out door

Month & Year OUTDOOR INDOOR Avg 
Ratio

Kishanpur Mannipur Satmalpur Total Avg den/
N/T/Vill Kishanpur Mannipur Satmalpur Total Avg den/

N/T/Vill OD:ID

September ‘16 14 32 31 77 2.56 258 135 198 591 10.94 01:05

October ‘16 8 11 19 38 1.26 102 145 247 494 9.14 01:09

November ‘16 6 12 24 42 1.4 43 15 171 229 4.24 01:04

December ‘16 0 0 2 2 0.06 4 16 5 25 0.46 03:23

January ‘17 0 0 0 0 0 0 0 2 2 0.03 00:03

February ‘17 3 0 1 4 0.13 8 3 0 11 0.2 13:20

March ‘17 22 3 7 32 1.06 29 68 129 226 4.18 01:04

April ‘17 14 38 31 83 2.76 18 95 24 137 2.53 01:01

May ‘17 19 77 26 122 4.06 63 148 130 341 6.31 02:03

June ‘17 62 41 35 138 4.6 76 50 90 216 4 01:01

July ‘17 25 24 46 95 3.16 84 18 138 240 4.44 03:04

August ‘17 1 7 19 27 0.09 19 7 40 66 1.22 00:01

September ‘17 4 43 17 64 2.13 38 30 164 232 4.29 01:02

October ‘17 17 47 19 83 2.76 25 5 173 203 3.75 02:03

November ‘17 3 7 22 32 1.06 58 7 35 100 1.85 01:01

Source of Funding- Fund from Bill and Melinda 
Gates Foundation.

Conflict of Interest - Nil

Ethical Clearance: - Not required
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ABSTRACT

On the global front, Millenium Developmental Goals (MDGs) were recently replaced with Sustainable 
Developmental Goals (SDGs) keeping in view the importance of inclusive growth.  Thus, the SDGs have 
been designed so that people belonging to all economic strata can get benefitted by them. Differences in 
economic status can have severe consequences, including increased levels of drug addiction and related 
crimes. It creates a huge burden on the healthcare system on local level and on the society at large. This 
problem is very prominent in many sub-African countries, including Nigeria. This study made an attempt 
towards identifying and analyzing various factors that may be contributing towards economic disparities, 
its burdens on the society (with reference to substance use disorder, in particular) and the various inclusive 
growth measures that can contribute towards addressing this problem. All concerned stakeholders including 
government, semi-private, private organizations, NGOs and global organizations need to work together to 
handle the deteriorating conditions so that the situation can be brought under control before it gets too late.
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INTRODUCTION

The Millenium Development Goals (MDGs) were 
generated as part of the UN Millenium Declaration in 
September 20001. However, the targets could not be 
achieved within the deadline of September 2015. The 
UN General Assembly, in September 2015, replaced the 
MDGs with Sustainable Development Goals (SDGs) 
with deadline of 20302.  An Inter-Agency and Expert 
Group on Sustainable Development Goal Indicators 
(IAEG-SDGs) has also been formed for monitoring the 
progress towards achieving these goals3. 

Like many other nations, Nigeria also failed to 
achieve the MDGs. The major reasons for this failure 
include improper resource management, pitfalls at the 
levels of bureaucracy, extreme poverty, strong presence 

of insurgent groups such as Boko Haram, unavailability 
of properly trained healthcare workers etc4. An UN 
report has indicated that in 2011, around sixty percent of 
the poorest human population lived in only five countries 
(China, India, Nigeria, South Africa and Uganda)5.

MATERIALS AND METHOD

Getting addicted to alcohol and other substances is 
growing into a major concern for the society. Mainly 
the target group is either women, adolescents or young 
adults. Once addicted, they become highly vulnerable 
and often move towards anti-social activities. They 
also become cause of huge healthcare expenitures (both 
aimed towards treatment and rehabiliation). This study 
aimed towards understanding the current situation in 
this context with reference to Nigeria, in particular. For 
this purpose, various publications, articles and reports 
available and related to it were searched for, reviewed 
and analyzed. Rising levels of poverty, inequality in 
availability and distribution of basic facilities (such as 
food, housing, sanitation, primary healthcare facilties 
and education), unemployment and presence of insurgent 
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groups are pushing a significant proportion of the 
Nigerian population towards substance abuse disorder.  

FINDINGS

Overview of Substance use disorder

Drugs abuse could be seen as making bad use 
of drugs, wrong usage of drugs alone, but it includes 
buying and using of drugs for treating self without 
doctor’s prescription 6.Law enforcement official said 
drugs abuse is the use of illicit drugs7. And medical 
authorities see drug abuse as the failure of the people or 
patient to comply with directions for using prescribed 
medicines, engaging in dangerous self medication.
Substance use disorder has been a topic of interest to 
many professionals in the area of health, particularly 
mental health. An area with enormous implication for 
public health, it has generated a substantial amount of 
interest in the field of research8.

Epidemiological survey all over the world has 
indicated that substance use disorder is common and 
is one of the most disturbing health related problems 
among the youth9-14. The situation is not different 
in Nigeria, and several studies have reported their 
widespread presence15-18. Substance use disorder is 
primary reason why many youths are incarcerated as 
well as a source of crime and health problems in our 
society today. It has become unprecedental in Nigeria 
that the number of youth incarcerated in various prisons 
across the country has increased dramatically over the 
last few decades: Majority of these youths have been 
arrested for substance offences, either drugs, alcohol or 
tobacco addiction.

Substance use disorder remains a public health 
problem in many countries, Nigeria included, and are 
associated with many social and economic factors19,20. 
The disorder mostly starts among school children during 
adolescence stage, as a result of the several factors 
including peer group influence, curiosity, bad friends, 
environment, social pressure, the school and “I don’t 
care attitude from teachers”, self medication21-23.

Using these substances for prolonged periods 
can have severe consequences, both at the level of the 
individual as well as the society. Some of the most 
prominent damages include increased rates of diseases 
such as cancer and sexually transmitted diseases, 
higher numbers of homicides and suicides, personality 

disorders, higher incidences of depression, increased 
frequency of unplanned sexual activities, increase in the 
number of school dropouts, higher rates of crime, higher 
rates if unemployment, leading to poverty 24-26.

 World scenario on Substance use disorder

Survey in the United Kingdom indicated that 5-20% 
of secondary school students use substance with 2-5% , 
using them weekly and with a peak prevalence at 14-16 
years of age 27,28. A baseline survey on drug use and abuse 
commissioned by the National Agency for Campaign 
against drug abuse in the year 2001 and 2006 revealed 
that more than a fifth of secondary school, students in 
Kenya have taken alcohol and the figure rise to more 
than three-fourth for university students (Republic 
of Kenya, 2004). It has been observed that in Kenya, 
more than 22.7% of secondary school students have 
taken alcohol 68% among university 11. A large number 
of students across all age groups have been exposed to 
alcohol, tobacco, Mirae (khaf), bhang and marijuana, 
and even substance such as heroine and cocaine 29,30.

 Most of these young people begin with alcohol, 
cigarette, Indian hemp, abasic gum solutions and cough 
syrups, and later progress to more dangerous ones such 
as heroine, cocaine 29,30. The menace of drug abuse in 
socio-economic, political, health education section 
brings a setback in our day to day life. The probable 
adverse effects of these psychoactive substances have 
caused international concern over many years and 
international legislations have been enacted at various 
times to control their circulation and use. These include 
formation of United Nations International Drug Control 
Programme (UNDCP) and surveys conducted by this 
organization 31. 

Situation of Substance use disorder in Nigeria 

International drug trafficking is becoming a growing 
concern for Nigeria. Reports have shown that at least 
five states of Nigeria (Kano, Borno, Kaduna, Rivers and 
Plateau) are heavily involved in this process and show a 
coorelative increase in levels of violence and unrest 32. 
It has also been found that dependence on drugs is also 
being exploited to gain political mileage 33. In addition 
to well known narcotic drugs (mainly marijuana and 
cannabis), prescription drugs (such as codiene syrup, 
tramadol and Rohypnol) are also being for drug abuse. 
Studies have shown that even these prescription 
drugs, when consumed in excess quantities can lead 
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to impairment of judgemental abilities and withdrawl 
symptoms similar to hard drugs 34. 

Just like many other countries, the healthcare, 
rehabilitation and accesory support systems that are 
available for catering to the needs of these growing 
numbers of patients suffering from substance use 
disorder in Nigeria are inadequate 35.  

Moreover, although Nigeria has bodies such as 
National Directorate of Employment (NDE), National 
Economic and Empowerment Development Scheme 
(NEEDS) and National Poverty Eradication Programme 
(NAPEP) which have been established with the aim of 
reducing/alleviating poverty and unemployment among 
youths, both of them remain serious threats till date 36.  
This has led to increase in frustration and hopelessness 
among the youth thereby pushing them towards 
temporary solitude in drug addiction. 

Measures that can be implemented to improve 
the existing scenario

Since the problem of substance use disorer has 
multiple contributing factors ranging from non-
availability of basic requirements for survival with 
dignity to corruption and high crime rates, preventive 
measures are required to take care of each of these 
lacunae. 

The existing healthcare system needs a complete 
overhaul. It has been found that there is shortage of drug 
rehabilitation trvatment centres worldwide, and Nigeria 
is no exception 35. Formation of special ‘’community-
care centres’’ with participation of members from the 
community can serve to fill this gap as these patients can 
be holistically treated by joint efforts of these community 
members and healthcare workers. The government 
should encourage such “treatment-focussed policies” as 
they have shown promising results in other countries 37. 

Since Nigeria is the most populated country in 
the African sub-continent 38, special priority must be 
given towards an effective policy of inclusive growth. 
This will ensure that the basic amenities reach the most 
economically deprived citizens. This, in turn, will help 
in overall upliftment of their lifes, in terms of food 
security, education, access to healthcare facilities and 
employment 39. Moreover, they will become more aware 
of the pitfalls of getting into drug addiction. Awareness, 
thus generated, will also empower them to stand up to 

drug traffickers and corrupt administrators.

National policies must also be developed so that 
corruption can be handled across all levels. In fact, the 
National Drugs Law Enforcement Agency (NDLEA) 
was established in 1985 with the aim of curbing 
drug trafficking and making provisions for punitive 
measures against all those who would get involved in 
this process 40. The National Agency for Food and Drug 
Administration and Control (NAFDAC) should also be 
provided with adequate power and logistic support so 
that it can monitor production of banned habituating 
products. Anybody found guilty of promoting or helping 
in the process of drug addiction or drug trafficking 
should be subjected to very harsh punishments.  

CONCLUSION AND FUTURE DIRECTIONS 

This study aims to give an overview of the factors 
that are leading to the increasingly disturbing trend of 
getting addicted to unwanted substances and prohibited 
drugs. The most severely affected group is very young 
in age. The factors which are primarily responsible for 
this inclination range from poor economic status of the 
family to distorted environment in which the child is 
forced to stay. Differential distribution of healthcare and 
educational facilities accross various sub-sections of the 
population and its subsequent effects on the society are 
equally responsible for their increased incidences among 
children, adolescents and young adults. This study also 
aimed towards analysing how alterations in the economic 
status might affect this distribution pattern, especially 
among Nigerian populations. Inclusive growth models 
that pay due attention towards addressing this issue 
are urgently required for being able to remove these 
economic differences and the downstream effects.
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ABSTRACT

Perinatal asphyxia refers to an impairment of the normal oxygenation during parturition and the ensuing 
adverse effects on the fetus/neonate. It is one of the major causes of early neonatal mortality in India. Among 
the institutional births, incidence is 5% and accounts for 24.3% of neonatal deaths.  It is an insult to fetus 
or newborn due to lack of oxygen (hypoxia) or lack of perfusion (ischemia) to various organs of sufficient 
magnitude and duration. The aim of the study was to observe the urinary uric acid to creatnine ratio in 
patients with perinatal birth asphyxia in a hospital setting. It was concluded that UUA/Cr concentration 
increase considerably after birth asphyxia, and the increase is associated with severity of HIE with a poorer 
outcome. Hence, UUA/Cr might have an important role in diagnosing and predicting the outcome of 
perinatal asphyxia.
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INTRODUCTION

Perinatal asphyxia refers to an impairment of 
the normal oxygenation during parturition and the 
ensuing adverse effects on the fetus/neonate. It is one 
of the major causes of early neonatal mortality in India. 
Among the institutional births, incidence is 5% and 
accounts for 24.3% of neonatal deaths.1 It is an insult to 
fetus or newborn due to lack of oxygen (hypoxia) or lack 
of perfusion (ischemia) to various organs of sufficient 
magnitude and duration.

Over 9 million children die each year during the 
perinatal and neonatal periods, and nearly all of these 
deaths occur in developing countries.2 Birth asphyxia 
remains a major cause of global mortality, contributing 
to almost one quarter of the world’s 3 million neonatal 
deaths and almost half of 2.6 million third-trimester 
stillbirths.3 Every year approximately 4 million babies 
are born asphyxiated; this results in 1 million deaths and 
an equal number of serious neurological consequences 

ranging from cerebral palsy and mental retardation to 
epilepsy.4

In term infants, 90% of insults occur in the 
antepartum or intrapartum periods as a result of 
placental insufficiency. The remainder is postpartum 
usually secondary to pulmonary, CVS or neurologic 
abnormalities. The proportion of postpartum events 
is higher in premature neonates, especially in ELBW 
infants.5 According to a study conducted at Thailand, 
inappropriate antenatal care, vacuum extraction, male 
sex, prolapsed cord and 1 and 5-minute low Apgar scores, 
were significant risk factors for hypoxic ischaemic 
encephalopathy (HIE).6

Outcome of birth asphyxia depends on apgar score 
at 5 minutes, heart rate at 90 seconds, time to first breath, 
duration of resuscitation arterial blood gases and acid –
base status at 10, and 30 minutes of age.7 Although apgar 
score does not exactly predict the neurodevelopmental 
outcome it is still the most feasible and practical to 
perform. The early outcome is either death/or presence 
of hypoxic ischaemic encephalopathy (HIE) stage I, II or 
III, according to Sarnat and Sarnat staging. Most of the 
HIE cases presented with depressed neonatal reflexes, 
seizures, lethargy, and papillary abnormalities. The 
common acid base disturbance was metabolic acidosis, 
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observed mainly in babies with HIE stage III.8,

This study is to evaluate the utility of urinary uric 
acid to creatinine ratio (UA/Cr ratio) as marker for early, 
easy and cost effective detection of perinatal asphyxia 
and also find out co-relate with birth asphyxia and its 
severity with ratio of uric acid & Creatinine.

AIMS AND OBJECTIVES

To observe the urinary uric acid to creatnine ratio 
in patients with perinatal birth asphyxia in a hospital 
setting.

MATERIAL & METHOD

This prospective case-control study was carried 
out in the Department of Pediatrics at Muzaffarnagar 
Medical College, Muzaffarnagar College name . All 
the term babies (39-41 weeks) born in the hospital or 
delivered outside, were admitted in NICU of the hospital 
with Birth Asphyxia were included. Babies with other 
major illness or any congenital abnormality were 
excluded. 

RESULTS

The cases comprised of 33 (66.0%) male & 17 
(34.0%) females, controls consisted of 29 (58.0%) male 
& 21 (42.0%) female. While 16 (32.0%)cases & 12 
(24.0%) controls were ≤ 2.5kg at birth, 34 (68.0%) cases 
& 38 (76.0%) controls were >2.5kg at birth as observed 
and recorded in the table. Further, whereas mean of 
birth weight of cases was 2.73±0.62 kg the same was 
2.83±0.55kg for control group. While 14 (28.0%) Inborn 
among cases &35 (70.0%) Inborn among controls were 
afflicted with perinatal asphyxia, 36 (72.0%) Out born 
from among cases and15 (30.0%) from controls were 
found afflicted with the disease.

Table no 1: Distribution of perinatal asphyxia 
among inborn and out born neonates

Neonates

Case (n=50) Control (n=50)

Frequency Percentage Freq-
uency

Percen-
tage

Inborn 14 28.0 35 70.0

Out Born 36 72.0 15 30.0

A great variety of perinatal risk factors for birth 
asphyxia were enumerated in the table 2. Out of eight 

number of risk factors for birth asphyxia mentioned in 
the table, major being Meconium Stained Amniotic Fluid 
(MSAF) 19 (38.0%), Assisted breech 14  (28.0%) and 
LOC(loop of cord around the neck)6 (12.0%). All other 
causes or Risk factors are commonly not encountered. 

Table no 2: Distribution of perinatal risk factors 
for birth asphyxia

Risk factors
Case (n=50)
Frequency Percentage

MSAF 19 38.0

Prolonged second stage 3 8.0

LOC(loop of cord around the 
neck) 6 12.0

Assisted breech 14 28.0
APH 3 6.0
Cord prolapsed 1 2.0

Difficult extraction by ISCS 2 4.0

Obstructed Labour 2 4.0

In medicine Sarnat staging, or the 
Sarnat Grading Scale is a classification scale for 
hypoxic-ischaemic encephalopathy (HIE), of the 
newborn, a syndrome caused by a lack of adequate 
oxygenation around the time of birth which manifests as 
altered consciousness, altered muscle tone, and seizures( 
table 3). Based on above while 10 (20.0%) cases were 
categorized under Stage-1, 31 (62.0%) under Stage-2 
and 9 (18.0%) were placed under Stage-3. Of Sarnat 
Grading Scale

Table no 3: HIE staging distribution 

HIE Staging Frequency (n=50) (%)

Stage-1 10 (20.0)

Stage-2 31 (62.0)

Stage-3 9 (18.0)

Comparison between various parameters of cases 
and control group was made and results were tabulated. 
On perusal of the results we find that there was great 
difference in the mean values of Urinary uric acid 
(mg/dl), as well as the values of Urinary uric acid and 
creatinine ratio between the cases and controls (table 
4). Variations in respect of both these values was 
statistically highly significant P<0.001. As for difference 
in the mean Urinary creatinine (mg/dl) values between 
the two groups the same was not significant P=0.536.
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Table no 4: Comparison between various 
parameters of case and control group

Parameters Case (n=50) Control 
(n=50) p-value

Urinary uric acid 
(mg/dl) 35.97±2.23 19.17±2.74 <0.001

Urinary creatinine 
(mg/dl) 12.13±3.14 11.74±3.14 0.536

Urinary uric acid and 
creatinine ratio 3.18±0.85 1.76±0.54 <0.001

Table 5,shows Co-relation with birth asphyxia and 
its severity with the ratio of uric acid & Creatinine 
was established and recorded in the table. On scrutiny 
we find that maximum no. of 31 neonates were under 
stage2 where Urinary uric acid and creatinine ratio 
was also maximum being 3.24±0.82.Under stage 1 & 
stage 2, where Urinary uric acid and creatinine ratio 
was3.04±1.02 &3.12±0.83 respectively, the no. of 
asphyxiated neonates were also 10 & 9 only. As such 
we may conclude that higher values of Urinary uric acid 
and creatinine ratio  were attributable to the   severity  of 
perinatal asphyxia.

Table 5: Co-relate with birth asphyxia and its severity with ratio of uric acid & Creatinine

Parameters Frequency (n=50) Urinary uric acid (mg/dl) Urinary creatinine (mg/dl) Urinary uric acid and 
creatinine ratio

Stage 1 10 35.66±1.64 12.76±3.45 3.04±1.02

Stage 2 31 35.96± 2.36 11.85±3.11 3.24±0.82

Stage 3 9 36.28±2.47 12.34±3.12 3.12±0.83

p-value - 0.833 0.721 0.806

DISCUSSION

Perinatal hypoxia is one of the leading causes 
of perinatal mortality in developing countries. Birth 
asphyxia is an important cause of static developmental 
and neurological handicap both in term and preterm 
infants (in 3 to 13% of infants with cerebral palsy (CP) 
have evidence of intrapartum asphyxia).9 In addition 
to pulmonary, renal, and cardiac dysfunction, HIE 
develops in one third of asphyxiated newborns.10 Mild 
encephalopathy carries a good prognosis, although in 
moderate and severe encephalopathy the risk of death 
or neurologic sequelae increases greatly.11 Though 
there are more and more studies and understanding 
of the mechanisms leading to birth asphyxia, early 
determination of tissue damages due to birth asphyxia 
are still lacking. Brief hypoxia impairs cerebral 
oxidative metabolism leading to an anaerobic glycolysis 
to generate ATP. During anerobic conditions one 
molecule of glucose yields only 2 molecules of ATP 
as opposed to producing 38 molecules of ATP during 
aerobic conditions. During prolonged hypoxia, cardiac 
output falls, cerebral blood flow (CBF) is compromised 
and a combined hypoxic-ischemic insult produces 
further failure of oxidative phosphorylation and ATP 

production, sufficient to cause cellular damage. Lack 
of ATP and increase excitotoxic cellular damage leads 
to an accumulation of adenosine diphosphate (ADP) 
and adenosine monophosphate (AMP), which is then 
catabolized to adenosine, inosine and hypoxanthine. If 
there is uninterrupted tissue hypoxia and there is also 
reperfusion injury, hypoxanthine is oxidized to xanthine 
and uric acid in presence of xanthine oxidase leading to 
an increase in uric acid production, which come out in 
blood from tissues and excreted in urine.

Present study found that perinatal asphyxia is one 
of the commonest causes of admission and morbidity. 
In our study, males (58%) were affected more than 
females (42%) which is similar to a study done by Siva 
Saranappa SB et al12 where males were 70% and 67% 
respectively. It is also comparable  with  most  other  
studies  where  male dominance was recorded, 55.88% 
in study by Dongol et  al13 55.5%  in  study  by  Kumar  
et  al14, 61%  by  Shrestha  et  al15.

In this study, majority (100%) was appropriate 
for gestation age. Post maturity has been noted to be 
an important risk factor of birth asphyxia by earlier 
workers like Azam Multan which was not seen in this 
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study.16 Among the maternal risk factors associated with 
perinatal asphyxia, MSAF was the major contributing 
factor, accounting for 38% of the cases. This study is 
comparable with the study done by Lalsclottir et al17 in 
Iceland where 50% of the women of asphyxiated babies 
had meconium stain amniotic fluid. Bahubali Gane et al 
reported meconium stained amniotic fluid independently 
associated with perinatal asphyxia.18

The present study revealed significant increase in 
UA/Cr ratio in early spot urine samples from asphyxiated 
full term newborns and also proved positive correlation 
between the urinary UA/Cr ratio. In a study by Pallab 
Basu et al19 it was found that urinary UA/Cr ratio was 
significantly higher in cases than controls (3.1± 1.3 vs 
0.96 ± 0.54; p < 0.001) which is similar to our study. 
Another study by Bader et al20 also showed UA/Cr was 
higher in the asphyxiated group when compared to 
controls (2,06 + 1.12, vs.0.64 + 0.48; P < 0.001) which is 
similar to our study The results of the present study were 
in concordance with those of Reem Mahmoud and Dina 
El Abd21 who reported Urinary UA/Cr ratios were higher 
in asphyxiated infants (2.9 ±0.73) when compared with 
the controls (0.72±0.35, P<0001). 

Purine degradation products such as hypoxanthine, 
xanthine and uric acid are useful clinical indicator 
of tissue hypoxia.22 Detection of hypoxanthine and 
xanthine requires sophisticated techniques (like, High 
Performance Liquid Chromatography or HPLC)23 
and instruments which are impractical in maximum 
neonatal setup. But for urinary uric acid and creatinine 
estimations, only very simple instruments like 
photoelectric colorimeter or semi-auto-analyzer, simple 
reagents and simple techniques are required and can be 
acquired at low costs. 

In the present study, majority 62% had Stage 2 
followed by 20% stage 1 and 18% stage 3. It was seen 
that HIE stage I was the most common followed by HIE 
stage II and finally HIE stage III which is similar to 
present study. All Babies with HIE stage I had recovered 
and had a good prognosis while those with Stage III 
had all expired. Choudhary L et al in their study mostly 
babies were of stage 2 category and his study proved 
positive correlation between the urinary UA/Cr ratio and 
the severity (grading) of HIE (P<0.001). UUA/Cr ratios 
were significantly higher in infants with severe HIE (3.61 
± 0.61) when compared with infants with moderate HIE 
(2.95 ± 0.98: P<0.01) and those with mild HIE (2.64 ± 

0.25: P<0.001). The values of the UA/Cr ratios in the 
mild and moderate HIE groups were also statistically 
significant (P<0.01). These patterns were also followed 
in present study but statistically non-significant. This 
may be possible due to small sample size.

Kumar et al. conducted a study on 110 neonates 
comprising 55 cases and 55 controls born in Rajendra 
Institute of Medical Sciences. Spot urine sample 
collected within first day of life. A cut-off urinary uric 
acid to creatinine (UA/UCR) ratio value of >1.14 was 
taken as the cut-off level. The urinary UA/UCR ratios 
were found to be higher in asphyxiated infants (2.58 ± 
1.09) when compared with those in the controls (0.86 ± 
0.17 which also is in favour of our study. 

Thus the UUA/Cr allows rapid recognition of 
asphyxia and assessment of its severity and the potential 
for short term morbidly of death.

CONCLUSION

Currently diagnosis of perinatal insults relies 
on adequate documentation of general medicine and 
obstetrics factors and on radiological and laboratory 
assessments. But early identification of infants at highest 
risk for developing seizures to hypoxic ischemia is 
critical, so that therapeutic strategies can be facilitated. 
Many specific biomarkers are being investigated now 
a day to assess damage after perinatal asphyxia in 
neonates of which UUA/Cr is non-invasive, sensitive, 
early and cost effective. The most common perinatal 
danger component was MSAF (38%).

So we conclude that UUA/Cr concentration 
increase considerably after birth asphyxia, and the 
increase is associated with severity of HIE with a poorer 
outcome. Hence, UUA/Cr might have an important role 
in diagnosing and predicting the outcome of perinatal 
asphyxia. There exists still a need to study these 
parameters in the context of therapeutic hypothermia and 
how the parameters change over the period of treatment.
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ABSTRACT

Background: HIV/AIDS has asserted its pandemic status by claiming more than 35 million lives so far. The 
disproportionate burden of HIV/AIDS across the globe in terms of mortality, incidence and prevalence rates 
intrigued researchers to examine and evaluate the degree and direction of a two-way association between 
the global HIV/AIDS epidemic and national development across different levels of HDI to formulate the 
policies. The present analysis is to concentrate directional influence of HDI on these rates.

Data and Method: Age-standardized HIV/AIDS mortality, prevalence, and incidence rates of 179 countries 
were extracted from Global Burden of Disease Study 2015. The human development index along with its 
4 components were obtained from Human Development Report 2016. The association between each of 
the rates and HDI was judged by Spearman correlation, Linear and Quantile regression analysis, and the 
Kruskal-Wallis test.

Results: HIV/AIDS mortality, prevalence, and incidence rates were found to be inversely correlated with 
national HDI (r =-0.707, -0.677, -0.557 respectively; P < .001), as well as the 4 indicators of HDI. Countries 
in Low HDI group were found to experience higher burden of HIV/AIDS in terms of these rates than that of 
Medium, High, and Very high HDI countries.

Conclusions: Lower development status characterized by low HDI values was found to increase the burden 
of HIV/AIDS around the world. Higher levels of deprivation in terms of Health, Education, and Economy 
were not only found to affect the overall well-being but might just raise the severity of HIV/AIDS across 
the regions. Hence for HIV/AIDS control or eradication, development could be the key aspect; hence 
recommended that special attention should be paid to develop an enabling environment in the countries of 
lower HDI groups.

Keywords: HIV/AIDS, Mortality, Incidence, Prevalence, HDI, Quantile regression

INTRODUCTION

Since the first reported case in the second half of 
twentieth century, Human Immunodeficiency Virus 
(HIV) leading to Acquired Immunodeficiency Syndrome 
(AIDS) had diversified prevalence, incidence and 
mortality rates across different regions had intensified 
attention of WHO and a huge number of medical and 
social scientists. In few decades since first outbreak, 

it shaped to pandemic status by claiming more than 
35 million lives so far. As per WHO recent published 
factsheets,  nearly 1 million people died from HIV 
related causes during past 1 year and currently the 
number of people living with HIV has hit approximately 
to an alarming level (36.7 million) whereas another 1.8 
million people reported to be newly infected in 2016 
globally.1 Out of an estimated 6000 new infections that 
occur globally each day, two out of three are in sub-
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Saharan Africa with young women continuing to bear 
a disproportionate burden.2 Though between 2000 and 
2016, the new cases of HIV infection fell by 39%, the 
incidence rate is still high among key populations and 
their partners.

In order to capture the variability in the spread of 
HIV/AIDS and to reassess the extent of the lethal threat 
it poses to the entire civilization and its development; 
prominent gaps were found to exist between developed, 
developing and least developed countries for incidence, 
prevalence and mortality in different age groups since 
the beginning of twenty-first century. Only, Sub-Saharan 
Africa countries accounted for almost two thirds of 
the global burden of new HIV infections. Through 
globalization of Antiretroviral Therapy (ART) and 
improved coverage of health facilities supported by 
National HIV programmes with better partners, it is 
expected that the wide gap in the incidence, prevalence 
and mortality related to HIV/AIDS between developed, 
developing and least developed countries should be 
narrowed. The reality, however, suggest that with 
the coexisting inequality and instability in different 
dimensions of lives across different regions as reflected 
by social, economic and health indicators, there would 
always be a considerable amount of differences in the 
levels and patterns of HIV/AIDS epidemic across 
nations.

Human Development Index which has been 
constructed to measure the average achievements in 
three major dimensions namely Health, Education and 
Standard of living is designed to capture the variability 
in people’s lives and overall well-being. Countries and 
regions with relatively poor performance with respect 
to HDI can be characterized by the poorer access to 
education and health facilities, lack of infrastructure, 
prevalent security risks, poverty and persistent endemic 
diseases as compared to those countries and regions 
which have made sustainable advancements to ensure 
human well-being. Persistent diseases and its high 
prevalence, incidence and mortality on the other hand 
impede development and hence reverse the social and 
economic gains that these countries are striving to 
attain.3 As we could see in the case of Sub-Saharan 
Africa, the high prevalence of HIV/AIDS in adult 
working age population was considered to be one of 
the leading arguments for that region being deprived 
of earning demographic dividend.4 In other words, it 
is a disease that particularly hits those who should be 

economically productive, and thus threatens not only 
health, but also the economic stability and potential of a 
country.5 So far, the studies associating HIV/AIDS and 
human development had been carried out to assess macro 
implications of the disease either in African continent or 
in some of the African countries with devastating history 
of HIV/AIDS on purely regional basis.6-8 One such study 
affirmed the need to look into the impact of HIV/AIDS 
on human development in Africa extending beyond 
health issues  and it asserted that HIV/AIDS should and 
must be seen as a global development concern, affecting 
education and knowledge acquisition, income and social 
status, productivity and economic growth, and other 
direct and indirect components of human development 
such as gender equality and human rights.3 

Through this paper we would like to shed some 
light on three different dimensional components of the 
current trajectory of HIV/AIDS in terms of incidence, 
prevalence and mortality rates across 179 countries and 
review the degree and direction to which HIV/AIDS 
epidemic is associated with human well-being that is 
measured by HDI and how the incidence, prevalence 
and mortality rates vary across these 179 countries as we 
classify them into 4 HDI groups.

OBJECTIVE

To present the overall variation of HIV/AIDS 
epidemic in terms of Incidence, Prevalence and Mortality 
rates for 179 countries and to provide quantitative 
evidence in support of the existing association between 
each of these rates with each component dimensions of 
HDI. Further, to propose dynamic models to predict the 
conditional mean and quantiles for Incidence, Prevalence 
and Mortality rates separately by taking HDI as predictor 
variable. And. finally, to depict the variability of the 
above rates across these 179 countries as well as across 
the 4 HDI groups (Very High, High, Medium and Low 
HDI groups).

DATA AND METHODOLOGY

Global HIV/AIDS epidemic

Mortality, prevalence and incidence rates of HIV/
AIDS for 179 countries were extracted from Global 
Burden of Disease Study 2015.9

HDI

HDI is a composite index that measures the 
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average achievements in three basic dimensions e.g. 
Life Expectancy Index (LEI), Education Index (EI) and 
Income Index (II) derived from Life Expectancy at Birth 
(LEB), Mean Years of Schooling (MYS), Expected 
Years of Schooling (EYS) and Gross National Income 
per capita (GNIpc) and was obtained from Human 
Development Report 201610 categorized as Very High 
(HDI ≥ 0.800), High (0.800 > HDI ≥ 0.700), Medium 
(0.700 > HDI ≥ 0.550), and Low (HDI < 0.550) HDI 
groups.

STATISTICAL ANALYSIS 

The median values and inter quartile ranges were 
calculated and Kolmogorov-Smirnov test for each 
variable under study were performed to check the 
normality11 and at the rejection of null hypotheses, 
Spearman correlation coefficients were calculated 
separately between each of these rates and HDI and its 4 
indicators in order to establish the association. Further, 
linear regression and proposed separate linear regression 
models performed to predict the conditional mean of 
each of the 3 dependent variables (HIV/AIDS mortality, 
prevalence, and incidence rates) considering HDI as the 

independent variable (HDI). In order to understand the 
average effect of HDI at different quantiles of each of the 
dependent variable’s conditional distribution, quantile 
regression analyses were performed.12

Kruskal-Wallis test followed by pairwise 
comparisons were carried to examine whether the 
differences in HIV/AIDS mortality, prevalence and 
incidence rates across the 4 HDI groups were statistically 
varying.13 Statistical analyses were performed using 
SPSS 20 (IBM-SPSS Inc, Armonk, NY) and STATA 
(Stata Corp, College Station, Texas). P values < .05 were 
considered significant.

RESULTS

HIV/AIDS epidemic and national HDI 

Each of the three rates e.g. mortality, prevalence, 
and incidence rates indicated (Kolmogorov-Smirnov 
test) non-normality of their distributions across the 
countries (P < .05). As indicated in table 1 of the listed 
countries 95% observed prevalence of HIV/AIDS were 
between 35.056 to 696.023 while annual incidence and 
mortality rates were between 3.114 to 49.835 and 0.596 
to 20.307 respectively. 

Table 1: Medians, Interquartile ranges and Kolmogorov-Smirnov test results of global HIV/AIDS 
epidemiological parameters per 100,000 individuals

The median, interquartile range corresponding to the HIV/AIDS mortality, incidence and prevalence rates 
across these 4 HDI groups presented in table 2 indicated that all the three rates were increasing significantly as one 
move from high HDI to low HDI. The median mortality, incidence and prevalence rates were 0.375, 2.514 and 44.87 
among countries of very high HDI while these were 52.126,91.551 and 1232.03 among low HDI countries. 

Table 2: HIV/AIDS mortality, incidence and prevalence rate across the categories of Human Development 
Index

The pairwise comparisons between HDI categories revealed that HIV/AIDS related mortality and incidence 
rates differed significantly between each except between High and Medium HDI groups whereas prevalence do 
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differ significantly between each of the categories of HDI except between Very High and High HDI as well as High 
and Medium groups.

Table 3: Spearman correlation coefficients between Human Development Index (HDI), its 4 indicators, 
and HIV/AIDS epidemiologic parameters

The negative and highly significant value of correlation coefficients revealed that each of the 3 rates were 
inversely correlated with HDI as well as with each of its indicators.

Among the 4 indicators of HDI the association of each of the rates was highest with LE (r = -0.753 with 
mortality, -0.727 with incidence, and -0.613 with prevalence) and lowest with GNI (r = -0.622 with mortality, -0.593 
with incidence, and -0.480 with prevalence). table 3, fig 1

Table 4: Comparison of linear and quantile regression results using HIV/AIDS mortality, incidence and 
prevalence rate as dependent variables

From table 4, The results of Linear and Quantile regression analyses indicated that all the OLS coefficients 
were significant whereas the coefficients at .10 quantile corresponding to the conditional distribution of mortality 
and prevalence and at .90 quantile corresponding to the conditional distribution of incidence and prevalence were 
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found to be insignificant. It was also seen that at .25, 
.5 and .75 quantiles, HDI had significant inverse effect 
on HIV/AIDS mortality (b=-19.649, -58.804, -167.786; 
P<.001), incidence (b=-40.797, -134.410, -257.179; 
P<.001 and P<.01)) and prevalence (b=-424.805, 
-1736.044, -3618.695; P<.001 and P<.01) whereas at 
.10 and .90 quantile, HDI had no significant effect on 
the conditional distribution of prevalence (b=-37.813, 
-13231.43; P<.05).

DISCUSSION

Current epidemiology of global HIV/AIDS in 
terms of mortality, prevalence, and incidence rates, it 
was transparent that significant disparity existed in the 
burden of HIV/AIDS across different levels of Human 
Development table-2. HIV/AIDS related mortality, 
prevalence, and incidence rates were found to be inversely 
correlated with national HDI and its 4 indicators (i.e. life 
expectancy at birth, mean years of schooling, expected 
years of schooling, and GNI per capita). The situation 
worsened in case of those countries which belong to the 
lower HDI group according to the existing classification; 
that comprises countries mostly of Sub-Saharan Africa 
and thus the disproportionate burden of HIV/AIDS in 
terms of mortality, incidence and prevalence became 
more severe with the lower level of overall well-being 
as characterized by lower levels of HDI values.

HIV/AIDS related burden and different dimensions 
of HDI are expecting to exert a 2-way force; on one 
hand, the burden of HIV/AIDS directly affects important 
health and demographic indicators such as mortality 
rates and life expectancy resulting to bring down the 
National HDI, whereas poverty, illiteracy and poor health 
facilities and infrastructure further aggravate the HIV/
AIDS related mortality, incidence and prevalence rates. 
It was estimated that in the 7 most affected countries in 
Africa, life expectancy declined by 12.1 years by 1995-
2000 and expected to decline further by 29.4 years 
by 2010-2015.3 Analysis of global inequality of life 
expectancy showed that 6 years of the difference in life 
expectancy between Africa and North America, the two 
extreme continents in terms of health and wealth, is due 
to HIV/AIDS.14 

The OLS regression asserted that the National HDI 
had significant inverse effect on each of the rates i.e. with 
increase in the National HDI values, the corresponding 
national rates on HIV/AIDS mortality, incidence and 

prevalence would decrease.  The Quantile regression 
analyses revealed that HDI was significantly negatively 
associated with HIV/AIDS mortality, incidence and 
prevalence rates at different quantiles, though as we move 
from .10 quantile to .90 quantile, the average inverse 
effect of HDI at these quantile points corresponding to 
the conditional distribution of these 3 rates were found 
to grow stronger. 

The 2-way interaction between education and HIV/
AIDS has been extensively discussed.3,8,15 In the 
present study, it was found that years of schooling were 
reversely related to HIV/AIDS epidemic, hence needs 
to be enhanced especially in low- and medium-income 
countries being an essential component for human 
development. HIV/AIDS is one of the culprit reversing 
the trend toward the achievement of universal primary 
education in most African countries caused by death of 
AIDS parents resulting to economic status deterioration 
leading to increased number of children out of school 
(especially girls) that further impact on de-education of 
the future generation.3,15 Undoubtedly, education can 
make a significant contribution to the prevention of HIV 
transmission and is the most important vehicle to combat 
HIV/AIDS.16-17 

Many of the researchers have described AIDS as 
a disease of poverty and continue to make the vicious 
circle with the loss of young wealth-producing adults 
and the high cost of caring for those with AIDS. More 
than 60% of people living with HIV inhabit the world’s 
poorest region: sub- Saharan Africa.18 Even with the 
help of global organizations such as UNAIDS, a nation 
with low economic growth can hardly pay the cost of 
highly active antiretroviral therapy and prevention 
pro- grams.19 Hence, the cyclical relationship is clear: 
poverty makes people more vulnerable to AIDS and 
AIDS generates poverty. This was verified in this study 
by the negative correlation between GNI per capita and 
HIV/AIDS mortality, prevalence, and incidences rates. 

AIDS has been long considered as a disease at the 
core of a vicious circle, whereby the downstream effects 
of AIDS on socio- economic status and the upstream 
effects of socioeconomic status upon the risk of acquiring 
HIV.18 The upstream effects were verified in our study 
with negative regression coefficients of HDI on HIV/ 
AIDS mortality, prevalence, and incidence rates, which 
may due to the effects of poor education and poverty on 
HIV/AIDS. 
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CONCLUSION

Higher levels of deprivation in terms of Health, 
Education, Economy responsible for HDI are to affect 
the overall well-being by accelerating the spread of HIV/
AIDS. Hence in order to control the rates of transmission 
in less development regions, HIV/AIDS sustained 
effective method of prevention and control programs 
need to be intensified.
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ABSTRACT

Aim: To explore the perceptions, concerns, and experiences of interns and staff after their accident and 
emergency posting in a dental institution. 

Objective: To evaluate the knowledge and awareness of Medical emergencies among the interns and staff 
in a dental institution.

To comparatively evaluate the knowledge and awareness of Medical emergencies among the staff and interns 
of the institution.

Material and Method: A cross sectional questionnaire study was conducted in a DCI (Dental Council of 
India) recognized college. The data was collected using questionnaire method regarding the awareness and 
knowledge of medical emergencies among the interns and staff of a dental institution. 

Data Collection: Questionnaires were introduced to the participants regarding the awareness and knowledge 
of medical emergencies after obtaining the informed consent. 155 questionnaires were distributed to the 
respondents of a dental college were included for this study.

Statistical Analysis: Descriptive statistics were tabulated. Chi-square tests were applied for this study. 

Results: Only 53.2% among the staff respondents had attended a training program in BLS, whereas 86.6% 
of the interns had attended a training program in BLS. All the interns (100%) knew about the abbreviation 
of BLS. 96.8% of the staff aimed at the need of BLS training in the dental curriculum. 95.1% of the interns, 
and 88.7% of the staff were able to provide the right option on the signs of airway obstruction. 90.2% of the 
interns and 77.4% of the staff gave the right option of head tilt-chin lift maneuver to open the airway during 
obstruction. 

Conclusion: Awareness of BLS among the staff and interns was not upto the mark, and hence it is now 
essential to make it mandatory in the field of dentistry for both undergraduate and postgraduate curricula. 
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INTRODUCTION

Medical emergencies in dental practices are the 
most common encounters, and so specialized skills are 
required in the management of these situations. Dental 
curriculum should conduct workshops and training 
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programs in basic life support. In India, the internship 
in medical and dental subjects is the final arena before 
graduation, and the interns are considered to be the 
future. Managing medical and emergencies boosts 
up the confidence level among upcoming graduates.1 
In case of cardiac emergencies, administering basic 
life support [BLS] is the most important contribution 
of the dentist until definitive treatment is achieved. 
Rapid changes in the demographics of the population, 
with the increase in longevity rate have led the people 
having medical conditions which predispose to a 
medical emergency or taking medication may influence 
their dental management and persons aged above 65 
years.2 Dentist and their staff acquire proper training 
in the management of emergencies to a level based on 
their clinical responsibilities. Skills learned should be 
refreshed on annual and regular basis, and training can 
be undertaken at specialized centers.3 Basic Life Support 
(BLS) is a simple life-saving protocol following a cardiac 
arrest. It is an integral part of emergency resuscitative 
care that aims to retain sufficient ventilation and 
circulation until the cause of the arrest is detected and 
eliminated.4 The present study assessed the knowledge 
and attributes towards the BLS and ACLS and other 
medical emergencies among the interns, post graduate 
students and faculty in a dental institution.

MATERIAL AND METHOD

Study design: A cross sectional study

Target Population: Participants were selected 
from a DCI (Dental Council of India) recognized 
dental college. Questionnaires was distributed to the 
respondents.

Data Collection: The participants were introduced 
with the questionnaire regarding the awareness and 
knowledge of medical emergencies among the interns 
and staff of a dental institution. 

Sample Size: 155 questionnaires were distributed 
to the respondents of a dental college who were included 
for this study. 

Inclusion criteria:

Interns and Staff of a dental college who consented 
to take part in the study.

Exclusion criteria: 

Interns and staff of a dental college who did not 
consent to take part in the study.

Expected Study of Duration: Data collection was 
started after obtaining approval from the Institutional 
Ethics Committee center. Data collection was carried out 
till the sample size is reached.

Validity of the checklist: The checklist was 
validated before finalizing after obtaining approval 
from the IEC committee. Content validation of the 
questionnaire was carried out.

Study Location: The study was conducted among 
interns and staffs of a recognized dental college.

Data Collection: A cross-sectional study was 
conducted among interns and staffs of a dental colleges in 
Mangalore. Confidentiality pertaining to the information 
was obtained during the course of the study and was 
maintained at every stage of the study.

Data Management and Statistical Analysis: 
Descriptive statistics was tabulated. Chi square tests was 
applied.

Ethical considerations:

•   Ethical clearance to conduct the study was 
obtained from the Institutional Ethics Committee of the 
dental college.

•   Confidentiality pertaining to the information 
obtained during the course of the study was maintained 
at every stage of the study.

RESULTS 

Only 53.2% among the staff respondents had attended 
a training program in BLS, whereas 86.6% of the interns 
had attended a training program in BLS (Table I).  All 
the interns (100%) knew about the abbreviation of BLS, 
and 98.4% of the staff gave the correct abbreviation of 
BLS (Table II). 96.8% of the staff aimed at the need of 
BLS training in the dental curriculum (Table III). 95.1% 
of the interns, and 88.7% of the staff were able to provide 
the right option on the signs of airway obstruction (Table 
IV). 14.5% of the staff and 8.5% of the interns only were 
able to discuss the right sequence for BLS (Table V). 
Only 25% of the staff and interns were able to discuss 
the right answer on checking the pulse for not more than 
5 seconds (Table VI). 90.2% of the interns and 77.4% 
of the staff gave the right option of head tilt-chin lift 
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maneuver to open the airway during obstruction .78% 
of the interns and 51.6% of the staff were able to give 
the correct opinion for the most appropriate rate of CPR 
for an adult. 

TABLE I: Have you undergone training 
programme in BLS

TABLE II: What does BLS stand for

TABLE III: Do you think BLS training should be 
part of the compulsory dental curriculum?

TABLE IV: Signs of airway obstruction include 
which of the following

TABLE V: Which of the following sequences is 
correct for BLS

TABLE VI : Check for pulse for no more than
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DISCUSSION 

In the present study, we found that the staff and 
interns of the dental college did not have appropriate 
BLS knowledge. The findings of this study are in 
accordance with previous studies which showed similar 
results and found that knowledge and awareness of BLS 
need to be updated 5,6,7.

Most of the participants in our study, staff and interns 
feel the need for improvisation of BLS knowledge and 
thus should be included in the undergraduate dental 
curriculum. According to Pillow et al., 98.2% of students 
believed that BLS should be made mandatory in the 
medical student curriculum8.

In the results of the study done by Roshana et al., 
they found that almost 95% of the study participants 
opinioned the need of BLS training should be included 
in the undergraduate teaching programme 9.  A study 
done by Sharma et al. also support that all interns (100%) 
from medical and dental fields need the inclusion of BLS 
in their academic curriculum along with structured BLS 
training. This study is also in accordance with the study 
of Zaheer et al. which showed that 79% of participants 
gave the opinion that BLS should be a part of the 
undergraduate teaching programme 10,11.

In this study, one question (related to the 
abbreviation of BLS) was correctly answered by 98 % 
of the participants, These results are similar to those 
obtained by Roshana et al.9, who found that one question 
(related to the abbreviation of CPR) was correctly 
answered by 96.7% of the participants, whereas the rest 
of the questions were correctly answered by less than 
50% of the participants. 

In a study conducted by Sharma and his co-workers, 
found that medical and dental interns had inadequate 
knowledge on BLS. In this present study, however, 
dental interns had average knowledge about BLS. 

CONCLUSION 

Awareness of BLS among the staff and interns 
was not satisfactory, and hence it is now essential to 
make it mandatory in the field of dentistry for both 
undergraduate and postgraduate curriculum. According 
to this study, a need for the hands on workshop should 
be made mandatory. 
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ABSTRACT

Introduction: Alcoholic beverages have been used in human societies since the beginning of recorded 
history. There is a exponential relationship between the amount of alcohol consumed and criminal behavior, 
including drunken driving and legal arrests. The cost associated with alcohol amount to more than 1% of 
gross national product in high income and middle-income countries, with the costs of social harm constituting 
a major proportion in addition to heath cost. Methodology: A community based cross sectional study was 
carried out using pretested questionnaire method to find out social and economic impact of alcohol in 
study population. Study population included all alcoholics aged between 18 and above who visited UHTC 
for other ailments & were willing to participate during the period and data analyses done with SPSS ver. 
15.0. Result: Among 212 individuals, 37% alcoholics were involved in public commotion, rash driving, 
nearly 90% of them utilize their family income for alcohol consumption, 65% of them were in financial 
crisis and lost their job. On family income basis, the economic impact of excessive alcohol consumption is 
approximately 20-30 %.

Keywords: Alcohol, Impact, Social, Economic, Urban, Tamil Nadu.

INTRODUCTION

Alcoholic beverages have been used in human 
societies since the beginning of recorded history1. 
The patterns of alcohol intake around the world are 
constantly evolving and alcohol is ubiquitous today. 
Increase in the average volume of drinking are predicted 
for the most populous regions of the world in South-east 
Asia including India1. Cultural differences apparently 
influence the pattern of alcohol consumption4. In addition, 
alcohol is linked to categories of disease whose relative 
impact on the global burden is predicted to increase. 
The crucial need from a public health perspective, is for 
regular means of coordination whereby prevention of 
alcohol related problems is taken fully into account in 
policy decisions about alcohol control and regulation in 
market for alcoholic beverages.

Alcohol and tobacco are important products of global 
addictive demand and have experienced a rapid increase 
in per-capita consumption. The fastest growth has 
been in developing countries in the Asian subcontinent 
where the per capita pure alcohol consumption has been 

increased by over 50 % between 1980 and 20001. Alcohol 
is casually related to more than 60 medical conditions. 
Overall, 3.5 % of global burden of disease is attributable 
to alcohol which accounts for as much death. Although 
the recorded alcohol per captia consumption has fallen 
since 1980 in most developed countries, it has risen 
steadily in developing countries so in India1. The per 
captia consumption of alcohol by adults more than 15 
years in India is increased by 106.7% between 1970-72 
and 1994-961. 

The pattern of drinking alcohol in India has changed 
from occasional and ritualistic use to social use. Today, 
the common purpose of drinking alcohol is to get 
drunk. Financial constraints among patients suffering 
from excessive alcohol use may hamper the ability 
to obtain the routine healthcare and further delay the 
diagnosis of alcoholic liver disease2. Because of this, 
alcohol related problems are usually not detected until 
hepatic decompensation occurs. There is a exponential 
relationship between the amount of alcohol consumed 
and criminal behavior, including drunken driving and 
legal arrests1. 
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Alcoholic beverages normally serve both the 
interest of public health and welfare, and simultaneously 
gain extra revenue for the government. Household 
expenditure studies in 1960s found families spending 
3% - 45% of their income on alcohol3. Excessive alcohol 
consumption causes premature deaths (average of 79,000 
deaths annually); increased disease and injury; property 
damage from fire and motor vehicle crashes; alcohol-
related crime; and lost productivity4. The net effect 
of alcohol on health is detrimental, with estimated of 
3.8% of all global deaths and 4.6% of global disability-
adjusted life-years attributable to alcohol5. Disease 
burden is closely related to average volume of alcohol 
consumption, and, for every unit of exposure, is strongest 
in poor people and in those who are marginalized from 
the society. The cost associated with alcohol amount to 
more than 1% of gross national product in high income 
and middle-income countries, with the costs of social 
harm constituting a major proportion in addition to heath 
cost5.

METHODOLOGY

A community based cross sectional study was 
carried out from March to August 2016 at Urban Health 
Centre Samayapuram, which is located in the Urban field 
practice area of CMCHRC, Trichy district in Tamil Nadu. 
The study was conducted after obtaining clearance from 
Institutional review board. Study population included 
all alcoholics aged between 18 and above who visited 
UHTC for other ailments & were willing to participate 
during the period. Interviews were anonymous and 
data remained confidential throughout the study. Each 
participant was informed about the purpose of the 
study and informed consent was obtained from each 
respondent. Data was collected using pre tested and 
semi structured questionnaire including, Alcohol Use 
DisorderIdentification Test (AUDIT)6. The questionnaire 
was developed based on the information gathered from 
literature. The questionnaire was first prepared in English 
and explained to the study population in Tamil. Data was 
collected by personal interview method. The data from 
the questionnaires were entered and analysed in SPSS 
15.0 Trial version.

RESULTS

Table 1: Sociodemographic profile of study 
population

Variables Categories No. of 
Subjects

Percen-
tage
(%)

Age in yrs. < 20 22 10.4

21- 40 156 73.5

41- 60 23 10.8

>60 7 3.3

Total 212 100

Gender Male 201 94.8

Female 11 5.2

Total 212 100

SES 
(Modified 
BG Prasad 
Classification)

Upper 14 6.6

Upper Middle Class 17 8.2

Middle Class 25 11.7

Lower Middle Class 54 25.4

Lower Class 102 48.1

Total 212 100

Education Illiterate 98 46.2

Completed School 67 31.6

Graduate/ Diploma 30 14.1

Masters 17 8

Total 212 100

Majority of the study population were in the age 
group of 21 to 40 (73.5%) years and were males (94.8%). 
Nearly three quarters of the study population belonged 
to lower class (48.1%) and lower middle class (25.4%). 
About half of the study population were illiterates 
(46.2%) Table 1.
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Table 2: Alcohol consumption pattern of study 
population

Variables Categories No. of 
Subjects

Percen-
tage
(%)

Type of Alcohol 
Beverage

Beer 34 16.0

Brandy 103 48.5

Rum 56 26.4

Whiskey 17 8.0

Others 2 0.9

Total 212 100

Frequency 
of Alcohol 
Consumption

Occasionally 5 2.3

Monthly 57 26.8

Weekends 112 52.8

Daily 38 17.9

Total 212 100

Quantity of Alcohol 
consumed

<2 drinks (< 60 
ml) 55 25.9

3-4 drinks (90 - 
120 ml) 108 50.9

5-9 drinks (150 
- 270 ml) 43 20.2

>10 drinks 
(>300 ml) 6 2.8

Total 212 100

It was observed that nearly half of the study 
population consumed Brandy (48.5%), followed by Rum 
(26.4%).  Majority admitted to consume alcohol only 
during the weekends (52.8%). About 17.9% of study 
population admitted to daily consumption of alcohol. 
Nearly half of the study population consumed on an 
average of 3 -4 drinks (90 – 120 ml) per sitting Table 2.

Table 3: Social Impact of Alcohol consumption

Variables Categories No.of 
Subjects

Percen-
tage (%)

Daily Routine activities 
affected due to alcohol 
consumption

Never 39 18.3

Rarely 68 32.0

Monthly 77 36.3

Weekly 23 10.8

Daily 5 2.3

Total 212 100

Got Injured in drunken state

Never 132 62.2

Within this year 31 14.6

Previous year 49 23.1

Total 212 100

Conflicts with family 
members

Never 56 26.4

Occasionally 102 48.1

Frequently 54 25.4

Total 212 100

Fight in public places

Never 76 34.4

Occasionally 110 51.8

Frequently 26 12.2

Total 212 100

Driving Two wheelers while 
Drunk

Never 103 48.5

Occasionally 89 41.9

Frequently 20 9.4

Total 212 100

Fined for Drink and Drive

Yes 61 28.7

No 151 71.3

Total 212 100

Changed Job due to 
alcoholism

Yes 70 33.1

No 142 66.9

Total 212 100

Consume Alcohol during 
working hours

Never 145 68.3

Occasionally 47 22.1

Frequently 20 9.4

Total 212 100

Only around 2.3% of the study population admitted 
that their daily routine activities were affected due to 
alcohol consumption. Nearly 38% of the population 
had an injury during drunken state. Nearly three forth 
of the study participant’s family were concerned about 
the drinking problem. Around 25% of the participants 
had frequent conflicts with the family members due 
to drinking. About 12% of the study population gave 
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history of having frequent fights in public places. One third (33%) of the study population were involved in road 
traffic accident. Nearly 10% of the study subjects admitted to driving while they were drunk. About 28% of the 
subjects gave a history of being fined for drunken driving. One third of the study subjects had a job change because 
of alcohol consumption. About 10% of the study subjects admitted to alcohol consumption during working hours.
(table 3)

Table 4: Economic Impact of Alcohol consumption

Variables Categories No. of Subjects
Percentage
(%)

Source of expenditure for Alcohol Own 26 12.3

Family member 156 73.5

Friends 30 14.2

Total 212 100

% of Family Income spent for Alcohol < 20 61 28.7

20 – 30 79 37.2

30 – 40 48 22.6

40 – 50 16 7.5

>50 8 3.7

Total 212 100

Family financial problems Yes 139 65.5

No 73 34.5

Total 212 100

Medical Expenses due to Alcoholism
(% of Total Income)

< 20 4 1.8

20 – 30 104 49.1

30 – 40 93 43.8

40 – 50 9 4.2

>50 2 0.9

Total 212 100

Amount spent on Alcohol per month in INR Less than 1000 78 36.8

1000 – 2000 115 54.2

More than 2000 19 9.0

Total 212 100



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         43    

The predominant source of expenditure for buying 
alcohol was from family members (73.5%). Nearly 11% 
of the study subjects spent more than 40% of their total 
family income on alcohol consumption. Majority of the 
study population admitted to have financial problems 
due to alcoholism. Nearly 5% of the study subjects spent 
more than 40% of their income on meeting the medical 
expenses related to alcoholism. About 9% of the study 
population spent over 2000 INR per month on alcohol 
consumption.(Table 4)

DISCUSSION

Age and gender distribution of alcohol users in the 
present study is similar to study conducted by Sujit D 
Rathod in Madhya Pradesh7. With regard to literacy 
status the findings of the present study are in contrast 
to the study conducted by Sujit D Rathod, who found 
nearly 60% of their study population had less than 11 
years of schooling, wheareas illiterates comprised of 
28% compared to 46% in the present study.7 with regards 
to socio-economic status in the present study nearly 74% 
belonged to low socio-economic class which is similar 
to findings of study conducted by Sujit D Rathod7.

In the present study nearly 18% of study population 
admitted to daily consumption of alcohol, which is 
almost similar to the study conducted by A. pillai in Goa8 

who found that about 29% of the subjects gave history of 
heavy episodic drinking per month.

In the present study, nearly 66% of alcoholics were 
in financial crisis which comparatively decreased from 
85% in previous study. Each alcoholic spend nearly 20-
30% of their income for medical expenses due to alcohol 
consumption, on the other hand in our reference study 
nearly 50-65% income were spend by alcoholics for 
medical expenses9.   In previous study, only nearly 25% 
alcoholics were indulged in causing self-harm or harm to 
others, rash driving and failed to do their routine, in our 
study nearly 37% were involved in causing self-harm 
and harm to others, specifically 36% were failed to do 
routine and indulged in rash driving10.       

 In a study conducted by Prackash.C et.al, 32.8% 
of the study population consumed alcohol 6 days in a 
week on an average, in contrast in the present study 
more than half of the study population consumed alcohol 
during weekends11. A study conducted in eastern India 
found that average expenditure among ALD patients on 
alcohol was Rs. 3800/month, in contrast in the present 

study it was observed that around 9% of the population 
were spent > 2000 INR per month on alcohol12. Eleven 
% lost their job, and 7 % sold immovable property, in 
the present study it was observed that 33% of the study 
population admitted to frequent job change because 
of alcoholism. Besides, 52 % had disturbed social and 
family life, 34 % abused their spouse, 20 % suffered 
accidents, and 37 % indulged in physical violence in 
contrast the present study showed that 74% of them 
had conflicts with family members & 64% had fights 
in public places because of alcoholism. It was observed 
that 33% of the study population had met with accidents 
following alcohol consumption12.

CONCLUSION

Predominance of low socio-economic classes and 
low literacy levels as found in the present study is 
a  matter of concern. Disruption of social life because 
of alcohol as found in the present study is another 
important issue that needs further attention. Evidence –
based strategies for reducing excessive drinking should 
be implemented. Health awareness programs have to be 
effectively implemented to decrease social burden of 
alcohol.
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ABSTRACT

Nuptiality has a strong association with socio demographic and economical change in society. So, it has 
immense importance to study the female age at marriage in society. In rural India, mostly marriages take 
place at early ages. In this study, gross nuptiality tables for female nuptiality of rural population of Uttar 
Pradesh, India have been constructed for the five consecutive decades 1951-61, 1961-71, 1971-81, 1981-
91 and 1991-2001. It is observed that nuptiality rates are changing with time.  Initially, the rate is small at 
the age group of 10 and increase rapidly till reaches to maximum at the age group 20. We also calculate 
expected number of years of single life remaining to a single person at age x. It is also observed that the age 
at marriage is increasing as the time passes. 

Keywords: Nuptiality Estimation, Cohort, Life Table 

INTRODUCTION

A complicated individual phenomenon like 
marriage, with very strong familiar and social interlocks 
can be studied from different angles and at different 
levels. Numerous studies have found that the process 
of union formation happens in a systematic way. The 
pattern of marriage is undergoing some discernible 
changes throughout the world. It has played a major role 
in determining the growth rate of population through its 
linkage to marital fertility.           

Historically changes in the Nuptiality pattern has 
played very significant role with respect to demographic 
transitions in many of the European countries (Van de 
Wale, 1972)1. The experience of several less developed 
countries where population growth rate has recently 
slowed down also demonstrates this aspect (Das et al., 
1998)2.

The changes increases in respect of marriage age and 
age at consummation of the marriage and the resultant 
reduction in proportion of women remaining in married 
state are directly linked to fertility and thus determine 
the future trend of demographic transition. In India, 
major shifts have been observed in the age at marriage [3]. 

The age of female at the time of marriage is very 
important due to many reasons. These reasons depend on 
many factors such as social, economic, and demographic 

changes in population. This is probably one of the causes 
of the rise in nuptiality witnessed in certain countries; 
in other instances the increased mobility has mainly 
resulted in a considerable reduction of the number of 
consanguineous marriages [4].This work attempts to 
examine the scenario of marriage in Uttar Pradesh state 
of India. The aim of current work is to construct nuptality 
table for rural settings of Uttar Pradesh

Theoretical perspectives and previous findings

There are more adolescents in India today than 
ever before. According to the law and age at marriage 
for females in India by (Pathak, K.B. (1980) near the 
beginning of study period, 1992, India had 38 million 
adolescent women; by 2005, that number had grown 
by nearly half, to 50.5 million (Pathak, K.B. (1980)
[5]). The three states with the largest female adolescent 
populations—Andhra Pradesh, Maharashtra and 
Uttar Pradesh—together account for one-third of all 
adolescent women in the country, with nearly 16% of the 
total living in Uttar Pradesh alone. Within most states, 
15–19-year-old women now make up at least 10% of 
the state’s population.5 An earlier start to a general 
decline in fertility is evident in the three low fertility 
states of Goa, Kerala and Tamil Nadu, as adolescent 
women account for a smaller proportion of the total 
state population in those three states (8–9%) than they 
do elsewhere (10–13%)[6].Young women’s marital and 
reproductive behaviors are conditioned by where they 
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live, and most adolescents still live in rural areas. Fewer 
than three in 10 women aged 15–19 currently reside in 
urban areas. That proportion has increased, on average 
for the country as a whole, by an annual rate of about 
1% (i.e., the percentage residing in urban areas rose 
from 25% in 1992 to 28% in 2005)[7]. However, the 
pace of urbanization has varied from state to state. It 
was most rapid in the northeastern state of Arunachal 
Pradesh, where the proportion of adolescent women 
residing in urban areas increased by 6% each year. As 
expected, urban adolescent women are generally better 
off economically than their rural counterparts: Only 27% 
of the former group live in households in the lowest 
three wealth quintiles, compared with 79% of the latter 
group. As of 2006(Report on Population projection, 
Government of India, 2006)[7], 28% of all 15–19-year-
old women were members of scheduled tribes or castes, 
groups that have historically been socioeconomically 
disadvantaged; the proportion was higher in rural areas 
than in urban areas (31% vs. 22%). Currently, fewer 
than half of adolescent women in Bihar and Jharkhand 
in the East, and in Rajasthan in the North, have been 
to school for at least six years. On the other end of the 
spectrum, Goa in the West, Himachal Pradesh in the 
North and Kerala in the South had already virtually met 
the primary school completion goal for 2015 as of 2006, 
with 92–98% of 15–19-year-old women receiving this 
much schooling. Although till date, marriage is universal 
in the Indian context, there are certain shifts observed in 
the age at marriage, i.e., a consistent increasing trend in 
respect of mean and median age at marriage over cohorts 
born since 1916 for males and since 1921 for females[8]. 

In Uttar Pradesh, marriage age increased by 1year 
during 1901-1951 and by 1 year per decade thereafter. 
33% of females aged 10-14 years were married in 1971, 
but under 1% were married at this early age in 1992-
1993. A similar sharp decline occurred among females 
aged 15-19 years; by 1992-1993 only 40% were married 
at this early age. The difference in ages between men 
and women has remained at around 4 years [9]. Uttar 
Pradesh being the most populous and having almost 
lowest level of the mean age at marriage in the country 
received increasing attention to know what is happening 
to the age at marriage especially among females at the 
individual level. So there is need to have a detailed 
picture of the age patterns of marriage in these states. 
Women in Uttar Pradesh tend to marry at an early age 
(Singh S & Samara R (1996)[10].32% of women age 15-

19 are already married, and an additional 8% that they 
were married but “gauna” has yet to be performed.

DATA AND METHODOLOGY

Study area: The study is conducted in the area of 
Rural Health Training Centre(RHTC), Department of 
Community Medicine, Rama University, Kanpur.

Study participants: Study subjects are local 
residents of selected the village from RHTC area in 
Kanpur.

Inclusion criteria for subjects: Women, who were 
ever married and born in between 1931 to 2001, be 
included in the study.

Exclusion criteria for subjects: The following 
category of women be excluded from study-

• Who are unmarried.

• Born before 1931 and after 2001.

• Who are unable to give their history because of 
mental illness, physical disability.

• Who were not signing the informed consent.

Ethical approval:

The study has been approved by the Ethics 
Committees of Rama University, Kanpur. Informed 
consent in the local language will be taken from subjects 
during filling designed questionnaire, in written.

Questionnaire and tools for measurement:

Subjects be interviewed with the help of pre-
designed and pre tested schedule to elicit the information 
pertaining to socio-demographic characteristics such 
as religion, caste, type and size of family, educational 
level, age atconsummation of the marriage, age at first 
pregnancy etc.

Sampling technique, Data Collection & Analysis 
method:

A cross sectional study design is adopted for this 
study in a community area. In the first stage 30 clusters 
will be selected from 25 villages of Kanpur District, 
where cluster defines a village whose population is 
more than 2500. In each cluster we divide all eligible 
population into seven birth cohort and in each cohort 
we do complete enumeration by conducting house to 
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house survey using designed questionnaire. The birth 
cohorts will be taken from1930 to 2000 with decade 
difference. Data is analyzed by using R3.1.1 package & 
SPSS 21.0 Version software.Following method is used 
for nuptiality estimation:

Nuptiality Table method:

In this method, the basic data for the calculation 
of nuptiality rates will be the proportions in the decade 
synthetic birth cohorts 1931-1940, 1941-1950, 1951-
1960, 1961-1970, 1971-1980, 1981-1990 and 1991-
2000. The decade synthetic cohort for a particular 
decade will a hypothetical cohort subjected to the 
average marriage experience of the decade in question. 
The method followed for the estimation of nuptiality 
rates for a decade will be adopted from that of Mertens 
(1965) [19]. Then retrospectively trace all cohorts of 
single persons over time from the youngest age at 
which marriage may occur. We assume the incidence of 
mortality to be the same for the single as for the total 
population and the single population to be depleted by 

two modes of decrement, namely, marriage and death. 
The following symbols will be used:

x: Age at years;

5nx: Five-year nuptiality rate for a single life at age 
x;

lx:    Number single at age x

5Lx: Number of years lived as never married in the 
year of age (x, x+5)

Tx:  Number of years lived as never married above 
age x

ex
0:   Expected number of years of single life 

remaining to a single person at age x

RESULT & DISCUSSION 

The gross nuptiality tables for female nuptiality of 
rural population of Uttar Pradesh, India for the periods 
1951-61, 1961-71,1971-81,1981-91 and 1991-01 have 
been constructed in the table 1-5 respectively. 

Table 1: Gross Nuptiality Tables for Female Nuptiality of Rural Population of Uttar Pradesh, India for 
the Period 1951-1961

x 5nx Lx 5Lx Tx ex
0

0 --- 133 665 2640 20

5 --- 133 665 1975 15

10 0.0677 133 643 1310 10

15 0.4435 124 483 668 5

20 0.9275 69 185 185 3

25 --- 5 -- 0 0

Table 2: Gross Nuptiality Tables for Female Nuptiality of Rural Population of Uttar Pradesh, India for 
the Period 1961-1971

x 5nx Lx 5Lx Tx ex
0

0 --- 335 1675 6738 20

5 --- 335 1675 5063 15

10 0.0299 335 1650 3388 10

15 0.4492 325 1260 1738 5

20 0.9330 179 478 478 3

25 --- 12 --- 0 0
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Table 3: Gross Nuptiality Tables for Female Nuptiality of Rural Population of Uttar Pradesh, India for 
the Period 1971-1981

x 5nx Lx 5Lx Tx ex
0

0 --- 547 2735 11603 21

5 --- 547 2733 8868 16

10 0.0128 546 2713 6135 11

15 0.2690 539 2333 3423 6

20 0.8934 394 1090 1090 3

25 --- 42 --- 0 0

Table 4: Gross Nuptiality Tables for Female Nuptiality of Rural Population of Uttar Pradesh, India for 
the Period 1981-1991

x 5nx Lx 5Lx Tx ex
0

0 --- 278 1390 6023 22

5 --- 278 1385 4633 17

10 0.0036 276 1378 3248 12

15 0.1418 275 1278 1870 7

20 0.9958 236 593 593 3

25 --- 1 --- 0 0

Table 5: Gross Nuptiality Tables for Female Nuptiality of Rural Population of Uttar Pradesh, India for 
the Period 1991-2001

x 5nx Lx 5Lx Tx ex
0 x

0 --- 465 2320 10523 23 0

5 --- 463 2308 8203 18 5

10 0.0348 460 2260 5895 13 10

15 0.0766 444 2135 3635 8 15

20 0.5366 410 1500 1500 4 20

First of all, it is observed that nuptiality rates for 
females are changing with time. However, no particular 
trend is observed for nuptiality rate for all the periods 
considered in the study. The rates decline in the period 
1961-71 for all the age group with respect to the period 
1951-61 and similar trend is observed for all the 
considered period. Initially, the rate is small at the age 
group of 10 and increase rapidly till reaches to maximum 
at the age group 20. 

The expected number of years of single life remaining 

to a single person at age x is same for both the periods 
1951-61 and 1961-71. Although, expected number of 
years increase for further periods that indicates that as 
time passes the age at marriage increases slowly but 
still it is more or less same at the age of 20 and 25. We 
have also attempted to show the trend through figure and 
from figure 1, we can clearly see that expected number 
of single life to a single person at age x is low for the 
period 1951-61 and high for the period 1991-01 i.e. 
clearly indicating that the age at marriage is increasing 
as the time passes. 
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Rural areas lagged behind urban areas in the shift 
to a later marriage age. The median age at first marriage 
among illiterate females in the aged 25-29 years was 
14.4 years, and it was 20.4 years among females with 
a high school degree. In rural areas of Uttar Pradesh, 
marriage age varied by region. In rural areas, almost 
half of women age 15-19 have already married. Older 
women are more likely than younger women to have 
married at an early age; 57 percent of women who are 
now age 45-49 married before they were 15, compared 
with 20 percent of women age 15-19.

Although this indicates that the proportion of women 
who marry young is declining rapidly, 62 percent of 
young women age 20-24 in Uttar Pradesh still marry 
before reaching the legal minimum age of 18 years. On 
average, women are more than four years younger than 
the men they marry.There were lots of studies related 
to fertility and mortality but very little, to nuptiality. 
One reason for this might be that striking changes 
have occurred in the past in fertility and mortality with 
little change in marriage. In India there is a trend of 
early marriage. The states like Madhya Pradesh, Bihar, 
Rajasthan and Uttar Pradesh have substantially lower 
age at marriage (NFHS-III). So there was need to have a 
detailed picture of the age patterns of marriage in these 
states. 

The female marriage pattern exhibits wider variations 
from state to state in India with regard to magnitude and 
direction. But from the following table it was observed 
that in rural Uttar Pradesh highest frequency occurs in 
10 - 15 age group.

CONCLUSION 

Uttar Pradesh being the most populous and having 
almost lowest level of the mean age at marriage in the 
country received increasing attention to know what is 
happening to the age at marriage especially among 
females at the individual level.  So, it has immense 
important for analyzing the marriage habits of a 
population, a systematic construction and analysis of 
nuptiality tables for the Indian population has not 
been attempted so far. In the field of marriage for the 
Indian population, it is proposed that construction and 
analysis of nuptiality tables over different periods would 
constitute a definite advancement in the study of Indian 
nuptiality. A comparative study of nuptiality tables over 
different periods may help us to determine the extent 
to which marriage rates with probabilities of marrying 
and the changing pattern of mean ages at marriage. In 
view of the above, this study examines nuptiality status 
in rural U.P., with particular reference to changes in 
marriage age over time.
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ABSTRACT

Success of the human life relies on the sustainability of people’s standard of living. Defining the term 
sustainability is a difficult task as it is complex in nature. This study is an attempt to project, new hypotheses 
to the term sustainability, by using natural and warranted growth rates. The unique concept of this research 
is to introduce a new concept called ‘SNS Measurement’ for Sustainability. This study also throws light on 
the link between the present and future generation in terms of sustainability in natural resources. Production 
is meaningful only when consumption is made and consumption without production leads to scarcity. 
Therefore the present theory initiates the concept of sustainability which involves in three aspects, firstly, 
the problems of distribution equity between inter and intra generations, secondly linkage of productions and 
production efficiency and finally, replacement of natural and artificial resources. 

Keywords:  Sustainability, Natural resources, SNS Measurement, Environment, Future.

INTRODUCTION

The concept of sustainability of sustainable growth 
is very complex, subjective and an abstract. Common 
men do not know what it may mean and what its 
implications might be. UNESCO document states that 
every generation should leave water, air and soil and 
other natural resources as pure and unpolluted to the 
future generation. It precisely states that each generation 
should leave un- diminished flora and fauna to the younger 
generation. Does it mean that present generation should 
not construct buildings, road and dams? Is it our moral 
obligation to preserve our flora and fauna to the future? It 
is our sacrifice to the future generation. Is it compulsory 
to share the environment with the future? In fact it is an 
obligation to conduct ourselves in such a way to leave 
the undamaged environment to the future. It implies 
that we should not satisfy ourselves by impoverishing 
our successor. But we do not know the present optimum 
consumption that preserves an unpolluted environment 
to the future. Another point which relevant to this is that, 
we do not know the type of technology and consumption 
pattern and requirement of the future generation. No 
idea about the taste and preference of future generation. 
One thing, however, we must realize that we should not 
live at the expense of future well-being. Sustainability is 
a problem because each of us knows that we profit at the 
expense of the future5. In fact, we have free ride on each 

other and we have free ride on the future. Environment 
is the base for our survival but it should not become the 
matter of survival for the future. It is like a legacy, one 
should preserve the future.

ISSUES IN SUSTAINBILITY

Sustainability is a matter of distributional equity 
between the present and the future. It is about sharing 
of well-being between present generation and future 
generation. It is a matter of promoting our welfare 
without affecting the well-being of the future generation. 
Sustainable development is a point at which the needs of 
the present generation are fulfilled without compromising 
the ability of future generation to meet their own needs6. 
Achievement of sustainability is equity between both 
within the generation and across the generation, i.e. 
intergenerational equity and intra generational equity. 
It is the optimum utilization of natural resources in the 
present and future. It is a matter of equity rather than 
efficiency according to Howarth and Norgaard.3

People, by and large, put more emphasis on equity 
between generation, rather than equity across a given 
generation, it does not mean that latter is not important. 
The World Commission on the Environment and 
Development (The Brundtland report) in 1987 stated 
that both intergenerational equity and intra generational 
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equity are important. Those who talk and raise the issue of 
sharing river and ground water, forget the share, they must 
leave to the future generation. Now, the intergeneration 
environmental disputes are in the limelight. However 
sustainability demands more attention on the equitable 
shares between the generations.

When we use up some resources which are replaceable 
whether it is mineral, animal or any other environmental 
amenity, then we should provide replacement for equal 
value. The substitute that we provide in exchange could 
be knowledge, could be green technology etc. If there is 
no replacement there will be environmental degradation. 
Therefore the environment needs public policy, because 
each of us knows the repercussion of environmental 
degradation and it is burning issue today.

The solutions require for the estimation of natural 
and manmade capital requirement for both present future 
generation. It is in postponement of current consumption 
to the future generation. The issue of sustainability may 
be more appropriate to the developed countries. Because 
they have reached the stage of high mass consumption 
and further exploitation is not necessary. Whereas in the 
case of developing countries, the basic needs are yet to 
be fulfilled. Therefore the present generation in the UDC 
can go further and employ the resource to overcome 
poverty and vast income inequality without damaging 
the environment. The paradox arises because if we 
concern about people who are currently poor, that will 
translate into an increase in current consumption not into 
an increase in investment. Therefore thinking about poor 
people today will be disadvantageous from the point of 
view sustainability.

It is a serious problem even in UDCs if the technology 
of the production process is not nature friendly. Here 
comes the importance of efficiency of production 
function and nature and pattern of consumption. 
However, natural capital can be exploited by man, but 
cannot be created by man. According to thermodynamic 
school, natural capital and manmade capital are in 
most of the cases complements rather than substitutes2. 
They stated further that natural capital such as land, 
animals, aquatics, non-renewable and renewable energy 
and mineral stock are primary inputs and manmade 
capital and labourers are the agents of transformation. 
Sustainability intended are very high within the group 
and it is very low between the groups. Sustainability as 
a matter of distributional equity between the present and 

the future; it becomes the issue of saving and investment. 
It is the choice between current consumption and future 
consumption. Then one has to find out the technology 
which reduces the wastage in the production process. 
Hence, the concept of sustainability involves the 
problems of distribution equity between inter and intra 
generations and productions and production efficiency 
and replacement of natural and artificial resources. 

MEASURES OF SUSTAINBILITY

 According to Hartwick-Solow, so long as the 
stock of capital did not decline overtime, non-declining 
consumption was possible. The stock of capital could 
be held constant by reinvesting from all non-renewable 
resources. Extraction in man-made capital, is built up for 
replacement. Man and natural capital are assumed to be 
perfect substitute under their model.

PEARCE-ATKINSON MEASURE OF 
SUSTAINABILITY

They have proposed an indicator of weak 
sustainability criterion viz., PAM. To them,    

PAM  = a – Cm/Y – Cn/Y

Where  

a is  Marginal Propensity to Save, Cm = Manmade 
capital  and  Cn = natural capital

The economy is sustainable if PAM > 0. The 
equation states that PAM will be positive if MPS exceeds 
the sum of depreciation on manmade and natural capital. 
According to David pearce1 and Giles D Atkinson(1993), 
sustaibability estimation to countries like Czechoslovakia, 
Germany, Hungary, Japan, Netherland, Poland and the 
USA passed the weak test (PAM>0). Mexico and the 
Philippines are classed as “Marginal” (PAM=0) while 
Ethipia, Indonesia, Madagascar, Malawi and Nigeria are 
unsustainable (PAM<0). Recently, Atkinson and Proops 
(1998) adopted the PAM measures to include imports 
and exports.

‘SNS MEASUREMENT’ OF SUSTAINABILITY

God has erected the universe and the environment. 
Natural capital such as land, water, atmosphere and 
minerals are gifts of nature. God has created nature 
along with the man kind. Man has to produce, the basic 
needs for his comfort. God has created land but man 
has to employ land to produce food grain cloth and 
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Therefore, for sustainability the growth rate of capital must be equal to the growth rate of income which satisfy 
the economic equilibrium too. What the researcher concludes is that the economic equilibrium itself indicates the 
sustainability of the economy. This also can be explained graphically.   

Figure 1.  SNS Measurement

PAM = S/Y – Km/Y – Kn/Y >0 – 1.

Let Km/Y + Kn/Y = K/Y and rewrite equation 1

As S/Y – K/Y > 0 -2 (or)

S/Y> K/Y   -3

S>K  -4

Equation 4 indicates high level of sustainability. If 
S=K then it is fairly sustainable. If we give incremental 
value to equation one, Then it can be rewritten as follows. 

For high level of sustainability, the growth rate of 
saving must be be greater than the growth rate of capital. 
But the equality between the growth rate of income 
and growth rate of capital can explain both economy’s 
equilibrium and sustainability.

Let S/Y + C/Y = 1 that is APS + APC = 1

Let Kn/Y + Km/Y=1 that is share of both natural 
and manmade capital in the total national income.    Let 
S/Y + C/Y = Kn/Y + Km/Y [Kn/Y+Km/Y=K/Y]8  That 
is S+C = K

By giving incremental value the above equation can 
be written as follows.

shelter. In the process of exploration and employment 
of natural resources, man has to be careful to leave 
the undamaged environment to the future generation. 
Optimum utilization of natural resources may leave due 
share to the future. Full employment equilibrium income 
of the economy indicates optimum utilization of natural 
resources. We cannot suffer today without employing 
the available resources for the sake of future generation. 
We cannot starve today for the sake of tomorrow’s 
prosperity.

At the same time we cannot use the environmental 
resources by damaging it or going beyond her capacity. 
No one can go beyond the nature or conquer the nature. 
When we reach the peak there comes the down fall. 
That is life cycle and it is unavoidable law of life. Any 
economy is subjected to fluctuation. Therefore equality 
between demand and supply, saving and investment 
would indicated the economics of sustainability.

The economics of sustainability exist when 
G=Gn=Gw. That is the Actual growth rate = natural 
growth rate = Warranted growth rate. At this point 
the present societies fulfil its needs and reach the 
optimum point. Beyond this point there would not be 
sustainability. The points of equality between S and I 
is the optimum but unstable. That is S=I, the starting 
point of un- sustainability. Therefore investment must 
be less that saving. Sustainability is very high if S=K. 
If it becomes S=k or S=I, it is the point of sustainability. 
This can be explained with the following equation. For 
sustainability according to
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Figure 2.  SNS Measurement

In figure 1, the present well-being is presented in the 
X axis and future well-being in the Y axis. OL straight 
line explains the equality between present and future 
generation. OL straight line (or) production function 
OL satisfies the sustainability norms. On the other hand, 

OL1 production function indicates over exploitation of 
natural resources and un- sustainability. Similarly, OL2, 
production function explains the under-utilisation of 
natural resources by the present generation. 

In figure 2, at point ‘E’ the rate of growth of income 
is equal to rate of growth of capital. After point ‘E’ 
there is no possibility for sustainable development. 
After this point the present generation ride on the future 
generation. At point ‘a’ GNP is greater than the cost of 
external diseconomies. That is ab > bc. Therefore the net 
economic welfare (ac – bc > 0) is positive enough to 
leave due share to the future. At the same time people 
in the present may live happily without suffering from 
external diseconomies such as air pollution, noise 
pollution, water pollution, etc.

CONCLUSION

The term sustainability is more abstract and 
subjective. Measurement of sustainability is possible if 
we able to estimate the value of manmade capital and 
natural capital. We also need the estimation of capital 
requirement for the present and future generation. But 
the measurement of capital requirement for the future as 
well as the present generation depends up on the level of 
technology of the present and future generation. Further, 
the capital requirement of the future, level of technology 
of the future and the total population in the future 

cannot be estimated. However, the PAM measurement 
indicates that the economics of sustainability is possible 
in a point where MPS is greater that the capital output 
ratio. The SNS measurement of sustainability indicates 
that the sustainability is possible where growth rate of 
income is equal to the growth rate of capital. This is also 
possible to estimate if we able to estimate the cost of 
external diseconomies. As long as the cost of external 
diseconomies is less than the total income of the country, 
the sustainable development is possible.  

In conclusion, it is to state that sustainability is not 
necessarily viewed as the matter of distribution between 
the present and future but it must be viewed as a matter 
of survival of the present4. Over exploitation, wastage 
of non-renewable resources and man’s invasion against 
the nature will create unfavourable environment to the 
present generation. Man’s attempt to conquer the nature 
is like one who is digging his own pit, because, man 
cannot conquer the nature. Man cannot understand the 
nature. One should understand that the deviation from 
the nature is deviation from happiness. Therefore we can 
only follow the law of nature. Let us see how the present 
generation can be protected from the environmental 
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degradation. How to stop the damage or stein we put 
on the environment. The act of protecting the present 
generation from the external dis economics will 
automatically help the future generation. Let us hope for 
the eco-friendly production function and consumption 
pattern. Let we conclude that the real and peaceful 
life can be lived just by following the nature not by 
understanding and conquering the nature.
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ABSTRACTS

Background: Neonatal period is very much vulnerable to different problems leading to death. Neonatal 
morbidities are burden to the health system and claim the neonatal life. Sample registration system (SRS) 
statistical report 2013 says Odisha have very high NMRs around 35 or more per 1000 live births. This study 
aims at finding out the epidemiological causes affecting the neonatal morbidities and mortality.

Material and method: This is a retrospective observational study. Tenure of the study is one year from 
January 2014 to December 2014.

Result: Total number of 304 cases was observed. Percentage of deliveries requiring NICU admission-18.78%.
Majority of cases admitted (58.8%) cases were within 24 hours of delivery. Out of which 61.8% cases were 
male.51.3% cases were delivered by NVD. Highest number of mothers was within 25-30 years of age and 
was multipara. Neonatal jaundice and prematurity are the two important cause of morbidity (49.3%, 32.8% 
respectively).death rate was 2.96% while number of cases improved was 93.7%.3.2 % cases had left the 
hospital against medical advice.

Conclusion: The neonatal morbidity and mortality is a reflection of the socio economical background of the 
mother. A holistic approach from proper antenatal care to delivery and a proper neonatal care can reduce not 
only the mortality but also the morbidities of the neonate.   
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INTRODUCTION

Neonatal period is very much vulnerable to different 
problems leading to death. In developing countries 96% 
of the world’s, approximate 5 million annual neonatal 
deaths occur. 1  India contributes to one-fifth of global 
live births and more than a quarter of neonatal deaths. 
Nearly, 0.75 million neonates died in India in 2013, 
the highest for any country in the world. 2  Sample 

registration system (SRS) statistical report 2013 shows 
neonatal mortality rate(NMR) to be 28 per 1000 live 
births.3 In year 2000 the NMR was 44 per 1000 live 
births while it has declined to 28 per 1000 live births 
in 2013.But this rate of decline is less compared to rate 
of decline of infant mortality rate. The Millennium 
Development Goal-4(MDG 4) by year 2015 could not 
be achieved due to this slow decline in NMR. Neonatal 
morbidities are burden to the health system and claim 
the neonatal life.  Bang et al (1995–1996) has studied a 
detail burden of common morbidities in rural community 
settings.4  According to Global, regional, and national 
causes of child mortality in 2000–13, with projections 
to inform post-2015 priorities: an updated systematic 
analysis. Lancet 2015, preterm birth complications and 
infections are the two major causes of neonatal deaths in 
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India.5 Studies on the timing of neonatal deaths indicate 
that about three-fourths of total neonatal deaths occur in 
the first week of life. 6, 7, 8 

According to High-Level Expert Group appointed 
by the Planning Commission of India, in a scenario of 
the health inequality and social inequality, the poorest 
and most disadvantaged have a higher risk for disease 9  
Sample registration system (SRS) statistical report 2013 
says Kerala and Tamil Nadu have low NMRs (<20 per 
1000 live births) whereas Odisha, Madhya Pradesh and 
Uttar Pradesh have very high NMRs (35 or more per 1000 
live births).  The NMR in rural areas is 31 while that is 
15 per 1000 live birth in urban areas. The discrepancy 
is more marked in Andhra Pradesh, Assam, Jharkhand 
and Kerala.3 There is no definite sex- differentiated NMR 
statistics available but studies shows females neonates 
are deprived of proper health care compared to male one. 
10,11 Maternal age and education has got direct influence 
on the neonatal mortality and morbidity .This is well 
evidenced by NMR  statistics of Kerala.   In India, 30% 
0f neonates are borne with low birth weight12 and  more 
than 80% of total neonatal deaths occur among LBW/
preterm neonates.13 Both neonatal sepsis and perinatal 
asphyxia contributes a huge towards NMR.14 The 
interventions in antenatal , during delivery and postnatal 
period influence a lot for prevention of neonatal 
mortality. UNICEF  coverage evaluation survey in 2009 
(CES 2009) shows only a quarter of pregnant ladies 
had full antenatal checkup,73% of pregnant ladies  had 
institutional deliveries and only one third of neonates 
were breastfed within 1hr of birth.15

Our study aims at deriving the factors affecting the 
neonatal morbidity and mortality in Orissa which is 
having high NMR.

METHODOLOGY

This retrospective observational study was 
conducted in the department of paediatrics, IMS and 
SUM hospital which is a teaching hospital in Orissa, 
India for a period of one year (Jan 2014 to Dec 2014). 
This is a teaching hospital having neonatal ICU (NICU) 
facility. This NICU is having 15 no of beds and only 
the neonates who are delivered in the same hospital are 
admitted here. All the NICU admissions strictly follow 
the admission criteria of the NICU protocol.This NICU 
has phototherapy unit ,radiant warmer, high frequency 
ventilator, bubble continuous positive airway pressure, 

ultrasonography having neonatal echocardiography, 
neuro sonogram facility, exchange transfusion facility. 
Radiological investigation facility like CT scan and MRI 
are also available in the hospital. The unit lack of the 
facility of inhale nitric oxide.

After Ethical clearance and due consent from the 
parents, in our study we have taken all the neonates 
admitted to the NICU during the period January 2014 to 
December 2014. The neonates who had undergone any 
surgery and all the referred cases and all the neonates 
who had left against medical advice were excluded from 
the study. The neonates admitted for observation and 
discharged within 24hrs were excluded from the study. 
The obstetric data and demographic data were retrieved 
from the labour room birth register. 

Gestational age of the baby was calculated from 
the first day of last menstrual period (LMP) and in case 
of unknown LMP gestational age was calculated from 
the earliest ultrasonography. Babies borne before 37 
completed weeks were considered as premature baby. 
Birth asphyxia was diagnosed as per American Academy 
of Paediatrics and American College of Obstetrics and 
Gynaecology (ACOG) guideline for hypoxic ischemic 
encephalopathy (HIE). Only culture positive (blood, 
CSF, urine, swab etc.) cases were considered under 
sepsis.

RESULT

 In this retrospective observational study, 1618 
deliveries were documented and among them  304 
(58.88%) babies were admitted in the NICU. The 
incidence of NICU admission was18.78%. Among 304 
admitted NICU babies, 179 (58.88%) were admitted 
with in 24 hour due to fulfilment of NICU admission 
criteria. Most of the NICU admitted babies were male 
babies (61.8%). It was also found that 58.8% mothers 
were from low socioeconomic backgrounds (Table 1). 

Table 1: Demographic data of study population 

Age (n=304) No of cases Percentage (%)

Less than 24hr 179 58.8

More than 24hr 125 41.1

Gender (n=304)

Male 188 61.8
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Female 116 38.1

Socioeconomic status(n=284)

Low 167 58.8

Medium 99 34.8

High 18 6.3

Babies admitted to NICU, who were delivered by 
normal vaginal delivery accounts for 51.3%.(Table 2). 
Maximum number of (42.6%) of mothers belongs to age 
group 25-30 years (Table 3). It was revealed that, multi-
parous mother accounts for 49.2 cases and 38% cases 
were primipara (Table 4). 

Table 2: Mode of delivery of NICU babies (n=304)

Mode No of cases Percentage (%)

Normal delivery 156 51.3

Instrumental delivery 13 4.2

Caesarean delivery 135 44.4

Table 3: Maternal age distribution, n=284 (less 
than 304 NICU babies as 16 cases are twin and 2cases 
are triplet)

Age No of cases Percentage (%)

15-20yrs 18 6.3

20-25yrs 99 34.8

25-30yrs 121 42.6

>30yrs 46 16.1

Table 4: Parity of the Mother, n=284

Parity No of cases Percentage%

Primipara 108 38

Multipara 140 49.2

Grand multipara 36 12.6

 In our study 49.3% babies were within normal 
weight (> 2.5 kg) whereas 34.2% cases were extremely 
low birth weight (<1 kg) (Table 5). Most common 
morbidities in this study were neonatal jaundice (49.3%) 
and prematurity (32.8%) (Table 6). Coming to outcome 
to NICU admission babies an encouraging number 
of babies 285 cases (93.7%) were improved whereas 
death account for 2.9% but 10 cases (3.2%) could not 

be followed up as they have left against medical advice 
(Table 7).  Sepsis and birth asphyxia each attributes 
(33.3%) towards the cause of the death (Table 8). 

Table 5: Birth weight of NICU babies

Weight in Kg B Percentage 

<1Kg,ELBW 104 34.2

1-1.5Kg,VLBW 40 13.1

1.5-2.5Kg,LBW 10 3.2

>2.5Kg 150 49.3

 Table 6: Diagnosis of NICU babies, n=304, but 
total more than n due to coexistent morbidities

Diagnosis No of cases Percen-tage 
%

Neonatal jaundice 150 49.3

Prematurity 100 32.8

Respiratory distress 
syndrome 84 27.6

Sepsis 66 21.7

Low birth weight 43 14.1

Birth asphyxia 31 10.1

Meconium aspiration 29 9.5

Necrotising enterocolitis 17 5.5

Congenital heart disease 9 2.9

Congenital malformation 5 1.6

Birth trauma 2 0.6

Intra cranial haemorrhage 4 1.3

Miscellaneous 3 0.9

Table 7: Outcome of neonatal admission, n=304

Outcome No of cases Percentage%

Improved 285 93.7

Death 9 2.9

Left  against medical advice 
or referred 10 3.2

Cont... Table 1: Demographic data of study 
population 
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Table  8: Cause of death of NICU babies, n=9

Cause No of cases Percentages %

Sepsis 3 33.3

Birth asphyxia 3 33.3

Congenital diaphragmatic 
hernia 1 11.1

Meconium aspiration 1 11.1

Respiratory distress 
syndrome 1 11.1

DISCUSSION

In our study total number of NICU admission 
is 304 in number and total number of deliveries 
is 1618.Percentage of deliveries requiring NICU 
admission-18.78%. In a study by Wade Harrison Crude 
admission rate is 77.9per1000 livebirths in 2012. 16  In 
the present study 58.8% neonates were admitted within 
24 hours of delivery and 61.85% cases were male.

In a study by Walana W, the dominant sex was 
males 54.0% and the remaining were females 46.0%. 
Admissions were significantly common among neonates 
within the age group ≤ 2 days. 17 58.8% of parents 
belong to lower socioeconomic status in the present 
study which is similar to study by K suchita.18 In the 
maternal characteristic study  K suchita found 52.76% 
mother were multiparous which is similar to our result.
(49.2%).In the Majority of cases(42.6%) in this study, 
the maternal age is within 25 to 30 years of age which is 
accordance to studies  by Wade Harrison.16

Coming to mode of delivery in this study maximum 
number of neonates was delivered by normal delivery 
(51.3%) followed by caesarean section 44.4%. 32.7% 
were delivered by caesarean section in the study by Wade 
Harrison. In our study 49.3% cases are more than 2.5 
kg in weight while percentage of ELBW,VLBW,LBW 
babies are 34.2,13.1,3.2% (total 50.7%)respectively. 
Study by K Suchita shows 65.52% cases to be more than 
2.5kg weight. While Shabbir Hussain et al 19  has found 
53.8% neonates were<2.5kg while 46.2%babies were 
>2.5kg in weight, which in accordance to our study.

Neonatal jaundice and the prematurity are the two 
important cause of morbidity in our study. Neonatal 
jaundice accounts for 49.3% of cases and prematurity 

accounts for 32.8% of cases. In a study by Sridhar et 
al, the most common specific morbidity for admission 
was neonatal sepsis (28.8%) followed by RDS (23.85%) 
and hypoxic ischemic encephalopathy (17.72%).20 While 
Gaucham et al. in Nepal reported, neonatal jaundice, 
sepsis and perinatal asphyxia as being commonest 
indication for admission to NICU. 21 The number of  
deaths in this study is 9 cases and the number of cases 
who left the hospital against medical advice(LAMA) are 
10. The death rate was 2.96% which means the number 
of death in 1000 live birth was approximately 30.

CONCLUSION

Neonatal jaundice and prematurity are the most 
common morbidity in our study, while birth asphyxia 
and sepsis are the two most common cause of 
mortality. All these causes of mortality and morbidity 
are clearly associated with maternal age, parity, 
socioeconomic status, birth weight of the neonate. The 
male preponderance may be due to the gender bias of 
the society. All these morbidities and mortalities can be 
prevented by proper antenatal care and intervention in 
right time. The number of death may not reflect the actual 
figure of the society as this is a hospital based study and 
we have not followed the LAMA cases. Further multi-
centric trials are required. 
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ABSTRACT

Background:  The continuous evaluation of the fundamental methodologies by feedback in teaching-
learning will lead to better understanding of the profession eventually. 

Objective: the objective of this study is to evaluate the students’ perspective on dental education and attitude 
towards dental education and determine whether there is a need for a change in curriculum.

Materials and method: A total no. of 216 dental students were invited to participate in the online questionnaire 
survey, to assess their attitude and perspective towards the study topic. The data was statistically analyzed 
using SPSS version 20 and descriptive analysis was done.

Results: Students are in agreement with Problem Based Learning pattern and clinically oriented curriculum, 
with increased no. of clinical hours and wider range of pre-clinical exercises with audiovisual aids, including 
comprehensive patient care with more case discussions. 

Conclusion: Students desire to have  student centered active learning with teaching  more clinically oriented 
using audio visual aids with comprehensive patient care training to help them in  their future clinical practice. 
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INTRODUCTION

Oral health is an important yet neglected health issue, 
especially in developing countries, like India. The onus 
of the same belongs to dental fraternity. The foundation 
of good oral health care lies in the motivation and training 
of dental students. Learning is soon shifting from being 
teacher centric to student centric.1 Efficiency with which 
students learn directly affects their quality of work and 
finally patient satisfaction.2 Dentistry is a profession in 
which both, theoretical knowledge and hand skills are 
of equal importance. Though a strong theoretical base is 

important, it must be supplemented with equal or more 
practical training. Both together build a firm ground for 
good dental practice. Fundamental understanding of the 
subject during learning process leads to better applicability 
of the knowledge and skill in future. The continuous 
evaluation of the fundamental methodologies and basics 
in learning as well as teaching will lead to better outcome 
of the product and better understanding of the profession 
eventually. This will lead to better health care delivery 
to provide better service to the humanity. So, feedback 
from the students and the teachers at regular intervals 
depending on the changing scenario of the profession is 
very important for contemporary approach to upgrade the 
teaching learning program.

Hence, the purpose of this study was planned 

The objectives were to evaluate students’ perspective 
towards:
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Didactic theory classes by questionnaire method.

Pre-clinical, practical exercises by questionnaire 
method.

Clinical curriculum by questionnaire method.

METHODOLOGY

A total no. of 216,  IV BDS dental students 
and interns were invited to participate in survey 
after obtaining ethical clearance. E-Questionnaires 
were distributed by sending a link to the participants 
containing 15 questions each to assess their attitude 
and perspective. The received responses were tabulated 
and statistically analyzed using SPSS version 20 and 
descriptive analysis was done.

RESULTS

Results of the questionnaire regarding theory classes 
are represented in figure 1. Approximately 58.3% of all 
participants agreed 9.3% strongly agreed that theory 
class content is applicable to cases treated in clinic. 
Many students (53.5%) agreed that time duration of 
individual theory classes are appropriate. Power point 
presentations and audio-visual aids were considered to 
be helpful by the participating students (56.3%). 66% 
of all participants strongly agreed that problem based 
learning will be beneficial. It was found that 64.2% of 
the dental students strongly agreed that the curriculum 
should be more practical oriented and less cumbersome.

RESULTS

Figure 1: Students responses regarding lecture classes. 
Question 1 to 5 

Figure 2: Students’ responses regarding pre-clinical training. 

Figure 3: Students’ responses regarding clinical training. 
Question 12-15 Question 6-11

Results of the questionnaire regarding pre-clinical 
training are represented in figure 2. 53.5% students agreed 
that second year is the correct time to start preclinical 
training. Although approximately 56.7% students 
agreed number of hours allotted to pre-clinical training 
is enough, 56.1% strongly agreed more procedures and 
techniques should be taught during preclinical training. 
Video demonstrations were considered helpful before 
the exercise by 59.1% of the students. Most students 
(46%) felt the need to receive demonstrative hand-outs 
before the preclinical exercise. 

Results of the questionnaire regarding clinical 
training are represented in figure 3.

Third year seemed like an appropriate time to 
start treating patients by a large majority of students 
(91.7%). Majority students (57.7%) strongly agreed case 
discussion with faculty before treating the case is helpful. 
50% strongly agreed student’s clinical assessment during 
postings improves their competence. Approximately 
40% agreed Clinical training equips to treat patients in 
our private practice after course completion. Moreover, a 
large majority 53% strongly agreed that comprehensive 
care training should be offered.

DISCUSSION

Students’ view of education experience can also 
be an important source of information for curriculum 
assessment.6In our study, we have divided learning in 
dentistry into three different categories. The categories 
are:  learning in theory classes, learning of basic skill in 
pre-clinical training, and learning during clinical hours 
providing patient care.

Regarding the lecture classes, according to present 
study, a majority of students agreed that even though 
the theory class contents are more than sufficient, the 
contents could have been more clinically oriented and 
less cumbersome (Figure 1). The current undergraduate 
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curriculum is more theory based and less skill based. It 
is heavily packed leaving very less time for students to 
acquire a deep understanding of the subject and clinical 
skills. Thus making it difficult to develop lifelong 
skills such as critical thinking, problem-solving and 
communication.7 There lies a necessity to integrate 
a need-based curriculum which is outcome based,  
involving the needs of students, the community, clinical 
practice and dental research.8

 A majority of students agreed that time duration of 
the lecture classes was appropriate which is an average of 
forty-five minutes (Figure 1). This is in compliance with 
the recommend class time of forty-five minutes.9 Studies 
have proven that there is a lapse in attention after the initial 
10-18 minutes and this is regardless of how compelling 
the lecture is thus the optimum length of lectures should 
be thirty minutes instead of sixty minutes.10 However, to 
comply with rules regarding hours dedicated to lectures 
and with limited time, pedagogical techniques and group 
discussions are recommended to overcome the short 
attention span of students.11-14 Moreover, teachers have 
to follow recommendations  by the dental council. This 
study recommends to modify the syllabus time to time to 
fulfil the needs of the future generation.   

Majority of students felt the need for incorporating 
problem-based learning (PBL) in their dental school 
education (Figure 1). It helps students to relate 
themselves to clinical scenario because such a model 
of learning is an accurate reflection of real-life learning. 
Hence PBL is very suited to professional education 
programs like dentistry where it depends not only on 
knowledge but also on clinical applications.15It also 
inculcates an attitude of constant learning which is a 
necessity in today’s era of evidence-based learning.

Students preferred audio-visual aids in lectures in 
our study (Figure 1) which is in agreement with other 
studies since it helps them to learn more efficiently, 
organize their class notes and thus improve the students’ 
performance. 2,16-19 In contrary, Susskind found that 
though helpful, Powerpoint presentations (PPT) did 
not enhance the performance of students.20 The reason 
for preferring PPT maybe perhaps due to most of our 
topics involve pictures of clinical and laboratory cases. 
Moreover, it not only saves time for the teacher during 
lecture hours but also able to create a picture of clinical 
procedures, which will have a long lasting impact in the 
mind of students. 

The ultimate goal of the preclinical dental training 
is to prepare students to deliver the best possible care 
in the clinic by simulating the clinical conditions in 
laboratory. The students are then expected to build on that 
foundation during their clinical education and graduate, 
ready to enter practice.21 Based on the responses to the 
questionnaire, it was found that a majority of students 
consider the number of hours dedicated to preclinical 
training to be sufficient (Figure 2) and second year of 
dental school is an appropriate time  for preclinical 
exercises both in operative dentistry and prosthodontics 
(Figure 2) and it also satisfies the syllabus suggested 
by Dental Council of India. A vast majority of students 
felt wider range of preclinical dental procedures and 
techniques (Figure 2) like preparations for ceramic 
crowns, veneers, and inlays should be taught which may 
improve the relevance of preclinical courses in similar 
dental school settings.21, 22 

In the present study, students find, video 
demonstrations of the preclinical procedures as well as 
handouts about the procedure, of great value (Figure 
2). This is in agreement with previous studies which 
had received a positive response from students, when 
their school included audio-visual aids and educational 
handouts to their course structure.22   Visual aids help 
students’ conceptualize better and gives them a clear 
understanding and handout will help them for future 
reference.

The degree of understanding clinical training and 
patient treatment is most critical and is the basis of 
students’ professional career as a dentist. Majority 
of students agreed that the third year of their dental 
education was the appropriate time to start treating 
patients (Figure 3). Contrary to our study,  in  another 
study, dental students feel that they have lost out on 
time that could be spent on treating patients especially 
in the first half of dental school curriculum which curbs 
the experience of clinical learning.23 Another study 
has pointed out that students are unable to judge the 
significance of their education until sometime after 
they graduate and have practiced dentistry on their 
own.24Hence it is better to increase the hours of clinical 
postings  in nodle centres or in private clinics/ corporate 
clinics during  undergraduate training may help to train 
the students for clinical practice. 

Students have strongly agreed that discussing 
treatment plan and obtaining guidance from faculty 
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before treating a particular case is helpful to them 
(Figure 3). The skills and techniques that students learn 
in the clinical setting heavily depend on their interaction 
with faculty who also serve the role of a guide and 
mentor,where teaching, mentoring and patient treatment 
co-exist, in a pressing environment. 25, 26

In our study, students found timely clinical 
assessments and tests are helpful (Figure 3) to get 
feedback from the faculty to improve themselves. Proper 
assessment drives and stimulates for deeper learning, 
but this cannot be generalized.27, 28 When a well- planned 
assessment has a clear objective, provides feedback 
immediately to students, fulfills its rightful role and 
comprises an integral part of the educational process.29 

Dental education puts forth a unique challenge of 
preparing future health professionals. This involves 
teaching a multitude of skills that go beyond the content 
of periodic assessments and tests. A students’ self-
confidence is a significant concern in all phases of dental 
curriculum.30 In this study, a significant percentage of 
students felt that their undergraduate dental education 
equips them well to work successfully in private practice 
(Figure 3). It is understood that undergraduates will 
not attain complete clinical excellence at the time of 
graduation. Nonetheless, there lies a responsibility with 
dental educators to equip students with the necessary 
self-assessment ability, clinical reasoning, initial self 
confidence and preparedness for professional life and 
the ability to practice independent dentistry safely.26

Students that participate in this study felt the need for 
comprehensive clinical training (Figure 3). This can be 
due to the fact that treatment provided in a comprehensive 
clinic setting mimics the setup of a private practice. It 
gives the students a chance to build strong bonds with 
the patients and see the effects of treatment delivered. 
Comprehensive clinical training environment has been 
known to offer a lot in an educational setting.26 Schools 
offering comprehensive care approach to clinical 
education observed that it enhanced the students’ clinical 
experience.31

CONCLUSION

Within the limitations, from the present study it can 
be concluded that: 

1.  Students prefer an educational environment that 
is based on active learning rather than passive 

information delivery from faculty.  Theory 
classes can be aimed at being more application 
oriented and presented using audio visual aids. 

2. Pre-clinical training can include more clinically 
oriented procedures to enhance clinical 
performance in later years. 

3. Students also felt that comprehensive care 
training would help in their future clinical 
practice. 

This study provides an insight for curriculum 
planners. Teaching environment based on student’s 
preferences will aid effective learning.
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ABSTRACT

Introduction: Integrated Child Development Services is the largest national programme for the development 
of mothers and children in the world. The services are rendered through Anganwadi worker (AWW) at 
Anganwadi centre (AWC). An evaluation study is carried out to assess the perception of anganwadi services 
provided by the  beneficiary mothers of  3 to 6 year old children in Urban ICDS blocks in Kozhikode 
Corporation  

Method:  A cross sectional descriptive study was carried out in 4 urban ICDS blocks in Kozhikode. Data 
was collected using pretested semi structured questionnaire and interviewing  beneficiary mothers of 3 to 6 
year old children .

Results: Out of 234 mothers interviewed, 221(94.4%) of mothers perceived that the children were getting 
supplementary nutrition regularly from anganwadi centres. A large majority 196(83.8%) of mothers were 
satisfied with the PSE activities conducted in AWC’S. A large proportion 207(88.5%) of mothers perceived 
that AWW’s did not inform about the date, time, place of health checkup. A large proportion of mothers 
158(67.5%) felt that AWW’s  did not offer any referral advice for  the children during illness. About  
129(55.1%) of mothers perceived that health education session were conducted occasionally in AWC’s.

Conclusions:  In conclusion according to mother’s perception health checkup ,health education services  
and referral services were poor.

Key-words: Supplementary nutrition, Preschool education, Health checkups, Referral services, Immunisation, 
Health education
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INTRODUCTION

 Integrated Child Development Services described as 
India’s gift to her children helps to achieve major national 
nutrition and health goals embodied in National policy for 
children (1974),National health policy(1983),National 
plan of action for children(1982),National nutrition 

policy(1993)1. ICDS was launched in 1975 with 33 
projects. This programme is formulated to enhance the 
health, nutrition and learning opportunities of infants, 
young children and their mothers especially targeting 
for the poor and deprived. ICDS serves the target groups 
through network of anganwadis2. The centre is run 
by local community based women called AWW who 
is supported by another women anganwadi helper in 
service delivery3. The specific services provided through 
programme are Supplementary nutrition programme, 
Preschool education, Immunisation, Health checkup, 
Referral services, and Nutrition and health education4. 
ICDS has expanded remarkably in its scope and 
coverage, and today it covers around 33.738 million 
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children between three to six years of age, 39.871 million 
children between 6 months to three years, 18.047 million 
expectant and nursing mothers5. In Kerala, it covers 
around 4, 64249 children between three to six years of 
age and 4, 21540 children between 6 months to 3 years 
and 1, and 95927 pregnant and lactating mothers 5.  

To improve on the functioning of the anganwadis 
in urban areas, it is necessary to evaluate the services. 
Hence a study on perception of   ICDS services of urban 
anganwadis is planned   . This study brings in to focus 
certain bottlenecks and shortcomings in implementation 
of the programme in urban areas which can help in 
improving the services in the urban anganwadi centres.  
It helps us to improve health service delivery by 
producing information relevant to decision – making 
and assist planners and managers in making improved 
decision about programme and project. In this context 
this study was undertaken to assess package of services 
provided by the ICDS programme to 3 to 6 years children 
by assessing the perception of beneficiary mothers for  
uplifting the status of   children .

METHOD

 A community based cross sectional descriptive 
study was carried out in 4 urban ICDS blocks in 
Kozhikode Corporation. Keeping in view of prevalence 
of average and below average anganwadis in a study 
in Bangalore city by Vaijayanthi et al in 2010 noted 
as 54%, a confidence level of 95%, absolute precision 
of 9.2%, a sample size of 117 anganwadi centres was 
calculated6.Using Simple random sampling method 
sample size of 117 anganwadi centres were selected 
from total 543 anganwadi centres in Urban Kozhikode 
Corporation. Data was collected over a period of one 
year  from July 2012 to June 2013.Ethical clearance 
was obtained from institutional ethics committee and 
relevant permission from Social welfare department in  
Kerala. From each AWC 2 mothers – were selected by 
simple random sampling method. So 234 mothers of 
registered beneficiaries of 3 to 6 year old children were 
included to assess the perception regarding services 
provided by the Anganwadi centres.  Using various 
tools for data collection which included pretested semi 
structured questionnaire and interviewing mothers of 
registered beneficiaries of 3 to 6 year old children.   Data 
entered in MS excel and analysed using SPSS Software. 

RESULTS

To assess the perception of mothers of beneficiary 
children, 2 mothers from 117 anganwadi centres were 
selected using simple random technique. Totally, 234 
mothers were interviewed.

GENERAL CHARACTERISTICS

Out of 234 women, most number were educated 
up to high school 66(28.2%) and higher secondary 
62(26.5%). 73(31.1%) educated up to lower and upper 
primary.  There were 33(14.1%) educated up to graduate 
and above. In our study 129(55.1%) of mothers were 
from three generation families, 67(28.6%) were joint 
families and only 38(16.2%) were from nuclear families. 
Among 234 mothers 131(56%) were living in semipucca 
houses, 101(43.1%) in pucca houses. Only 2(0.9%) were 
staying in kutcha houses. Income was assessed using 
the APL//BPL cards, based on this large proportion of 
family of mothers 156(66.7%) were having APL card, 
rest of the families 78(33.3%) were having BPL card.

Table1. General characteristics of respondents 

General characteristics No.(n=234) %

Literacy Level

Primary 73 31.1%

High  school 66 28.2

Higher secondary 62 26.5

Graduate & above 33 14.1

Family Type

Nuclear 38 16.2

Joint 67 28.6

Three generation 129 55.1

Housing Type

Kutcha 2 0.9

Semipucca 131 56.0

Pucca 101 43.1

Income Status

APL 156 66.7

BPL 78 33.3
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BASIC INFORMATION ON FUNCTIONING 
OF AWC

A large proportion 221(94.4%) of mother were of 
perception that AWC opens and works regularly. About 
181(77.4%) of mothers reported that AWC’S were at 
a walk able distance from their residence. There were 
53(22.6%) perceived that their residence was far off 
from the anganwadi’s. Mothers were enquired about 
the reasons for sending children to anganwadi’s.  In this 
study  it was observed that ,130 (55.6%) mothers reported  
education  was a major priority for mothers for sending 
their children to AWC’s followed by supplementary 
nutrition 76(32.5%).  About 28(12%) mothers reported 
that they send children to anganwadi’s for both food and 
education.

PERCEPTION REGARDING SERVICES 
PROVIDED IN ICDS CENTRES 

 In this study among 234 mothers, 221(94.4%) 
of mothers perceived that the children were getting 
supplementary nutrition regularly from anganwadi 
centres. Most of the mothers 169(72.2%) were of 
opinion that quality of supplementary nutrition was 
average and only 26(11.1%) perceived as good quality. 
About 39(16.7%) reported that food is of poor quality 
and they mentioned that sometimes spoiled food was 
given in anganwadi centres. Majority 144(61.5%) of 
mothers reported that AWW’s monitor the growth of 
child once in a month and 89(38.1 %) of mothers opined 
that growth monitoring was done once in 3 months or 

occasionally

Most number 196(83.8%) of mothers were satisfied 
with the PSE activities conducted in AWC’S.  There 
were 38(16.2%) of opinion that they were not satisfied 
with the PSE activities. A large proportion 170 (72.6%) 
of mothers perceived that PSE activities in the AWC 
helps in improving the psychological development of 
the child and 64(27.4%) of mothers informed that PSE 
activities does not improves the same.

The majority 182(77.8%) of mothers reported that 
AWW’s informs mothers on date, time and place of 
immunisation sessions and rest 52(22.2%) of mothers 
were reported that AWW’s did not inform them on 
immunisation sessions. There were 129 (55.1%) of 
mothers were perceived   that health education session 
were conducted only occasionally in AWC’S and 
67(28.6%) of mothers were of opinion that health 
education session were conducted monthly or 3 monthly 
in AWC’s. 

A large proportion 207(88.5%) of mothers opined 
that AWW’s did not inform them about the date, time, 
place of health check up .In our study 142(60.7%) of 
mothers reported that AWW’s counselled them during 
sickness of children and 92(39.3%) of mothers perceived 
that there was no counselling. A large proportion 
220(94%) of mothers opined that they did not receive 
medicines from AWW’s. Most number of mothers 
158(67.5%) felt that there was no referral from AWW’S.

 Table 2: Perception of mothers regarding services of AWC’S 

 Services of AWC’s
 Proportion of respondents who said “YES”-               
  No.(n=234)

 %

SUPPLEMENTARY NUTRITION PROGRAMME

Regularity in Getting SNP 221 94.4

PRE SCHOOL EDUCATION

PSE  activities-Satisfaction 196 83.8

PSE improves psychological development 170 72.6

 IMMUNISATION

AWW informs immunisation 182 77.8

HEALTH CHECKUP

AWW’S informs on health check up 27 11.5

Counselling during sickness 142 60.7

Received medicines 14 6.0

REFERRAL SERVICES

Referred children 76 32.5
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DISCUSSION

A study by Manoj Kumar tripathy etal(Orissa 2011) 
observed that 94% of mothers perceived that AWC’S 
opens and works regularly and 55.5% of mothers are 
of opinion that AWC’s were walkable distance   from  
their residence7.  Pandey etal (Lucknow 2013) reported 
that 33.8% of respondents perceived that the purpose of 
enrolment at AWC’s of their children was learning 8.

NCAER (2001) revealed that 42 % of households 
reported good supplementary nutrition in anganwadi’s9.
Manoj Kumar tripathy etal in his study mentioned that 
73.5% of mothers reported that supplementary food 
is acceptable to the children7. Jose bobhan (Kerala 
2006) noted that 75.5% of mothers reported regular 
supplementary feeding in AWC’s10. According to 
Pratichi child report (West Bengal -2009),50% of 
mothers  reported low quality of food in anganwadi11.

About 46% of mothers reported no weighing of 
children in anganwadi’s according to (Pratichi  report 
West Bengal -2009)11. NCAER (2001) showed that, 
62.1% of mothers reported growth monitoring in 
anganwadi9. Manoj Kumar tripathy etal observed 
that 88.5% of mothers reported growth monitoring in 
anganwadis7. 

 According to NCAER (2001) , 93.3% of  mother 
reported  that anganwadi’s  provided preschool education9 
.  In the Pratichi child report (West Bengal -2009), 28% 
of mothers reported no PSE in anganwadi’s11.Manoj 
kumar tripathy etal(Orissa 2011) reported that  55% of 
mothers reported play mode learning in centres and the 
same study also mentioned that only 27% of mothers 
are of opinion that preschool educational activities aid 
in psychological growth of children7.Nibharani etal 
(Assam 2001) reported that only 26.67% of mothers 
satisfied with nonformal preschool education provided 
by anganwadi’s12. According to NCAER (2001) 74.8% 
of the households reported regular healthcheckup by 
anganwadi9. Ram prabhakar (Kolkata 2012) 77.8% of 
respondents reported that AWW had never counselled 
regarding health issues13.

CONCLUSION
In conclusion according to mother’s perception 

health checkup, health education and referral services 
were poor. There is a need for effective coordination 
between the health functionaries and the anganwadi 
workers in health checkups and referral services, 
nutrition and health education and referral services.
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ABSTRACT

Introduction: Depression has a higher prevalence among medical students compared to general population. 
This could lead to deteriorating academic performance, errors in patient care and even suicides. There are 
hardly few studies conducted in this part of the country to assess the prevalence of depression among medical 
students and also the factors associated with it. Also, there are no studies which have used the new version 
of the Beck’s Depression inventory (BDI-II). Hence in this background the present study was undertaken

Methodology: This was a cross-sectional study done at DM Wayanad Institute of Medical Sciences, Wayanad 
District, Kerala, between October 2017 and January 2018. All the undergraduate medical students of the 
college were the study subjects. Data was collected using a predesigned and pretested self-administered 
questionnaire (Beck’s Depression Inventory II). Completed responses were obtained from a total 720 
students.

Results: 68.5% were found to have no depression and 31.5% depression. 15.1%, 9.3% and 7.1% were found 
to have mild, moderate and severe depression respectively. Prevalence of depression was more among males 
compared to females, unmarried subjects compared to married, Part I-Final Phase students compared to other 
phases, NRI quota students compared to other quotas, Muslims compared to other religions, urban origin 
students compared to rural and those with a history of major life event, chronic illness, feeling of loneliness, 
backlog in academics, consumption of alcohol and tobacco compared to those without. However only place 
of origin, h/o major life event, feeling of loneliness, backlog in academics and h/o consumption of 
tobacco and alcohol were found to have statistically significant association with depression.

Conclusion: The Prevalence of depression in our study was lower compared to other studies. Urban origin, 
h/o major life event, feeling of loneliness, backlog in academics and h/o consumption of tobacco and alcohol 
were found to be associated with presence of depression
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INTRODUCTION

Depression is a mental disorder characterized by 
loss of interest and pleasure (anhedonia), decreased 
energy (anergy), feelings of guilt or low self-worth, 
disturbed sleep and/or appetite, and poor concentration.1 
It is a significant contributor to the global burden of 
disease and affects people in all countries across the 
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world with a global prevalence of depressive episode 
of 3.2%. Depressive disorders often start at a young 
age and often are recurrent throughout life. For these 
reasons, depression is the leading cause of disability 
worldwide in terms of total years lost due to disability. 
The demand for curbing depression and other mental 
health conditions is thus on the rise globally.2 

Worldwide, it has been demonstrated that 25–
90% of medical students are stressed, and stress is an 
important determinant of depression leading to a higher 
prevalence of depression among medical students than 
general population.3,4,5,6 Several factors may account 
for this fact. These include daily life stressors and 
stressors specific to the tedious learning environment.7 
The potential negative effects of emotional distress on 
medical students include impairment of functioning in 
classroom and clinical practice, stress-induced disorders 
and deteriorating performance. In medical doctors, it has 
been demonstrated that depression affects patient care 
leading to increased prescription error.8 Depression is 
also associated with higher suicide rates and this may be 
reason for higher suicide rate in medical professionals 
than the general population.9 This is especially true in 
female medical professionals.10 Students in extreme 
stress or depression need serious attention, otherwise 
inability to cope successfully with the enormous stress 
of education may lead to a cascade of consequences at 
both personal and professional levels.11 

To prevent depressive symptoms among medical 
students, decreased self-esteem, self-perceived medical 
errors and thus improve on the quality of care given 
to patients, factors associated with depression in 
medical training should be identified and appropriately 
tackled.12There are hardly few studies conducted in this 
part of the country to assess the prevalence of depression 
among medical students and also the factors associated 
with it. Also, there are no studies which have used 
the new version of the Beck’s Depression inventory 
(BDI-II). BDI-II was developed for the assessment of 
symptoms corresponding to criteria for diagnosing 
depressive disorders listed in Diagnostic and Statistical 
Manual of Mental Disorders; Fourth Edition (DSM-
IV, 1994).13 In this background, the present study was 
undertaken to find out the prevalence of depression 
among medical students and also the factors associated 
with it using the new version of the Beck’s Depression 
inventory (BDI-II). 

MATERIALS AND METHOD

This was a cross-sectional study done at DM 
Wayanad Institute of Medical Sciences, Wayanad 
District, Kerala, between October 2017 and January 
2018. All the undergraduate medical students of the 
college (i.e., phase I to phase III, part II) willing to 
participate in the study were the study subjects. After 
obtaining approval from the college administration, 
the students were approached individually in their 
hostel rooms and briefed about the purpose of the 
study. Participation in the study was voluntary. Oral 
informed consent was taken from the subjects and data 
was collected using a predesigned and pretested self-
administered questionnaire, the first part of which had 
questions pertaining to basic socio demographic details 
and possible factors contributing to depression and the 
second part Beck’s Depression Inventory II. The Beck 
Depression Inventory–Second Edition (BDI-II) is a 21-
item self-report instrument developed by Aaron Beck 
(1996) for measuring the severity of depression among 
adults and adolescents aged 13 years and older.  The 
composition of items has been carefully constructed 
which are related to depressive symptomatology such 
as hopelessness, irritability, guilt feelings, fatigue, lack 
of interest in sex, loss of pleasure, and also feelings 
of suicide thoughts/wishes etc. Each item in BDI-II is 
assigned a score 0 to 3. Thus, the total score of each 
participant ranges from 0 to 43. The interpretation 
of final scores is as follows; 0-13 → no depression,  
14-19→ mild depression, 20-28→ moderate depression 
and 29-63→ severe depression.13 Completed responses 
were obtained from a total 720 students. The respondents 
were asked not to mention their names for maintaining 
anonymity and also to encourage participation and elicit 
truthful response. Data were kept confidential. 

Data were entered in MS Excel and analyzed 
using Statistical Package for Social Sciences v21.0. 
Descriptive statistics such as mean and percentage and 
also inferential statistics like Chi-square test to find out 
association were used.

RESULTS

The total number of subjects were 720 of which 
263(36.5%) were males and 457(63.5%) females. 
23(3.2%) were married and 696(96.7%) were unmarried. 
173(24%), 270(37.5%), 148(20.6%), 129(17.9%) were 
from Phase I, Phase II, Phase III part I and Phase III, Part 
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II respectively. The mean age of the subjects was 21.03 
+ 1.55 years.

Out of the total 720, 493(68.5%) were found to 
have no depression, 227(31.5%) were found to have 
depression. 109(15.1%), 67(9.3%) and 51(7.1%) were 
found to have mild, moderate and severe depression 
respectively (graph 1). Prevalence of mild depression 
was more among females, whereas moderate and severe 
depression was more among males (graph 2). Prevalence 
of mild and moderate depression was highest among 
management quota students, whereas severe depression 
was highest among NRI quota students (graph 3). 
Prevalence of mild depression was highest among 
Phase II students, moderate depression among Phase I 
students and severe depression among Phase III, Part I 
students (graph 4). Prevalence of mild depression was 
highest among Muslims, moderate depression among 
Hindus, and severe depression among Christians (graph 
5). Prevalence of mild and severe depression was 
higher among unmarried students whereas moderate 
depression was higher among married students (graph 
6). Prevalence of mild depression was higher among 

rural students whereas moderate and severe depression 
were higher among urban students (graph 7).

It was observed that the prevalence of depression 
was more among males compared to females, unmarried 
subjects compared to married, Part I-Final Phase 
students compared to other phases, NRI quota students 
compared to other quotas, Muslims compared to other 
religions, urban origin students compared to rural and 
those with a history of major life event (loss of a close 
family member or friend, road traffic accident, break up, 
hospitalisation for major illness etc., in the last 3 years), 
chronic illness (sickle cell disease, asthma, diabetes, 
hypertension etc.,) feeling of loneliness (due to living 
away from home/ parents/siblings/friends), backlog in 
academics, consumption of alcohol (> once a week) 
and tobacco (at least once daily) compared to those 
without. However only place of origin, h/o major life 
event, feeling of loneliness, backlog in academics and 
h/o consumption of tobacco and alcohol were found to 
have statistically significant association with depression 
(table I).

Table I: Factors associated with depression

Variables Depression 
present

Depression 
absent Total P value

Sex
Male 90(34.2) 173(65.8) 263(100)

0.24
Female 137(30) 320(70) 457(100)

Marital status
Married 7(30.4) 16(69.6) 23(100)

0.91
Unmarried 220(31.6) 477(68.4) 697(100)

Phase of MBBS

I 60(34.7) 113(65.3) 173(100)

0.56
II 83(30.7) 187(69.3) 270(100)

Part I, Final Phase 107(72.3) 41(27.7) 148(100)

Part II, Final Phase 86(66.7) 43(33.3) 129(100)

Quota of admission

Govt 127(29.5) 303(70.5) 430(100)

0.1Management 87(36.6) 151(63.4) 238(100)

NRI 39(75) 13(25) 52(100)

Religion

Hindu 102(30.4) 234(69.6) 336(100)

0.76Muslim 87(66.8) 175(33.2) 262(100)

Christian 38(31.1) 84(68.9) 122(100)
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Place of origin
Rural 118(28.3) 299(71.7) 417(100)

0.03
Urban 109(36) 194(64) 303(100)

H/o major life event
Present 107(57.2) 143(42.8) 250(100)

<0.01
Absent 120(25.5) 350(74.5) 470(100)

H/o Chronic illness
Present 14(37.8) 23(62.2) 37(100)

0.40
Absent 213(31.2) 470(68.8) 683(100)

Feeling of Loneliness due to living 
away from home/ parents/siblings/
friends

Present 88(44) 112(56) 200(100)
<0.01

Absent 139(26.7) 381(73.3) 520(100)

Backlog in academics
Present 64(41) 92(59) 156(100)

<0.01
Absent 163(28.9) 401(71.1) 564(100)

H/o consumption of Alcohol
Present 8(61.5) 5(38.5) 13(100)

0.019
Absent 219(31) 488(69) 707(100)

H/o consumption of Tobacco
Present 18(45.5) 15(54.5) 33(100)

<0.01
Absent 209(30.4) 478(69.6) 687(100)

Cont... Table I: Factors associated with depression

Graph 1: Distribution of different grades of depression among 
the study subjects

Graph 2: Stacked bar graph comparing grades of depression 
between sexes

Graph 3: Stacked bar graph comparing grades of depression 
between different quotas of admission 

Graph 4: Stacked bar graph comparing grades of depression 
between students of different phases of MBBS
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Graph 5: Stacked bar graph comparing grades of depression 
between students of different religions

Graph 6: Stacked bar graph comparing grades of depression 
between married and unmarried students 

Graph 7: Stacked bar graph comparing grades of depression 
between rural and urban students

DISCUSSION

The prevalence of depression in our study was 
31.5%. However, few other studies have reported a 
higher prevalence i.e., 58% and 44.4%. The differences 
could be due to the different questionnaires used (PHQ-9 
in the former and older version of BDI in the latter) and 
the differences in the sociodemographic characteristics 
of the subjects. 15.1%, 9.3% and 7.1% subjects were 

found to have mild, moderate and severe depression 
respectively. Rawat et al., and Agrawal et al. have 
reported it as 43%, 12% and 3% and 44.42%, 27.12 and 
0.98% respectively. The differences could be due to the 
reasons mentioned above.14,15

It was observed that the prevalence of depression 
was more among males compared to females, unmarried 
subjects compared to married, Part I-Final Phase students 
compared to other phases. Agrawal et al. have also 
reported the prevalence to be more among unmarried 
subjects compared to married. However, Agrawal et 
al., and Rawat et al., have reported the prevalence to be 
more among females compared to males and Phase II 
students and Phase I students respectively which is in 
contrast to our study.14,15

In the current study place of origin, h/o major life 
event, feeling of loneliness, backlog in academics and 
h/o consumption of tobacco and alcohol were found to 
have statistically significant association with depression 
whereas sex, marital status, Phase of MBBS and h/o 
chronic illness were not found to have statistically 
significant association. Ngasa et al., noted that the 
presence of a chronic disease, major life events, gender 
and being a student at the clinical level were found to 
have statistically significant association with depression 
whereas h/o consumption of alcohol was not found to have 
statistically significant association. These differences 
could be due to differences in the questionnaires used 
(Ngasa et al., have used PHQ-9 questionnaire) and also 
sociocultural differences between the subjects in the two 
studies.16 Agrawal et al., have noted that gender, year of 
study and marital status were found to have statistically 
significant association with depression.14

The limitations of the study were that the study 
subjects were from a single college. Hence the 
findings cannot be generalized to the medical students’ 
community of the country or world. 

CONCLUSION

The Prevalence of depression in our study was 
lower compared to other studies. Urban origin, h/o major 
life event, feeling of loneliness, backlog in academics 
and h/o consumption of tobacco (at least once daily) and 
alcohol (> once a week) were found to be associated 
with presence of depression.
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ABSTRACT

Introduction: PRF [Plasma-rich fibrin] consists of numerous growth factors and platelet cytokines 
that promote faster wound healing. The use of PRF bandage on donor site in FGGs [free gingival graft 
procedures] can significantly reduce morbidity and accelerate healing. The aim of the presented case report 
is to document the contribution of PRF in the healing of FGG donor site.                                                                                                                              

 Method and Material: PRF was prepared and compacted as a dressing on the palatal wound. Post-operative 
follow-up was done every week for 1 month.                                                                                        

Results and Discussion: It was observed that wound healing was superior and accelerated compared to 
conventional FGG. Complete wound healing was observed in 2 weeks. The patient reported minimal pain 
during first 2 days post-operatively.                              

Conclusion: Owing to the promising results delivered, a PRF palatal bandage is an efficacious method to 
safeguard the raw wound engendered as a result of FGG remarkably alleviating discomfort afflicted patients.

Keywords: FGG, PRF, Donor site 
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INTRODUCTION

FGG is a widely used procedure for the 
augmentation of keratinized tissues in the oral mucosa.
[1] The root coverage provided by FGGs is similar 
to that of regenerative procedures and pedicle grafts 
however; FGGs offer superior gingival thickness which 
in turn helps in preventing recurrence of recession.[1] 
The graft is usually harvested from the palatal mucosa 
in the premolar-molar region.[2.,3] Being autogenous, 
the clinical outcome is far better than that of synthetic 
or allogenic grafts.[3] The primary disadvantage of this 
technique is the inevitable formation of two surgical sites 
and morbidity of the donor site. The palatal wound heals 
in 2-4 weeks by secondary intention relatively causing 
more pain and discomfort to the patient than connective 

tissue grafts[1,3] 

To overcome this, the use of a bio-active material 
consisting of growth factors may be considered for 
accelerating healing of the donor site.[4] Platelet-
rich fibrin, a second generation platelet concentrate 
stimulates angiogenesis, guided epithelial cell migration, 
development of an effective neovascularization resulting 
in accelerated tissue cicatrization, faster wound coverage 
and tissue remodeling.[4, 5] Moreover, fibrin and fibrin 
degradation products provide immunity by stimulating 
the migration of neutrophils and permitting their 
adhesion to endothelium and fibrinogen by increasing 
the membrane’s expression of CD 11c/CD18 receptors[5]

This case report describes the clinical outcome 
of PRF used as a palatal bandage and the significant 
reduction in post-operative pain and inflammation, 
consequently reducing the donor site morbidity. An 
attempt has been made to relate and compare the palatal 
wound healing where FGG was done and wound closure 
was achieved with a non-eugenol pack. 
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CASE REPORT

A systemically healthy male patient, aged 28 years 
was referred to the Department of Periodontology, 
Manipal college of dental sciences was evaluated for this 
case. Root coverage was indicated for lower left central 
incisor 31[Photoplate1]. 1 week ahead of surgery, the 
patient was advised for the following investigations- 
bleeding time, clotting time, hemoglobin count and 
platelet count, all of which were found to be within the 
normal range.

Surgical technique:

Prior to preparation, vitals of the patient were 
checked and found to be normal. Intra-oral asepsis was 
attained with 0.2% chlorhexidine digluconate solution 
and local anesthesia was administered. The receptor bed 
was prepared [Photoplate1] and a sterile template was 
used for measuring the dimensions of the graft, required 
for coverage. 

Donor site:

A split-thickness graft of the required dimensions 
was harvested by conventional scalpel technique from 
the palatal keratinized mucosa in the region around 
the premolars and the first molar. The bleeding was 
controlled by digital pressure. A sample of 10ml venous 
blood was collected from the antecubital vein, without 
any anti-coagulant and was immediately subjected to 
centrifugation at 3000rpm for 10 minutes as described 
by Choukronet.al.5 A layer of fibrin formed in the tube 
between a layer of erythrocytes at the bottom and plasma 
poor plasma [PPP] at the top. Being a good hemostatic 
agent PPP was separated from the centrifuged blood 
using syringe and was applied on the palatal wound 
using gauze to control bleeding. The PRF was then 
emptied onto sterile gauze [Photoplate2] and squeezed 
to form a PRF membrane, which was resized to that of 
the palatal wound [Photoplate2]. The PRF was secured 
in place and the wound was closed by matrix suturing 
with 5-0, braided silk wire and placing a non-eugenol 
pack. Retention of the periodontal pack and protection 
of the donor site was aided by a sterile plastic stent.

Recipient site:

The FGG obtained was placed at the prepared 
recipient bed and sutured using 5-0, braided silk wire. 
[Photoplate1] A non-eugenol pack was placed over it. 
The patient was prescribed analgesics for 3days and 

chlorhexidine mouthwash for 2 weeks and recalled for 
suture removal after 1week and follow up was scheduled 
at intervals of 1week for 1month.

Clinical outcome

The patient was questioned if he faced any pain or 
discomfort at the donor site. According to the patient, 
discomfort was minimal, especially for first 2 days post-
operatively. Palatal wound was then examined which 
revealed that the periodontal pack was intact and the 
palatal sutures were secure. After 10 days, the sutures 
were removed and the wound was further scrutinized. An 
uneventful superior healing was observed at the donor 
site that was visibly appreciable [Photoplate3.]. The 
wound had diminished in size and the margins showed 
no signs of inflammation, merging with normal tissues. 
Complete wound healing was observed in 2 weeks.

Photoplate1 Pre operative and Immediate Post Operative 
photographs of recipient and donor site

Photoplate 2. Preparation of Platelet-rich Fibrin and Donor 
Site Covered With PRF Membrane
Photoplate 3. From Clockwise Direction, Donor Site: A) On 
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The Day Of Surgery, B) Second Day Post-operatively C) 
Fourth Day Post-operatively D) 10th Day Post-operatively E) 
one month operatively

DISCUSSION

Free gingival grafts have been extensively used since 
their introduction by Bjorn in 1963. [6] The fate of the graft 
is largely dependent on the survival of the connective 
tissue at the recipient site. [7] Usually, sloughing of the 
epithelium is observed and sometimes, the graft, though 
healthy, is bulbous, and can be demarcated from the 
normal tissue. [7] Complete healing in FGGs is delayed 
and occurs by secondary intention, thus the graft is 
morphologically distinguishable from adjacent tissues 
for months.[3, 7] Moreover, donor site pain and morbidity 
was much longer and greater, making it less preferable 
for root coverage procedures.[3]

The use of PRF as palatal bandage was first advocated 
by Aravindaksha et al. [2] as an efficacious approach to 
protect the raw wound area of palatal donor site to reduce 
healing time and patient discomfort. PRF is known to 
improve body’s natural defense mechanism and promote 
healing and regeneration of tissues. Being strictly 
autologous, it is advantageous over the conventional 
PRP as it eliminates the need for biochemical handling of 
blood.[8] Additionally, preparation of PRF is inexpensive 
and eliminates the risks related to toxenogenous [bovine] 
derived thrombin.[4] However, the preparation of PRF is 
technique sensitive as it involves immediate collection 
of blood and centrifugation, prior to initiation of clotting 
cascade.

The triad of angiogenesis, immunity and formation 
of epithelial cover are substantiated by PRF.[5] PRF 
comprises of fibrin that binds to several growth factors 
like, fibroblast growth factor, platelet derived growth 

factor, vascular endothelial growth factor and angiopoietin 
which play an important role in initial angiogenesis. The 
molecular structure of fibrin serves as an optimal matrix 
that supports proliferation of fibroblasts and endothelial 
cells, allowing rapid angiogenesis.[5] PRF is considered 
to be an immune organizing node, owing to its rich 
content in cytokines that possess chemotactic properties 
and facilitate neovascularization.[9] These cytokines are 
gradually released from the PRF during fibrin matrix 
remodeling that favors wound healing.[9] Rasmuset 
et al.[10] postulated that the fibrin matrix promotes 
synthesis of Type I collagen and protects endogenous 
fibrogenic factors from proteolytic degradation, forming 
a physiologic architecture conducive to wound healing.

In the present case, excellent healing was achieved 
within 14 days. The graft was pink, firm and merged 
with the surrounding tissues. Signs of inflammation or 
infection were not seen. The reason for accelerated and 
superior degree of healing may be attributed to the use of 
PRF as a palatal bandage. 

CONCLUSION

PRF as an adjuvant has succeeded in mitigating 
post-operative pain and morbidity of the donor site. 
Using it as a bio-active dressing is time-saving and cost-
effective. From a clinical standpoint, PRF promotes 
all the imperative parameters associated with wound 
healing and further implications of this novel technique 
in periodontal surgeries need to be elucidated. 
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ABSTRACT

The term human resource means the total sum of competencies in the society. The development of an 
economy depends on all competencies of Human resources. In present day context, the human resource 
development gains importance as it shapes development strategies of nations in global context. The hotplate 
of recent economy issue is the employment factor and in turn manpower development of the respective 
country. The developed countries are free from the problem of unemployment but suffering from, disguised 
unemployment and underemployment. The current study focuses on market mechanisms, by employing 
new strategies in the present academic system through matching education and training to augment the need 
for human resources. The basic objective of present study to induce the Tamilnadu government intensify 
efforts so as to increase public as well as private investment and spending on key Social Services, such as 
Education system, Social welfare measures, Proper Nutrition, sufficient irrigation facility, Adequate and clean 
sanitation Public health and Family Welfare etc., Chapter one provides basic idea about the Human resource 
development and Employment. Chapter two displays the methodology of the study. Chapter three lists the 
review of literature. Chapter four describes the share of employment in all three sectors and corresponding 
industrial break up with projection of the share of employment in developed countries. Chapter six describes 
the same for developing countries. The last chapter concludes with the findings and suggestions.

Keywords: HRD, Employment, Economic Development, Labour, Sectors 

INTRODUCTION

The human resources has crossed it territory of 
significance from personnel department to Administrative 
level and policy framework. The performance of 
production intended to verbal evolution of human 
resource development. Human beings are an asset who 
must be hired, satisfied, developed, and retained in 
current scenario. In long run, like financial assets and 
materials assets, even human assets also be maintained 
and replaced based the demand of the commercial world. 
In the line of organization human resources attains the 
higher grade as it sustain the feasibility of business policy 
in the reality. The human resources development are 
not restricted with the formal approaches such as class 
room training, hands on courses or preplanned training 
programme, but also extended to informal way by means 
conversation, coaching by manager, project proposal 
and presentation. Healthy organizations are adopting 

both formal and informal bases for the development of 
human resource development.  The dictionary meaning 
of human resources, ‘the people, staff or person who 
operates and maintains the organization which is 
contrasted from other assets like physical, financial, 
monetary and material assets’. Human Resource is a 
process implemented in an organization which deals 
with the people and issues related to people such as 
reward, appointment, recompense, routine management, 
and training. The growth of human resources in the 
recent past has witness the level of reaps and bounds 
of development of business practices and it becomes 
integral part of the organization. 

METHODOLOGY

Hypothesis 

Human resource development influences the mental 
and physical conditions of the employee.
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Human resource development improves labour 
working days.

OBJECTIVES OF STUDY

To analyze the role of human resources development 
in growth of Indian economy.

To prove the HRD meant for the right person is in 
the right place at the right time.

To construct a framework for employees to improve 
personal and technical skills, knowledge, and abilities.

REVIEW OF LITERATURE

According to India Labour and Employment report 
20141, the structure of the labour market, patterns of 
employment growth, and labour-market institutions 
play an important role in shaping development patterns 
and outcomes. However, there is a lack of analytical 
documentation on these issues. 

Amitabh Kundu and P.C. Mohanan2 According to 
them, the trends and pattern of economic growth does 
not guarantee that the growth of job opportunities will be 
equal to that of the working age population or higher than 
that, after wiping out the backlog of umemployment.

T.S Pabola and Partha Pratim Sahu3, According to 
them, a major proportion of workers in non-agriculture 
economic activities work in informal sector where they 
suffer from a large quality deficit in employment, in 
terms of low productivity, low earnings, poor conditions 
of work and lack of social protection.

IMA report4 has analyzed and prepared a report on 
the India employment Report, the employment during 
2015-16. In this report, they compared the employment 
with talent scenario in India.  During the this period nearly 
462.5 million people above the age of 14 years were 
employed, and it is more than 9 million, a decade ago. It 
is unforturnate that nearly 18 million were searching for 
jobs. The number of people has increased by about 91 
million between 1999-00 and 2015-16.  However, both 
number of people employed and their share in the total 
population have decre3ased streadily in the last four 
years.  Between 1999-00 and 2015-16, about 1.5 times 
more people were employed in the urban areas than in 
rural areas.  The urban workforce increased at a much 
faster rate 3.3 percent CAGR compared to 0.8 percent of 
rural work force. The rate of rural employment declined 

frm 3.5 times urban employment in 2004-05 to 2.4 times 
in 2015-16.

Sona Mitra5 According to her, proportional 
employment generation has not been achieved along 
with incremental output growth rate and secondly  
employment opportunities have negative growth with 
the traditional labour intensive industries.

HRD and Management Development

The strength of human resource development 
depends on the management and leadership development 
process which is flexible and continuous, linking 
an individual’s development to the goals of the task 
available in the organization.  The correlation between 
the level of employment and economic activity, witness 
a positive response from the worldwide statistics. Table 
1 depicts the share of employment from the primary, 
secondary and tertiary sector with respect to economic 
activity, extracted from world development Indicators 
for the year 2011 to developed countries.

Table 1: Share of Employment by Economic 
Activity (%) year 2011

Country Agriculture Industry Service

UK 1.5 23.5 75.0

USA 2.0 22.0 76.0

France 1.5 23.5 75.0

Japan 5.0 29.0 65.0

Germany 2.5 31.0 66.0

Italy 5.5 29.5 65.0

Australia 4.5 20.0 75.5

Source: World Development Indicators (WDI): 
20116

The above table indicates, the elasticity of 
employment in the developed countries significantly 
differs across the sectors. As a matter of fact, there is no 
provision for further employment irrespective of output. 
Except pure agriculture, the scope for the employment is 
almost zero and the value of elasticity in service sector 
ranges from 0.3 to 0.5.  However, there is a space for the 
overall employment level, for the agro based industries 
and core manufacturing industries for service sector in 
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large base. From our projections, it is seen that even if the service sector grows at more than 10 per cent, its share in 
employment by 2013 will still be only 29 percent rising from the level of 23 per cent in 1999-2000.

Table 2: Employment Projections (at % growth rate)

 
1999-2000

2004-05 Projected 
Elasticity

Growth 
Rate

Employment
Growth rate

2017

Agriculture
237.56

240.32 0.10 4.00 0.40 252.11

Mining& quarrying
2.27

2.24 0.00 4.70 0.00 2.24

Manufacturing 48.01 51.79 0.22 10.50 2.31 68.11

Electricity, Gas and water 
supply 1.28

1.29 0.00 8.30 0.00 1.29

Construction
17.62

21.10 0.60 8.50 5.10 38.32

Trade, hotels& restaurant
37.32

45.76 0.50 9.20 4.60 78.49

Transport, Storage and 
communication 14.69

18.78 0.40 10.50 4.20 30.76

Financing, insurance, real 
estates
and business services

5.05

5.90 0.50 11.00 5.50 11.21

Community, social and 
personal services 33.20

35.95 0.30 7.60 2.28 47.11

Total Employment
397.00

423.13 0.22 8.00 1.76 529.64

Labour Force (1.5%)
406.05

437.43 522.99

Labour Force (1.8%)
406.05

443.93 549.90

Unemployment rate 
(1.8%)          2.23 3.68

Source: Planning Commission: 2016

From table 2, it is evident that fast-tracking growth 
is dominant in all economic activities to expanding 
employment opportunities. The need of the hour arises 
to support and enhance both demand and supply sides of 
the human resources in order to achieve new heights of 
employment. On the demand side the most compelling 
force is evident for growth in the employment. The 
estimates are projecting a sustained growth of 8.5 per cent 
per annum, by 2015, and unemployment will be totally 
eliminated. The macroeconomic policy framework may 
facilitate accelerated growth in the economy. Secondly, 
demand side strategy envisioned with specific policies 

for selective sectors aimed at the growth of labour 
intensive industries like appeal industry, leather industry 
and textile industry. This must be managed in such a way 
that there is no compromise with efficiency. The supply 
side interventions should be in capacity building and 
enhancing the skill endowment of the labour force.

The following table portrays the share of employment 
by economic activity for the South East Asian countries 
for the year 2011.
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Table: 3 Share of Employment by Economic Activity (%) Year 2011                                     

Country Agriculture Industry Service

China 49.8 23.5 26.7

Indonesia 55.5 14.0 31.0

Thailand 49.0 18.5 32.5

Philippines 35.0 15.0 50.0

Malaysia 17.5 31.5 51.0

Korea Rep. 10.5 26.5 55.5

Pakistan 58.5 14.5 27.0

India 57.0 21.0 22.0

Sources: World Development Indicators (WDI): 2011

It is acknowledged from Table 3 that discussion of the employment situation or an employment strategy will not 
be complete without a reference to the social safety nets for workers. The organized sector of the society represents 
the social secured sector which are lacking in the developed countries like India.

Table 4:  Rate of Growth of Population, Labour Force and Employment: 2011

Time intervels
Population growth
(% per annum)

Labour force  (% 
per annum)

Employment  
Groqwth 
(% per annum)

Gross Domestic Product 
growth
 (% per annum)

1972-73 - 1977-78 2.27 2.94 2.73 4.70

1977-78 to 1983 2.19 2.04 2.17 4.05

1983 to 1987-88 2.14 1.74 1.54 4.23

1987-88 to1993-94 2.10 2.29 2.43 5.85

(1983 to 1993-94) (2.12) (2.05) (2.04) (5.20)

1993-94 to 1999-2000 1.93 1.03 0.98 6.63
1999-2000 to
2010-2011

1.21 1.73 1.27 5.21

Source: Report of Task force Employment 
Opportunities, Planning Commission:7

The essence of the study is to compare the 
employment with the economic activity for which the 
growth rate of population, labour force and employment 
are compared with the Gross Domestic Product with 
their growth rate. Surprisingly there is a positive linkage 
between employment and the GDP, and also other 
Economic indicators.

CONCLUSION

From the current study, it can be reviewed that 
employment opportunity are to be generated through 
the effective human resource management. Unless and 

otherwise, it is difficult to enhance the production policy 
and other industrial policy. The main suggestion of the 
study is the rural industrialization through available 
human resource the backward, semi-urban and remote 
areas. The labour intensive industries are encouraged 
to implement the human resource policy in order to 
create more employment opportunities. The may pave 
way for equality in the developmental activities as well 
as utilization of available human resources in optimum 
way.
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ABSTRACT 

Objective : The objective of the study was to find out the efficacy of  structured teaching  programme (STP) 
of Kangaroo Mother Care ( KMC) among mothers in AIMS, Kochi. Materials and method: A quantitative 
approach with quasi experimental   pretest – posttest design  and convenience sampling technique ws used in 
this study. Study was conducted on 100 antenatal mothers’ ( 50 experimental and  50 control group) attending 
gynecologic OPD, AIMS , Kochi, Kerala. The  tools  used for the study was  Knowledge Questionnaire  on 
KMC with 13 items related to demographic data and 17 items related to KMC. Result : The present study 
reveals that out 50 subjects of experimental group, the mean  pretest knowledge  score  is 7. 4 and the mean 
posttest  knowledge score  is 10.5 after the implementation  of Structured Teaching Programme (STP). The 
control group, mean  pretest knowledge  score  is 8.2  and the mean posttest  knowledge score  is 6.9. There 
is high level of  significance   in the knowledge score of the subjects between the experimental and control 
group at (t (98) =2.62 ,p<0.000 ).The pretest and post test knowledge score was greater in primigravida 
mothers than multi gravida mothers .A statistically significant association was observed for  educational 
level and knowledge score   (f 17.56  ,p<0.05), prior information  and knowledge score (f 8.369,p<0.05). 
Conclusion: Based on the study findings the STP was significantly effective to improve the knowledge level 
of mothers’ regarding the KMC. Majority of the mothers’ 35 (68%) had  inadequate knowledge regarding  
KMC before the implementation of the STP and after the implementation  37 (74%)  attained  adequate 
knowledge.
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INTRODUCTION

Kangaroo care seeks to provide restored closeness of 
the new born with family members by placing the infant 
in direct skin –to-skin contact with them. This ensures 
physiological and psychological warmth and bonding. 
The parent’s stable body temperature is more smoothly 
than an incubator, and allows for readily accessible 
breast feeding when the mother holds the baby this way 
.While this model of infant care is substantially different 
from the typical western neonatal intensive care unit. It 
is estimated more than 200 neonatal intensive care units 

practice kangaroo care today. One recent survey found 
that 82%of neonatal intensive care units use  kangaroo 
care in the States today.1.

Caring low birth weight baby is a great challenge 
for the neonatal care unit and the family. Number of low 
birth weight baby is still far beyond the expected target 
in our country. The cost of the quality management of 
these babies is increasing day by day . KMC  is low 
cost approach  for  the care of low birth weight baby. 
This method of care was introduced and popularized 
by Dr. Edger Roy, Dr .Martinez and Dr. Charpak in late 
1970’s[2].

Sivapriya S, Subash J, Kamala S. (2008) conducted 
a quasi experimental study to assess the knowledge of 
mothers of preterm babies regarding kangaroo mother 
care and to evaluate the effectiveness of structured 
teaching programme on kangaroo care among the 
mothers of preterm babies. A total of 35 mothers were 
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selected for the study. Findings of the study revealed 
that, the pre-test knowledge of the Kangaroo Care was 
Nil. After the structured teaching programmepost test 
knowledge of the mother regarding Kangaroo Care 
was increased. 6 (17.10%) mothers had inadequate 
knowledge on Kangaroo Care, 25 (71.4%) mothers had 
moderately adequate knowledge and 4 (11.5%) mothers 
had adequate knowledge on Kangaroo Care. Kangaroo 
Mother Care is a simple low cost and highly effective 
intervention for low birth weight babies. And also 
teaching programmes can improve the knowledge of 
mothers on Kangaroo Care. So, educational programme 
on Kangaroo Care can be provided to Mothers, which in 
turn will improve the preterm and low birth care [3].

Preterm birth is now the leading cause of under-five 
child deaths worldwide with one million direct deaths 
plus approximately another million where preterm is a 
risk factor for neonatal deaths due to other causes. There 
is strong evidence that kangaroo mother care (KMC) 
reduces mortality among babies with birth weight <2000 
g (mostly preterm). KMC involves continuous skin-
to-skin contact, breastfeeding support, and promotion 
of early hospital discharge with follow-up. The World 
Health Organization has endorsed KMC for stabilised 
newborns in health facilities in both high-income and 
low- income countries [4].  The study will initiate key 
steps in the development, implementation and expansion 
of sustainable, facility-based KMC services in  the 
institution  and thereby in all developing countries.

AIMS AND OBJECTIVES

The aim of the study was  to find out the efficacy 
of  structured teaching  programme  of KMC among 
mothers in AIMS,  Kochi 

1) Identify the pretest and post test  knowledge score 
on KMC among mothers’of experimental group

2)  Evaluate pretest and posttest level of knowledge 
score among mothers’ control group

3) Compare the post test level of knowledge score 
among primi and  multipara  mothers’

4) Find the association between the selected 
demographic variables and knowledge level on KMC 
among mothers’

HYPOTHESIS

 H1:There will be significant difference in the 

posttest knowledge score after the administration of the 
STP the experimental group.

H2: There is significant association between the 
post test knowledge score and the selected demographic 
variables .

VARIABLE

Independent Variable : STP regarding KMC

Dependent Variable : Knowledge  of mothers’

MATERIALS AND METHOD

The study was conducted on 100 antenatal mothers 
and the research approach is quantitative and research  
design used was quasi experimental   pretest – posttest .The 
researcher explained the purpose of  study and obtained 
an informed consent and the tool was administered and 
the data was  obtained from the mothers .The  tools  used 
for the study was  Knowledge Questionnaire  on KMC 
with 13 items related to demographic data and 17 items 
related to KMC. Each mother took nearly 20 minutes 
to   take  fill the  questionnaire .The data obtained was 
analyzed using inferential and descriptive statistics i.e  
independent and paired’ t’ test. and  Chi square .

DATA COLLECTION INSTRUMENTS

Tool 1:  Knowledge Questionnaire on KMC.

Part I Demographic Performa

The semi structured questionnaire was with 13 
items related to  demographic data-age , marital status 
,education ,occupation  area of residence, ,number of 
delivery , number of children, birth weight ,mode of 
delivery ,number of pregnancy, prior information, prior 
practice of KMC  

Part II  Knowledge questionnaire

17 items related to KMC with four options out 
of which one answer is the most appropriate which is 
graded as one and the wrong answer with zero.

RESULTS AND DISCUSSION

 Section 1  :  Socio demographic characteristics 
of  subjects
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   Table 1 : Distribution of subjects  based on 
demographic variables.  n = 100

Sl no.    Sample  characteristics 
 Frequency
           ( f ) 

Percentage
         ( %)

1 
Age in years
18- 25 

  49    49 %

26-32  46     46 %

33-40  5 5 %

Above 40 - -

2
Education 
Primary school   15    15 %

Secondary school  27   27 %

Graduate  46   46 %

Postgraduate/above    12  12 %

3
Occupation 
Homemaker 62   62 %

Government employee    6 6 %

Private employee 32  32 %

 Business - -

Table 1 depicts most of the mothers 49(49%) 
falls in the age group between 18-25 ,46(46%) of the 
mothers were graduates ,62(62%) of the mothers were 
homemakers ,59(59%) of the mothers were primi 
gravida  and 66(66%) of the mothers did not have any 
prior information about KMC .

     n = 100                 

Figure 1: Distribution of  subjects according to  gravida

Data presented in figure 1 shows that out of  100  
mothers  59(59%) of the mothers are primi  gravida and 
41(41%) are multigravida. 

n  = 100

Figure 2: Distribution of subjects according to any prior  
information

Data presented in figure 2 shows the   frequency 
and percentage of  mothers  according to  any prior  
information on KMC . Among 100 mothers  64 (64%) 
of the mothers have   no information  on KMC and  
36(36%) are having  informations  on KMC .

Section II: Analysis of   pre & post test knowledge 
score of the mothers

Table  II – Distribution of samples according  to   
pre –test knowledge score of experimental group 

n  = 50

Pre test score experimental group

Level of knowledge  
 Frequency
           ( f ) 

Percentage
         ( %)

Adequate knowledge  >13  0    0  %  

Moderate knowledge 9-12   16   32 %

Inadequate knowledge  <8    34  68   %

The data presented on table 2 shows that out 
of 50 mothers 16(32%) of mothers have  moderate 
knowledge, 34(68%) has inadequate knowledge  before 
the implementation  of STP on  KMC
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Table III – Distribution of samples according to  post –test knowledge score  of experimental group

n=50                                                                                                           

 Post test score experimental group

Level of knowledge  
 Frequency
           ( f ) 

Percentage
         ( %)

Adequate knowledge  >13   6    12  %  

Moderate knowledge 9-12   37   74 %

Inadequate knowledge  <8    7   14 %

The data  presented on table III shows that out  of 50  samples 6( 12%) samples have gained adequate knowledge 
,37(74%) of sample has attained  gained moderate  knowledge  and 7(14%) have  inadequate  knowledge  after the 
implementation  of STP.

Section III: Comparison  the pre test and post test level of knowledge score of experimental and control 
group

Table IV  – Distribution of samples according to  mean ,standard deviation ,mean difference and ‘t’ value 
of the experimental group  n = 50  

Knowledge mean 
difference  t-value df 

level of    
significance

EXPERIMENTAL GROUP
Mean SD

11.964 
 
49  .000

Pre test 7.40 1.714  . 115  

Post test   10.50   1.854 .123

(t (49 )= 3.269,p(.000))

The data presented in table IV shows that there is a significant difference in the knowledge score of the subjects 
within the group after the intervention.                                                                                        

                                                                       (n=100)

Figure 3: The mean  pre test and post test knowledge scores
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Figure 3  indicate that the mean knowledge  score of the  experimental group pre test is 7.4 and the mean post 
test score  is 10.5 after the implementation  of the intervention and the mean knowledge score of the control group 
pre test is 8.2 and the post test is 6.

Table V  – Comparison of posttest between the experimental and control group  n= 100    

Knowledge mean 
difference  t-value df 

level of    
significance

EXPERIMENTAL 
GROUP
Post test  

Mean SD

 0.123

8.369 
 
98 .000

10.50 1.854 

CONTROL GROUP
Post test  

6.94 2.368   0 .73

(t (98) =2.62 ,p<0.000 )

The data presented in table V shows that there is high level of  significance   in the knowledge score of the 
subjects between the experimental and control group.

Section IV- Association between knowledge level of subjects and selected demographic variables  

Table VI – Association between education and  pretest knowledge score  n= 100

 Variable  Level of     Knowledge  df  ᵡ2 p-value

Education     inadequate moderate   adequate 

6 17.536 0.008

Graduate 28 21 0

 Postgraduate 3 8 1

Primary school  13 2 0

Secondary school 18 9 0

Table VI  reveals that there is significant association between education and level of education at   (ᵡ2-
17.536,p<0.05)

DISCUSSION

Out of 50 samples  of experimental group 16(32%)  
of the sample  had  moderate knowledge,34(68%) had  
inadequate knowledge , before  the administration of 
STP.

Out of 50 samples of experimental group37 (74%)  
of the sample gained moderate knowledge,7(14%) are 
still having  inadequate knowledge and 6 (12%)  samples 
are having adequate knowledge  after the administration 
of STP.

The mean pre test knowledge score is 7.40 and  
post test knowledge score is 10.50of the experimental 
group. And the mean pre test knowledge score is  8.28 
and  post test knowledge score is  6.94 of the  control 

group.  Statistical analysis of data shows mean post test 
knowledge score was 10.50 which is higher than the 
mean pre test knowledge score was 7.40. There is  3.1 
mean   increase in the knowledge .

There is high level of  significance   in the knowledge 
score of the subjects between the experimental and 
control group at (t (98) =2.62 ,p<0.000 ).

Sivapriya S, Subash J, Kamala S. (2008) conducted 
a quasi experimental study to assess the knowledge of 
mothers of preterm babies regarding kangaroo mother 
care and to evaluate the effectiveness of structured 
teaching programme on kangaroo care among the 
mothers of preterm babies.  After the structured teaching 
programme post test knowledge of the mother regarding 
Kangaroo Care was increased. 6 (17.10%) mothers had 
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inadequate knowledge on Kangaroo Care, 25 (71.4%) 
mothers had moderately adequate knowledge and 4 
(11.5%) mothers had adequate knowledge on Kangaroo 
Care.[3]

The findings of the present study correlates with 
the findings of the supportive study . Hence STP can be 
considered as an important teaching method to impart 
knowledge

CONCLUSION

KMC is a powerful, easy  method to use and  to 
promote the health and wellbeing of low birth weight 
babies. KMC helps in maintaining temperature of infant; 
facilities breast feeding; improves growth; reduces 
infection; and improves mother-infant bonding.[4]  Many 
Mothers in India does not know how to practice KMC 
on their low birth weight babies and hence they do not 
practice also. So, to know the current knowledge and 
attitude of mothers regarding KMC and to improve their 
knowledge and practice some research studies are needed 
to carried on with teaching programmes on mothers of 
low birth weight babies. In turns it also helps the nursing 
personnel to improve their communication skills.[5]
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ABSTRACT

Background: Indoor air pollution (IAP) refers to chemical, biological and physical contamination of indoor 
air. It is of great concern owing to the range of ill effects it has on health. Rural India still relies on biomass 
fuels for cooking inspite of availability of cleaner fuels.

Objective: To assess the knowledge, and practices regarding indoor air pollution and its health hazards 
among rural women in Kuthambakkam village in Tamilnadu.

Methodology: A cross sectional descriptive study was conducted among rural women from 150 households 
in Kuthambakam village in Tamilnadu. Personal interviews were conducted at their houses using a structured 
questionnaire. Data obtained was analyzed using SPSS version 21.

Results: The mean age of the study participants was 38.5 years. Majority of the women were married (90.7%) 
or widowed (2.6%). 13.3% were illiterates. Overcrowding was found to be present in 46% households. 
Kitchen was not separate in 42.7% houses. Majority households used LPG (70%) as source of cooking 
fuel followed by wood (18%), kerosene (11.3%) and cow dung (0.7%). 4% of the houses did not have any 
windows in the kitchen while in remaining houses windows (64.7%) were the common mode of exhaust for 
smoke. The practice of burning mosquito coils and incense sticks was seen in 37.3% and 46% households 
respectively. The study found that 16 (38%) men smoked inside their houses. 57% women were not aware 
that indoor air pollution is hazardous to their health and well being.   

Conclusion: Indoor air pollution is a looming threat often ignored by people. It is imperative to make people 
aware of indoor air pollution and its deleterious effects on human health. 
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INTRODUCTION

Indoor air pollution (IAP) refers to chemical, 
biological and physical contamination of indoor air.1It 
is of great concern owing to the range of ill effects it has 

on health. Globally, IAP from use of solid fuel accounts 
for more than 1.6 million deaths and 39 million DALYs 
every year.2 Approximately, three billion people in the 
world, use biomass such as crop residues, dung, straw, 
wood, kerosene and coal as their primary source of 
energy for cooking and heating. In the South East Asia 
region, 78% households rely on solid fuel for cooking. 
IAP was estimated to cause 374000 deaths in children 
below 5 years & 185000 deaths among adults. India is 
the main victim and IAP is estimated to be responsible 
for between 4% to 6% of the national burden of disease.2 
A majority of these households are located in poor rural 
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communities and burn such solid fuels in inefficient 
devices, often in kitchens that are poorly ventilated, 
resulting in very high exposures to multiple toxic 
products of incomplete combustion.3

According to WHO, a pollutant released indoors 
is 1000 times more likely to reach the lung than that 
released outdoors. Biomass smoke contains harmful 
pollutants like suspended particulate matter, nitrogen 
dioxide (NO2), carbon monoxide, sulphur dioxide 
(SO2), formaldehyde and carcinogens. Indoor smoking 
of tobacco also contributes to IAP.  Studies both in India 
and other countries have confirmed that exposure to 
biomass fuels has a significant association to chronic 
respiratory symptoms such as chronic cough, chronic 
phlegm and chronic respiratory diseases such as chronic 
bronchitis, asthma, corpulmonale and respiratory 
failure.2-5

According to the Census of India (2011), many 
households still rely on firewood fuel for cooking and 
approximately 20% rely on other forms of biomass fuels. 
In rural areas, approximately 80-90% of households are 
dependent on biomass for cooking. In contrast to cleaner 
fuels, kerosene and LPG were accounted for 19% and 
48%, respectively.6 Poverty, inaccessibility to improved 
cooking fuel, and lack of awareness about harms of 
biomass emissions are among the major factors that 
drive their widespread use.7 In India, out of 0.2 billion 
people using fuel for cooking; 49% use firewood; 8.9% 
cow dung cake; 1.5% coal, lignite, or charcoal; 2.9% 
kerosene; 28.6% liquefied petroleum gas (LPG); 0.1% 
electricity; 0.4% biogas; and 0.5% any other means.8

A person’s exposure to indoor air pollution is 
determined by the concentration of pollutants in the 
indoor environment and by the amount of time spent 
in this environment. Stove features (the presence of 
chimney or flue that routes smoke to the outside), the 
location of the stove and kitchen, as well as ventilation 
practices have a major impact on indoor air pollution.  
In most societies women are in charge of cooking and 
they spend between 3 and 7 hours per day near the stove 
preparing food.2It is estimated that an average woman 
in India may be subjected to 60,000 hours of exposure 
to smoke due to combustion of biomass fuels in her life 
time.5 Being the most vulnerable group, the present study 
was conducted among rural women in Kuthambakkam 
village in Tamilnadu. 

OBJECTIVE

To assess the knowledge, and practices regarding 
indoor air pollution and its health hazards among rural 
women in Kuthambakkam village in Tamilnadu. 

METHODOLOGY

It was a cross sectional descriptive study conducted 
between January - February 2016 in Kuthambakkam 
village, the rural field practice area of Saveetha Medical 
College and Hospital, Thandalam. Permission was 
obtained from the Institutional Ethics Committee prior 
to the conduct of study.

According to NFHS 4, 73% of households use 
clean fuel for cooking in India. Based on this prevalence 
and taking relative precision as 10% of prevalence, at 
95% confidence level the sample size was calculated as 
142. So for the present study it was decided to survey 
150 households. Kuthambakkam village is located 30 
Km away from Chennai and has a population of 5047 
people and 1277 households.6 The required number of 
households was selected using simple random sampling 
method. In each of these household, women aged 18 
years and above were interviewed. Informed consent was 
obtained after explaining the purpose of the study. Those 
women who were not willing to participate in the study 
were excluded. Personalized interviews were conducted 
at their houses using a structured questionnaire.

Data obtained was analyzed using SPSS version 
21. Descriptive statistics were calculated. Results were 
expressed in the form of simple proportions, mean and 
standard deviation.

RESULTS

The study was conducted among women from 150 
households in Kuthambakkam village. The mean age 
of the study participants was 38.5±12.1 years (min:18 
years & max:73 years). Their age distribution is depicted 
in Table 1.

Majority of the women were married or widowed 
(90.7% & 2.6% respectively) while the rest were 
unmarried. Only 13.3% were illiterates (Table 1). 

Majority 70.7% women were residing in nuclear 
families. The total family income per month of these 
households ranged from Rs 500 – 80,000 (mean: Rs 8910 
± 7902). Under-five children were present in 64 families 
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(42.6%) and geriatric people in 33 families (22%).

It was found that more than half (58.6%) of the 
houses were semipucca followed by pucca houses 
(28.7%) and only 12.7% of houses were kutcha. 
Majority houses had cemented floor (63.3%), 14.7% had 
mud floor and rest were either tiled/ marble. Majority 
(55%) of the houses had only 2 rooms and 10% had only 
single room. Overcrowding was assessed using person 
per room criteria and was found to be present in 46% 
households.

Kitchen was not separate in 42.7% houses. Majority 
households used LPG (70%) as source of cooking fuel 
followed by wood (18%), kerosene (11.3%) and cow 
dung (0.7%). It was found that 4% of the houses did not 
have even windows in the kitchen while in remaining 
houses windows (64.7%) were the common mode of 
exhaust for smoke followed by exhaust fan (29.3%) 
and chimney (2%). When questioned if they keep the 
windows and doors open at the time of cooking, only 
68% replied in affirmative. (Table 2)

The practice of burning mosquito coils and 
incense sticks was seen in 37.3% and 46% households 
respectively. The study found that men in the family 
smoked in 42 (28%) of households, of which 16 (38%) 
smoked inside their houses (Table 3). 13 (31%) were 
regular smokers, 19 (45.2%) smoked occasionally and 
10 (23.8%) smoked rarely. 

45% women were aware of potential sources of 
indoor air pollution. 43% women were aware that indoor 
air pollution is hazardous to their health and well being. 
9% women reported respiratory illness in their family 
members. 

Table 1: Distribution of women according to their 
age, marital status and education status   (N= 150)

Age group 
18-30

Frequency Percentage%

44 29.3

31-40 52 34.7

41-50 28 18.7

51-60 18 12.0

61-70 8 5.3

Marital Status 

Unmarried 10 6.7

 Married 136 90.6

 Widowed 4 2.7

Education Status

Illiterate 20 13.3

Literate 130 86.7

Table 2: Distribution of houses according to 
physical environmental characteristics (N=150)

Type of house Frequency Percentage
Kucha 19 12.7
Pucca 43 28.7
Semi pucca 88 58.6
Type of floor
 Mud 22 14.7
 Cement 95 63.3
  Tile 29 19.3
 Marble 4 2.7
Number of rooms
1 15 10.0
2 83 55.3
3 27 18.0
4 14 9.3
5 9 6.0
6 1 0.7
7 1 0.7
Ventilation
 Adequate 93 62.0
 Not adequate 57 38.0
Type of cooking fuel
LPG 105 70.0
Kerosene 17 11.3
Wood 27 18.0
Cowdung 1 0.7
Smoke outlet
 No windows present  6 4.0
Windows 97 64.7
Exhaust fan 44 29.3
Chimney 3 2.0
Kitchen 
Separate 86 57.3
Not separate 64 42.7
Windows and doors kept open during cooking
Yes 102 68.0
No 48 32.0
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Table 3: Distribution of Houses according to 
personal habits leading to Indoor air pollution 

Frequency Percentage

Burning coils (N=150)

Yes 56 37.3

No 94 62.7

Burning incense inside the house (N= 150)

Yes 69 46.0

No 81 54.0

Smoking inside the house (N=42)

Yes 16 38.0

No 26 62.0

DISCUSSION

In the present study almost one third of the houses 
did not use clean fuel for cooking (18% wood, 11.3% 
kerosene and 0.7% cow dung). According to National 
Sample Survey (NSS) 2010, carried out by Government 
of India, biomass fuel remains a widely used energy 
source in rural India where nearly 80% of households 
use them as the primary cooking fuel. In contrast, the 
majority of urban households use liquefied petroleum gas 
(LPG) as the primary cooking fuel; however, about 19% 
of urban households also use biomass fuel for cooking 
purposes.9 The use of LPG, which is known to result in 
the lowest pollution levels within households, remains a 
nonfeasible proposition for bulk of India’s population as 
a result of prices, limited supply, and access.3

Poverty, inaccessibility to improved cooking fuel, 
and lack of awareness about harms of biomass emissions 
are among the major factors that drive their widespread 
use. 9,10 The knowledge regarding association of indoor 
air pollution with health and disease was very poor in 
the present study as only 45% women had knowledge 
that indoor air pollution is a potential health hazard. 
Burning biomass fuels can have adverse effects on 
health because of its incomplete products of combustion 
which includes suspended particulate matter, carbon 
monoxide, poly aromatic hydrocarbons, poly organic 
matter, formaldehyde, etc.. The combustion of coal 
in particular results in production of oxides of sulfur, 
arsenic, and fluorine which can have deleterious effect 
on ones’ health when inhaled for a prolonged duration 
of time.11

In India, an estimated 400,000 deaths from acute 
lower respiratory infection (ALRI) in children younger 
than five and 34,000 deaths from chronic obstructive 
pulmonary disease (COPD) in women are attributed 
annually to household solid fuel use, making this the third 
leading risk factor amongst all risk factors contributing 
to the national burden of disease and exceeding the 
burden attributable to outdoor air pollution12,13. Some of 
the earliest human evidence linking indoor air pollution 
from biomass combustion with respiratory health came 
from studies carried out in Nepal and India in the mid-
1980s.14 , 15

Health hazards due to biomass fuels could be 
reduced to even more than 50% by using smokeless 
chulas (improved cooking stoves) with proper exhaust 
chimneys.16 Studies have demonstrated that improved 
cook stoves reduce considerably the smoke, either by 
having a far better combustion or by having an excess 
of air or with a combination of both, the health impacts 
of smoke from open fires inside dwellings can be 
reduced using such improved cook stoves, changes to 
the environment (e.g. use of a chimney), and changes to 
user behavior (e.g. drying fuel wood before use, using 
a lid during cooking).17 In the present study, windows 
(64.7%) were the common mode of exhaust for smoke 
followed by exhaust fan (29.3%) and chimney (2%). 4% 
of the households didn’t even have proper windows for 
the escape of smoke.

Apart from using biomass fuel, other habits like 
burning of incense sticks and mosquito coils in the 
household also leads to indoor air pollution.18,19 In the 
present study more than one third of the houses had a 
practice of burning mosquito coils inside the house and 
almost half of the women burnt incense sticks in the 
house.

According to WHO passive smoking or the second 
hand smoke is a serious form of Indoor air pollution.20 
In the present study 38% of the men who were smokers 
were smoking inside the house adding up to the risk of 
diseases to the inmates of the house.

CONCLUSION

Choice of cooking fuel depends on the socio-
economic status of the people however; the choice 
of inhaling indoor air pollutants is not dependent on 
the socio-economic status alone. Indoor air pollution 
is a looming threat to the health of people and is an 
often ignored public health issue. Hence, it becomes 
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imperative that people should be made aware of possible 
indoor air pollutants like bio mass fuel, passive smoking, 
incense sticks, mosquito coils etc and its deleterious 
effect on ones’ health by conducting regular Information 
Education & Counseling (IEC) activities among the 
people. Improved cooking stoves or subsidized LPG 
should be made accessible to all the people irrespective 
of their socioeconomic status. 
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ABSRACT

Background / Objectives: In recent years, infertility in men has increased, which may be associated 
with their advancing age, habits like tobacco use, alcoholism and occupation. Semen parameters might be 
sensitive markers for these influencing factors.

Materials and Method: This study was conducted in all patients referred to Pathology department for 
semen analysis from Obstetrics and Gynaecology department in KVG Medical College and Hospital, Sullia 
from July 2011 to August 2013. 50 cases were included in this study. Information was collected as per the 
proforma by questionnaire from the patients about their occupation, smoking habits, tobacco chewing and 
alcohol intake. Semen examination was done as per WHO standard protocol procedures. Patients were 
classified into tobacco consumers, alcoholics and combined smokers & alcoholics. All these cases were 
again grouped according to age and occupation .

Results: Semen parameters like volume, motility, count, density and morphologically normal spermatozoa 
were comparatively reduced in tobacco users & combined alcoholics & tobacco users. Variation of semen 
quality with respect to age was not significant.

Conclusion: The influence of advancing age and occupation like drivers ( radiant heat), and agriculture 
(gonadotoxic pesticides and fertilizers) could probably be considered as additive factors for oligozoospermia.

Keywords:  age, alcohol, occupation, semen parameters, tobacco use
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INTRODUCTION

Parenthood is considered one of the most important 
life achievements in the Indian society. The importance 
of surgery to the psychological wellbeing of the couple 
can also be gauged from the fact that the overwhelming 
majority of patients seeking vasectomy reversal in India 
do so not because they have remarried or want additional 
children but because they have lost an only child. 
This compares with 2.6% patients in U.S. who seek a 
vasectomy reversal for this reason.[1]

Infertility is defined as the failure to achieve a 
pregnancy within one year of regular (atleast 3 times per 
month) unprotected intercourse. It effects approximately 
15% of sexually active couples ; a causative male factor 
is present in approximately 40% of cases. Oxidative 
stress also contributes to defective spermatogenesis and 
poor quality of sperm associated with idiopathic male 
factor infertility.Infertility is regarded as male factor 
when an alteration in sperm concentration or motility or 
morphology is present in atleast one sample of two sperm 
analysis, which comply with WHO 1999 guidelines, 
collected between one to four weeks apart.[2]

The causes of male infertility fall into one of three 
categories : pretesticular, testicular and post-testicular .[3]

Detection of male fertility problems relies heavily 
on the assessment of conventional parameters, namely 
sperm concentration, motility, morphology, viability, 
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volume and Ph.[4]

Rapid developments have occurred in the 
management of couple infertility due to a male factor. 
These have stimulated renewed interest in semen 
analysis, which has become more correct, more reliable 
and more informative.[5]

Semen analysis is the initial and most essential 
step of the infertility evaluation, which also includes 
a physical exam, hormonal evaluation, sperm function 
testing, and genetic analysis. [6] In practice, however, 
because of a lack of standardization, a wide variation 
in results among laboratories, and an apparent need for 
increased quality control.[7]

Previous estimates of infertility help-seeking were 
based on data from women. Men report a percentage 
seeking help that appears to be somewhat lower than 
reported by women. About 1 in 5 of those seeking help 
reported male-related infertility conditions.[8]

Basic semen analysis is used to evaluate the male 
partners of couples with infertility . Conventional 
techniques for the evaluation of semen have been 
standardized by the World Health Organization (WHO) 
[9].

MATERIALS AND METHOD

Detailed history of age, occupation, tobacco 
use, smoking and alcohol intake was taken as per 
the proforma by questionnaire and detailed physical 
examination including genital examination was done. 
Semen samples were collected from all patients by 
masturbation after 2-5 days of sexual abstinence in wide 
mouthed polypropylene bottle and these semen samples 
were processed and analyzed by single qualified person.

I. MACROSCOPIC EXAMINATION

1). Liquefaction : Normal semen sample liquefies 
within 30 minutes at room temperature. Occasionally, 
samples may not liquefy, in which case additional 
treatment like, mechanical mixing or enzyme digestion 
may be necessary.

2). Color : Semen sample is examined immediately 
after liquefaction or within 1hour of ejaculation. 
Normally, semen is homogenous grey opalescent and 
may appear less opaque if sperm concentration is low. 
Red brown when mixed with blood or yellow in patients 

with jaundice or taking vitamins.

3). Volume : of ejaculate is measured using 
graduated cylinder.

4). Viscosity : is measured by gentle aspiration into 
wide bore 5ml pipette and then allowing the semen to 
drop by gravity and observing the length of the thread. 
A normal sample leaves the pipette as small drops. In 
cases of abnormal viscosity, the drop will form thread 
more than 2cm long. Alternatively, the viscosity may 
be evaluated by introducing a glass rod into sample 
and observing the length of the thread that forms on 
withdrawal of the rod.

5).pH : is measured by using pH paper by evenly 
spreading one drop of semen onto the pH paper and 
after 30 seconds, the color change is compared with the 
callibration strip.

II. MICROSCOPIC EXAMINATION

A) Fixed volume 10µl semen is taken on to a 
clean glass slide with micropipette and covered with a 
22mm×22mm coverslip. After stabilizing for 1minute, 
wet preparation is examined under light microscopy to 
note :

i) Motility : Select the fields atleast 5mm from the 
edge of the coverslip.

• Atleast 5 microscopic fields are assessed to 
classify 200 spermatozoa.

• Motility is graded as-:

a) Rapid progressive motility

b) Slow progressive motility

c) Non motile forms

d) Dead forms

ii) Preliminary estimation of sperm concentration : 
Scanning the wet mount and estimating the number of 
spermatozoa per high power field will help to estimate 
sperm count roughly, which is used to decide the 
dilution factor for determining sperm concentration by 
hemocytometry.

B) Assessment of sperm concentration :- The 
concentration of spermatozoa should be determined using 
hemocytometer method on two seperate preparations of 



 98        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

semen sample, one on each side of counting chamber. 
The dilution is determined from preliminary estimation 
of sperm concentration.

Constituents of semen diluting fluid:

Sodium bicarbonate 5gm

Formalin (neutral) 1ml

Distilled water 99ml

Procedure

• Automatic pipettes or WBC pipettes are used 
for making dilutions.

• Charge the improved Neubauer hemocytometer 
with 10μl of thoroughly mixed diluted sample. 
Later, allow to stabilize for about 5 minutes in a 
humid chamber to prevent drying.

• Spermatozoa in the RBC chamber are counted.

• Sperm count per ml = N/conversion factor 
x10x6 N= number of sperms in RBC chamber.

C). Assessment of sperm morphology:

• Preparation of smears by feathering technique 
as peripheral blood smear preparation.

• Air dry the smear. Later fix in equal parts of 
95% ethanol & ether for 5-15minutes.

• Stain with Leishman stain or stain in aqueous 
basic fuchsin for 5 minutes.

* Examine the slide under oil immersion, all normal 
&abnormal spermatozoa are assessed and scored. 
Atleast 200 spermatozoa are counted and scored.

D). Calculation of Leukocytes : Leukocytes in 
millions per ml= w×c/100 W- no.of leukocytes per 100 
sperms counted

C- sperm count

E). Calculation of immature germ cell: Immature 
germ cell in millions per ml = N×C/100

N-number of immature germ cells per 100 sperms 
counted. C- Sperm Count.

RESULTS

AGE:

The mean age of the patients was 25.54. The 
distribution of semen quality among age groups is shown 
in Table 1 .

 TABLE-1: Distribution of semen quality among 
age groups:-

Semen Age Groups ( in years)

Quality 21-25 26-30 31-35 36-40 41-45

nz 2 6 4 - 1

atz 7 3 3 - 2

oz 14 10 8 3 1

atz 6 3 2 - 1

tz - - - - -

otz - - - - -

oz

nz-  Normozoospermia, oz- Oligozoospermia, atz- 
Asthenoteratozoospermia, tz- Teratozoospermia

13/50 cases were normozoospermic. The remaining 
37 cases were classified into oligozoospermic and 
asthenozoospermic. All these cases were again stratified 
according to age (21-25, 26-30, 31-35, 36-40, 41-45) and 
occupation (sedentary, business, drivers & agriculture) 
for statistical analysis. 

Control Group :

These cases constituted 26% of 50 cases (13/50).

The mean values of controls are shown in table 2. 
Mean age was 31.3yrs
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TABLE-2

Parameters Values

n 13

Age in years 31.3

Volume (ml) 2.57

Liquefication Time (min) 28.84

Sperm Count 69.24

Total Motility 58.07

a% 36.53

Morphologically normal sperms (%) 78.84

Morphologically abnormal sperms (%) 21.15

WBC (10^6/ml) 5.76

Normal controls are stratified according to age group

Table No. 3 :

Parameters 21-25 26-30 31-35 36-40 41-45

n 2 5 4 - 2

Volume 2.25 2.4 1.25 - 3.5

Liquefaction time 37.5 24 30 - 30

Sperm count 81.4 69.34 62.12 - 71.1

Total motility 60 58 61.2 - 50

a% 45 37 40 - 20

Morphologically normal 82.5 83 70 - 82.5

sperms

Morphologically abnormal 17.5 17 30 - 17.5

sperms

WBC Cells 3 7.2 5.2 - 8

Stratification of normal control according to age 
group

Maximum no. of cases belong to age group 26-30 
( n=5). Semen volume was Highest in age group 41-45 
years. Liquefaction time was highest in age group 21-25 
years. The sperm count was highest in the youngest age 
group (21-25 years). But not much difference was there 
in between other age groups. The progressive motility 
was least in the oldest age group ( 41-45 years ) and not 

much difference in other age groups. Rapid progressive 
motility was least in 41-45 years. The percentage of 
normal sperms was least in age group 31-35 years  
(70%) whereas other age groups did not show much 
variation . Abnormal sperms was highest in age group 
31 – 35 years . WBC cells were highest in age group 
26 – 30 years. No significant change in pH was observed 
between age groups.
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Table No. 4 : Distribution of control groups according to their occupation

Parameters Agriculture Sedentary Business Drivers

n 2 5 4 2

Volume 2 2.7 1.25 3.5

Liquefaction Time 35 33 23.75 22.5

Sperm Count 61 74.68 68.7 65

Total Motility 72.5 54 57.5 55

a% 50 31 37.5 35

Normal sperms 70 83 77.5 80

Abnormal sperms 30 17 22.5 20

WBC 3.5 6 8 3

The maximum were sedentary workers. The drivers 
had the maximum semen volume.

The liquefaction time was highest among 
agriculturalists and least in drivers. Sperm

Count was maximum in sedentary group and least 
in agriculture.

The motility was least in drivers and maximum in 
agriculture. The rapid progressive motility was least in 
sedentary.

The percentage of normal sperms was highest in 
sedentary groups and least in agriculture. The percentage 
of WBC cells was highest in business group and least in 
drivers.

DISCUSSION

 In this study 50 cases were studied excluding the 
patients with history of genitourinary tract infection, 
systemic illness, tuberculosis, cryptorchidism, mumps, 
testicular injury, obstructive azoospermia and diabetes 
mellitus.

EFFECT OF AGE ON SEMEN QUALITY

In this study, 13 cases belonged to the control 
group. The mean age in this group was 31.3 years. The 
semen quality was satisfactory. The mean sperm count 
was 69.24 million/ml. The total motility was 58.07% 
whereas rapid progressive motility was 36.53%. The 
morphologically normal sperm percentage was 78.84%.

Also, in this study, out of 50 cases, the sperm count 
was highest in the youngest age group but not much 
significant difference in other age groups. The rapid 
progressive motility was least in 41-45 years age group. 
The percentage of normal sperms was least in age group 
31-35 years(70%).

In a study conducted by Kidd SA, Eskenazi B, 
Wyrobek AJ,it was found that increase in male age is 
associated with a decline in semen volume, sperm 
motility, and sperm morphology.[10]

The findings of this present study was also supported 
by another study done by Liliane FS, Joao BA, Claudia 
GP, Ana LM, Fabiana CM et al which demonstrated a 
morphological evaluation by  MSOME with increased 
age.[11]
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Table No. 5

STUDY YEAR
SPERM
COUNT

TOTAL
MOTILITY

RAPID PROGRESSIVE
MOTILITY

ABNORMAL
FORMS

Kidd SA
et al[10]

2002 Decreased Decreased Decreased Increased

Liliane
FS et al[11]

2006 Decreased Decreased Decreased Increased

Present
Study

2013 Decreased Decreased Decreased Increased

Comparision of effect of age on quality by various workers

EFFECT OF OCCUPATION ON SEMEN 
QUALITY:

The patients were divided into agriculture, drivers, 
sedentary and business group.In the control group, the 
maximum were sedentary workers. The liquefaction 
time was highest among agriculturalists. The sperm 
count was maximum in sedentary group and least in 
agriculture.

The percentage of normal sperms was highest in 
sedentary group and least in agriculture.

Outside the control group, the maximum number of 

oligozoospermic cases belonged to agriculture followed 
by drivers and least in sedentary.

Asthenozoospermic cases also were maximum in 
agriculture category followed by drivers.

Mukhopadhyay D et al in 2006 concluded that 
occupational stress can have deleterious effect on semen 
parameters. He noticed a decline in sperm count, total 
motility and increase in abnormal forms.[12]

Johrami R et al also found similar findings in 
2013 and concluded that radiant heat and exposure to 
pesticides leads to adverse affect on semen quality.[13]

 OCCUPATION

Table No. 6

STUDY YEAR
SPERM
COUNT

TOTAL
MOTILITY

RAPID 
PROGRESSIVE
MOTILITY

ABNORMAL
FORMS

Johrami R et al[13] 2013 Decreased Decreased Decreased Increased

Mukhopadhyay D et al[12] 2006 Decreased Decreased Decreased Increased

Present study 2013 Decreased Decreased Decreased Increased

Comparision of effect of occupation on semen quality by various workers 

In control group the mean sperm count, total motility,rapidprogressive motility and morphologically normal 
spermatozoa were 69.24 million/ml, 58.07%, 36.53% and 78.84% respectively.Among the control group, maximum 
were sedentary workers. The drivers had the maximum semen volume.The motility was least in drivers. The 
percentage of normal sperms was highest in sedentary groups and least in agriculture. It is evident from the results of 
the present study that- Semen quality is declining in the past few decades.

Age alone did not alter the semen quality significantly but act as a minor risk factor.
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Fig. 1: Photomicrograph of Normal Spermatozoa

Fig. 2: Photomicrograph of spermatozoa with bent midpiece

Fig. 3: Photomicrograph of spermatozoa with bent tail

The influence of advancing age and occupations like 
Agriculture (specially use of gonadotoxic pesticides and 
fertilizers) and Drivers(radiant heat) can be considered as 
hazards and additive factors for reduced semen quality.

Therefore, it can be concluded that in concordance 
with other researches that semen quality is declining 
and   there is a role of multi factorial etiology in male 
infertility.
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ABSTRACT 

Background: Blood is life sustaining fluid and is valuable and donating blood can save the life of individuals. 
The South East Asia’s estimated blood requirement is about 16 million units per year, but it collects just about 
9.4 million units annually, leaving a gap of 6 million units. (World health organization1. Objective: of the 
study to  determine the awareness level of non- medical undergraduate students regarding blood donation 
using questionnaire on awareness regarding blood donation Method: A descriptive survey was conducted  
among 104 non-medical undergraduate students  who were studying at selected setting. Random sampling 
technique  was  adopted  for se lection  of  the  colleges  and Multi stage (Proportionate and random) sampling 
technique for selection of the sample and Tools used were demographic proforma and tool for assessment of 
level of awareness regarding blood donation, data was obtained by self-administered questionnaire. Results: 
Majority 79(75.9%) of the sample had moderate level of awareness regarding blood donation and around 
24 (23.7%) of the sample had high level awareness regarding blood donation. Conclusion: With help of 
organizing various awareness progarmmes we can improve the awareness which will make the students to 
participate actively in voluntarily donating the blood.

Keywords: Awareness, blood donation, non-medical undergraduate students.

BACKGROUND

Blood can save millions of life, and young people are 
the hope and future of a safe blood supply in the world.  
The South East Asia’s estimated blood requirement is 
about 16 million units per year, but it collects just about 
9.4 million units annually, leaving a gap of 6 million 
units 1. India with its huge population of over 1 billion is 
lagging behind in blood collection. India has 2760 blood 
banks that can collect 9 million units of blood annually, 
but collects only 7 million. Human blood is an essential 
element of human life with no substitute. The theme of 
World Health Day in 2000 was “Blood saves Life 2. Safe 
blood starts with me.” Nowadays, blood transfusion is 
still one of the main components of care and treatment 

to patients with serious conditions such as trauma, major 
surgeries, chemotherapy, and patients in need of long-
term therapies.

However, problems regarding a permanent shortage 
of blood are observed in blood services all over the world. 
The only source of blood is blood donation recruitment 
of voluntary, non-remunerated blood donors poses major 
challenges to transfusion services throughout the world. 
Increase in the level of awareness and development of a 
positive attitude towards blood donation is the top most 
priority of all national blood transfusion centers. The first 
step for attaining this goal is to perform comprehensive 
studies about awareness and attitude of the population 
towards blood donation to gauge the present situation, 
beliefs and both positive and negative attitudes of the 
population towards blood donation.

OBJECTIVE

To determine the awareness level of non- medical 
undergraduate students regarding blood donation using 
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questionnaire on awareness regarding blood donation.

METHOD

A descriptive survey was conducted among 104 
non-medical undergraduate students  who were studying 
at selected colleges like College of Journalism and 
Mass Communication, College of Agriculture Sciences, 
College of Architecture and College of Law & Legal 
Studies under Teerthanker Mahaveer University. Random 
sampling technique was  adopted  for se lection  of  the  
colleges  and Multi stage (Proportionate and random) 
sampling technique for selection of the sample and The 
following criteria were set for the sample selection - of 
both male and female who  enrolled and studying in 
selected setting, who are willing to participate in the 
study and who are studying in non-medical colleges of 
selected setting

Tools used were demographic proforma and tool 
for assessment of level of awareness regarding blood 
donation, data was obtained by self-administered 
questionnaire. 

RESULTS

Obtained data was analyzed based on objectives of 
the study by using SPSS 16.0 version. Out of 104 sample 
majority (43.5%) of them were in the age majority 
(60.5%) of the sample were above 20 year age and 
remaining (39.4%) are below 20 year of age. Most of 
sample belonged to male gender (56.6%) and majority 
of the sample were belongs to Hindu religion (73%). 
most (33.65%) of the sample fathers were graduates 
and even most (33.6%) of the sample mothers were also 
graduates, majority of the sample (85.5%) were didn’t 
donate blood ever before, around 34.6% sample and 
their families underwent for blood transfusion.

Table-1 Frequency and percentage sample on the 
basis of level of awareness                          (n = 104)

S.No
Level of awareness 
regarding
blood donation

f  %

1 Low level of awareness 1 0.9

2 Moderate level of 
awareness 79 75.9

3 High level of awareness 24 23.07

The data presented in table 1 revealed that majority 
(75.9%) of the sample were at moderate level of 
awareness regarding blood donation, only 0.9% of them 
at low level of awareness regarding blood donation.    

DISCUSSION

Most 63(60.5%) of the sample were in the age of 20 
years and above 20, majority 60 (56.6%) of them were 
male, most 76 (73%) of the sample belong to the Hindu 
Religion. Majority of the subjects fathers 33(31.7%) were 
with post graduate and above educational qualification 
and majority of subjects mothers 35 (33.6%) were 
graduated, around 89 (85.5%) of the sample were never 
donated blood before.

Around 59 (56.7%) had never received donated 
blood for themselves or for their family member and 
about 68 (65.3%) sample had never underwent for blood 
transfusion. Majority 79(75.9%) of the sample had 
moderate level of awareness regarding blood donation 
and around 24 (23.7%) of the sample had high level 
awareness regarding blood donation. 

The  presented  study was supported  by a  study 
conducted  among 288  (Male- 162, Female-126) 
subjects of age group 18- 60 at rural Puducherry The 
results shows that majority (79.5%) subjects were aware 
blood can be donated. Around 17.5% of subjects had 
past history of blood donation. Most 55% of the subjects 
donated blood to their relatives.3

The present study supported by a study conducted 
among health science students at South India.The result 
found that the majority (60%) of subjects have high level 
of awareness and only (20.7%)subjects have low level of 
awareness.4

CONCLUSION

 The present study concluded that non-medical 
undergraduate students were have the some awareness 
regarding blood donation and. Some of the subjects 
didn’t donate the blood. With help of organizing various 
awareness progarmmes we can improve the awareness 
which will make the students to participate actively in 
voluntarily donating the blood.
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ABSTRACT

Background: It is unknown to what extent General Practitioners (GPs) manage hypertension (HT) differently 
in older patients, as compared to younger age groups. The purpose of our study was to know the incidence 
of hypertension in older patients as compare to younger age groups.

Method: It this retrospective observational study the data of hypertension patients attending at MKCG 
medical college and IMS and SUM Hospital were documented and analyzed. The study population consisted 
of all patients aged 60 years or older with at least one blood pressure (BP) measurement during the inclusion 
period, without pre-existent HT, diabetes mellitus (DM) or atherosclerotic cardiovascular disease at time of 
study start. 

Results: We included 19,500 patients from 159 GP’s practices of whom 1,181 (6.1 %) were newly diagnosed 
with HT. Corrected for age-adjusted SBP, older patients were less likely to be diagnosed with HT (odds ratio 
per year age increase 0.98, p < 0.001). Corrected for age-adjusted SBP, no significant effect of age on the 
probability of treatment in newly diagnosed HT patients was observed (p = 0.82).

Conclusions: This study showed that GPs are less inclined to diagnose HT with increasing patient age, but 
do not withhold treatment when they diagnose HT in older patients.
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INTRODUCTION 

Evidence on the effectiveness of treatment of 
hypertension (HT) in patients of 80 years and older is 
conflicting [1–4]. Traditionally older patients were ignored 
in Dutch guidelines as patients up to 65 years old were 
treated ac-cording to their risk estimate of atherosclerotic 
cardio-vascular disease, for which blood pressure (BP) 
was one of the criteria [5]. For older patients however, the 
gen-eral practitioner (GP) had to rely on his/her clinical 
judgment, which varied widely as to when it was appro-

priate to start treat ment [6]. In 2008 the Hypertension 
in the Very Elderly Trial (HYVET) [1] indicated that 
treatment of HT in patients of 80 years and older was 
beneficial on mortality from stroke and overall mortality. 
There is evidence that high BP is not associated with a 
higher risk of death in the frail [3], but further analysis 
of the HYVET study showed that both frail and fitter 
patients appeared to gain from antihypertensive treatment 
[5]. In 2012 the Dutch cardiovascular risk management 
guidelines [7] set systolic blood pressure (SBP) target 
values below 150–160 mmHg in older patients. 
Similarly, guidelines of the British National Institute 
for Health and Care Excellence (NICE), the European 
Society of Hypertension (ESH) and the European 
Society of Cardiology (ESC) recommended SBP target 
values  below 150 mmHg in patients over 80 years old 
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[8, 9]. However, there is evidence that compliance to these 
revised guidelines is incomplete [10], particularly in older 
patients [11, 12] and a recent review suggested that indeed, 
each patient’s individual clinical condition may need to 
be taken into account for optimal HT treatment [13]. In 
practice, other than patient-related barriers, e.g. doctor 
or system related barriers, whether they are appropriate 
or inappropriate, may play a role in incomplete guideline 
compliance. In light of the conflicting evidence and lack 
of information whether GPs manage HT differently 
in older patients, we wanted to investigate how HT is 
diagnosed and treated in this age group, as compared to 
younger patients.

METHOD

It this retrospective observational study the data 
of hypertension patients attending at MKCG medical 
college and IMS and SUM Hospital were documented 
and analyzed. The study population consisted of all 
patients aged 60 years or older with at least one blood 
pressure (BP) measurement during the inclusion period, 
without pre-existent HT, diabetes mellitus (DM) or 
atherosclerotic cardiovascular disease at time of study 
start.  All the data were analyzed by SPSS 20 software 
and documented. 

RESULTS

Patient characteristics Our cohort consisted of 19,500 
patients aged 60+ with at least one BP measurement and 
without a diagnosis of HT, DM or arterial cardiovascular 
disease or antihypertensive medication prior to the first 
BP measurement. The source population comprised 
of 131,545 patients aged 60 years or older. Sixty one 
percent were 60–69 years old, 28.2 % were 70–79 years 
old and 10.8 % were 80 years or older. The percentages 
of women in these age groups were 55.7, 57.9 and 64.0 
% respectively. Table 1 shows SBP values, by age group 
and gender. Outcomes Percentages of patients with 
diagnosis of hypertension, by age and systolic blood 
pressure shows the percentages of patients with a new 
diagnosis of HT for each age- and SBP-group with 95 
% confidence intervals. The corresponding numbers are 
reported in Table 2. Of those patients with a BP between 
160 and 179 mmHg and aged 60–69 years, 18.2 % 
(16.5–20.0)

had a new diagnosis of HT within 1 month. For 
patients of 70–79 years and 80 years and older within the 
same BP group these percentages were 12.1 % (10.2–

14.2) and 7.1 % (5.0–9.9) respectively. The p-value for 
trends between age groups was significant in all three 
BP groups between 140 and 200 mmHg, indicating that, 
within these SBP groups, older patients are less likely 
to be diagnosed as hypertensive than younger patients. 
Effect of systolic blood pressure Z-scores, age and 
gender on new diagnosis of hypertension The outcomes 
of the logistic regression analysis with newly diagnosed 
HT as outcome were as follows. The unadjusted odds 
ratio (OR) for the SBP Z-score was 4.30 (95 % CI 4.01 
– 4.61; p < 0.001). Adjusted for age, the OR for the SBP 
Z-score was 4.35 (4.05–4.67; p < 0.001). This adjusted 
OR of 4.35 for SBP Z-score means that the odds of new 
diagnosis of HT is multiplied by 4.35 when the SBP 
increases by one standard deviation. Adjusted for SBP 
Z-score, age had a significant effect on the probability 
of diagnosis of HT (OR 0.98 per year age increase, 95 
% CI 0.97–0.99, p > 0.001). We found no significant 
interaction between age and SBP Z-score in our model. 
Gender had no significant contribution to the model. 

This model permits calculating the probability of a 
new diagnosis of HT on basis of a given SBP Z value 
and age. For example: a 60-year-old male patient with a 
SBP Z-score +1 (165 mmHg) has a predicted probability 
of a new diagnosis of 15.9 % (95 % CI: 14.5–17.3 %). 
The probability for an 80-year-old with the same SBP 
Z-score (170 mmHg), is only 11.2 % (95 % CI: 10.1–
12.5 %). These findings are illustrated in which shows 
the predicted probabilities of a new HT diagnosis, in 
relation to SBP and age. Percentages of patients with 
treatment of hypertension, by age and systolic blood 
pressure We calculated the percentages of patients that 
received antihypertensive treatment within 4 months 
after being diagnosed as having HT. In the group with an 
SBP of 140–159 mmHg for instance, 45.3 % (37.2–53.6) 
of the 60–69 years old patients and 50.0 % (18.8–81.8) 
of the 80 years and older patients were treated; and in the 
group with an SBP of 160–179 mmHg, 69.9 % (64.7– 
74.6) of the 60–69 years old patients and 50.0 % (33.2– 
66.8) of the 80 years and older patients were treated. For 
details on all age groups please see Table 3. None of the 
p-values for age-related trends were significant. Effect 
of systolic blood pressure Z-scores, age and gender 
on treatment after diagnosis of hypertension For the 
outcome treatment, the OR for the SBP Z-score was 2.96 
(95 % CI: 2.45–3.57).  Age and gender had no significant 
contribution to the model. (OR for age 1.00, 95 % CI: 
0.98–1.02, p = 0.82). 
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Table: 1 Systolic Bolld Pressure by gender and age mean SBP with standard deviation; percentages above 
140 mmHg and 160 mmHg

Age N Gender 
SBP (mmHg)
Mean

SD SEP>140 mmHg SBP> 160 mmHg

60-69 5270 Male 142 199 55.8% 20.7%

6619 Female 141 20.7 53.8% 20.8%

70-79 2316 Male 145 20.8 63.1% 26.4%

3182 Female 146 21.2 65.1% 28.3%

80+ 761 Male 146 21.6 64.5% 27.9%

1352 Female 149 22.2 71.1% 32.0%

Table 2: New diagnosis of hypertension within one month after inclusion

SBP (mmHg) Age (years) N New diagnosis (%) P for trend

<=130 60-69 5385 0.5 (0.3-0.7) 0.61

70-79 1965 0.6 (0.3-1.1)

80+ 661 0.2 (0.0-0.9)

140-159 60-69 4029 3.4 (2.9-4.0) <0.001

70-79 2019 2.5 (1.9-3.2)

80+ 807 0.7 (0.3-1.6)

160-179 60-69 1829 18.2 (16.5-20.0) <0.001

70-79 1028 12.1 (10.2-14.2)

80+ 424 7.1 (5.0-9.9)

180.199 60-69 504 34.9 (30.9-39.2) 0.002

70-79 392 30.9 (26.5-35.6)

80+ 156 21.2 (15.5-28.2)

200+ 60-69 142 48.6 (40.5 – 56.7)

70-79 94 39.4 (30.1-49.5)

80+ 65 41.5 (30.4-53.7)
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Table: 3 Treatment within four months after inclusion in diagnosed hypertension patients

SBP (mmHg) Age (years) N Anthypertensive treatment 
(%) P for trend

<=130 60-69 26 30.8 (16.5-50.0) 0.70

70-79 12 33.3 (13.8-60.9)

80+ 1 0.0 (0.0-79.3)

140-159 60-69 137 45.3 (37.2-53.6) 0.70

70-79 50 48.0 (44.8-62.5)  

80+ 6 50.0 (18.8-81.8)

160-179 60-69 332 69.9 (64.7-74.6) 0.15

70-79 124 71.0 (62.4-78.2)

80+ 30 50.0 (33.2-66.8)

180.199 60-69 176 86.9 (81.2-91.1)

70-79 121 81.8 (74.0-87.7)

80+ 33 81.8 (65.6-91.4)

200+ 60-69 69 95.7 (88.0-98.5)

70-79 37 97.3 (86.2-99.5)

80+ 27 88.9 (71.9-96.1)

DISCUSSION

 Strengths and limitations The study included a 
large and, because we excluded patients with diabetes, 
existing HT and other cardiovascular conditions, 
homogenous cohort. Moreover, the data were collected 
during the normal practice of GPs, and reflect how 
they manage HT in daily care. We have no reason to 
assume that GPs participating in IPCI differ in their HT 
management from their non-participating colleagues; 
therefore, the conclusions may be generalized to the 
Dutch population. In the study we only studied recorded 
BP measurements and diagnoses. Especially diagnoses 
by medical specialists may not all be recorded by the 
GP. Therefore, registration bias is possible. All patients 
in our study have an immortal time of two years, which 
may introduce age related bias, as older patients have a 
shorter life expectancy and hence are less likely to be 

included in the cohort. Moreover, in general, diagnosis 
of HT is based on more than one measurement, which is 
not accounted for in our study. This may further explain 
why the percentages with a diagnosis of HT are rather 
low. A further limitation may be that this study does not 
permit any insight into the reason why older patients are 
less likely to be diagnosed as having HT. For our study 
we excluded patients with comorbidities such as DM 
and pre-existing cardiovascular disease. On the one hand 
this reduces the generalizability of the results. On the 
other hand, excluding patients with these co-morbidities 
eliminates these co-morbidities as potential confounders 
because, according to international guidelines, these 
patients should have strict BP control. By excluding these 
patients, it was easier to study the impact of age and BP 
on the outcomes. A strength of this study is that, by using 
reference SBP values we could control for the natural 
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increase of BP by age. As reference BP data for the older 
Dutch population were are not readily available, we used 
data from the North-western Europe population, which 
may be a limitation. In our cohort, mean BPs in all age 
strata were slightly lower than the used reference values 
[16]. This may be explained by the fact that we excluded 
patients already diagnosed with HT. Comparison with 
existing literature Although previous studies compared 
HT management in older to younger age groups [11, 12], 
to our knowledge, this is the first study to take age-
specific SBP levels into account. The proportions of 
patients with a new diagnosis of HT were rather low and 
this seems in accordance with existing literature about 
guideline adherence [10]. However, our follow up period 
of one month does not allow conclusions about guideline 
adherence as some patients may receive the diagnosis of 
HT later on. Although we demonstrate that older patients 
are less likely to receive a diagnosis of HT, our data do 
not provide any insight why these patients are less likely 
to be diagnosed. A possible explanation may be the 
clinical condition, especially frailty in older patients as 
an important reason to refrain from treatment of HT [3, 9]. 
Other barriers to guideline compliance in older people 
are outside the scope of this study. 

CONCLUSIONS

This study showed that GPs are less inclined to 
diagnose HT with increasing age, but do not withhold 
treatment when they diagnose HT in older patients. 
Increasing life expectancy will lead to larger numbers 
of older patients, yet the optimal management of HT in 
this age group has not been elucidated. In this respect 
there are indications that BP target values will depend 
on features, such as frailty, in older patients. More 
research, especially in the form of trials, will be needed 
to determine whether the Dutch GP’s reservations to 
diagnose HT in older patients are correct.
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ABSTRACT

Technologically advanced solutions for treatment of diseases, scientific rigor & research has seen tremendous 
growth in therapeutic usage of medical devices [1]. The role of ‘Make in India’ initiative becomes of utmost 
importance as a driving force for technological advancement of medical devices industry [2]. However, 
challenges exists & need to be addressed in providing affordable healthcare by producing medical devices 
that are cost competitive and effective to increased access [2]. Asian Countries like Japan, China and South 
Korea are foremost in the Medical devices sector [3].

This paper probes the sustainability of ‘Make in India’ policy with the growth trajectory of Asian countries 
in medical devices discusses; ways of overcoming challenges through regulations, policies and other 
stakeholders contribution.

Keywords- Medical device, Make in India, Growth trajectory, Sustainable model.

INTRODUCTION

Advanced technological solution has seen 
tremendous potential in therapeutic usage of medical 
devices [1]. Medical devices play a significant role in 
screening, diagnosing and treating patients as well as 
in restoring patients to normal lives. [2]. Globally, the 
medical device industry witnesses impressive growth 
and plays a vital role in the healthcare ecosystem 
reaching USD 520 billion by 2020 [2]. 

Since the last few decades, the Indian healthcare 
industry has seen improved growth scale with a greater 
need to better the quality of healthcare and provide 
affordable healthcare solutions as a result of which the 
medical device industry has also grown considerably. 
The compound annual growth rate (CAGR) of Indian 
medical device industry is around 15% of health care as 
compared to CAGR of 4-6% of healthcare in other 
countries. Even though there is improved access and 
affordability of healthcare services, India faces high 
level of dependency on imports of medical devices [1]. 

Although Asian countries like Japan, China and 
South Korea are foremost in the Medical devices sector 
there is a sufficient opportunity in medical devices 

manufacturing and development of industries in India [2].

The Government of India’s ‘Make in India’ initiative 
presents a platform for the medical device industries 
to revisit the operating model, identify key aspects for 
sustainability and explore possibilities for creating a 
transformative change in the medical devices sector. The 
role of ‘Make in India’ initiative has become the game-
changer for technological advancement in the medical 
devices industry [3]

.

It therefore becomes necessary to probe the 
sustainability of ‘Make in India’ policy with the growth 
trajectory of Asian countries in medical devices and 
devise methods of overcoming challenges through 
regulations, policies and other stakeholder contribution.

GROWTH TRAJECTORY OF MEDICAL DEVICE 
MARKET IN ASIAN COUNTRIES 

China - a leader in the Asian Market.

China’s medical device market ranks second in the 
world. The driving force behind the growing market of 
medical devices in China is the increase in income and 
expanding population. By 2050, China will have 1.4 
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billion population above 60 years thereby increasing 
the demand of medical devices for these Chinese ageing 
baby boomers. A tremendous gap between urban and 
rural healthcare system in China exists, as well as 
between various types of hospital care. There is an inflow 
of huge number of population towards well-resourced 
and prominent healthcare centers in urban areas, due to 
poor health care systems in rural areas [5].

Chinese medical device market value is estimated 
around USD 11 billion in 2015. Chinese government 
needs to bridge the gap between quality healthcare and 
promote domestic manufacturing [5], as a result of which 
healthcare expenses is estimated to grow at 5.2% of the 
GDP in the next few years [6]. 

Market Challenges in China

Chinese government must revise and relook at the 
basic laws of foreign investment to ease investor influx 
and prevent the Medical Device sector growth trajectory 
from getting foiled by a robust regulatory framework. 
Infrastructure for small scale healthcare industries 
should be developed at grass root level, equitable access 
should be provided for basic healthcare services and 
Public Healthcare reforms must be implemented [5].

Developmental factors of China’s Medical Device 
Market

China consists of state specific incentives, cheaper 
access to land and training subsidies to develop medical 
devices manufacturing base [1]. It will also facilitate 
establishment of electronic medical record system 
linked directly through medical devices thereby enabling 
smooth sharing and storage of patient’s data especially in 
the remote areas, relieving overcrowding in the hospitals 
and shortening wait lists [5]. 

About 70% of advanced medical devices in China 
are exported from the European, American and Japanese 
markets that are in great demand in the hospitals 
especially in the private and tertiary care hospitals [7]. 
China possesses highly competitive and fragmented 
medical devices market [7]. One-third of China’s med-
tech market consists of medical equipment like x-ray, 
ultrasound and other imaging equipment [5]. 

Opportunities in China

With increase in per capita incomes, China’s 
consumers are demanding more sophisticated 

and reliable medical devices. Ageing population, 
affordability to healthcare products and growing health 
care needs are the key growth drivers in China’s medical 
device industries.

Restructuring and privatization of hospitals is the 
predominant motive in healthcare delivery in China. 
Doctors are rated according to the number of patients they 
treat as well as the research output they produce which 
is linked with the performance appraisals, salary and 
career advancement. A well-orchestrated coordination 
is provided for the physician-patient interaction through 
the use of digital solutions like mobile, social network, 
web, wireless devices, and physician portals [5].

Japanese invasion in the Medical Devices industry

Japan ranks third largest medical device market, 
having more ageing population driving the medical 
device manufacturing companies. Manufacturers have to 
follow Japanese Pharmaceutical Affairs Law to develop 
and market their products [4].

The Japanese medical devices market was 
approximately USD 32.5 billion in 2012, primarily 
dependent on import of sophisticated medical equipment 
with a whopping import size of approximately USD 7.4 
billion from U.S.A. According to the American Medical 
Devices and Diagnostics Manufacturers’ Association 
(AMDD), a trade association with Japanese operations 
enabled approval of 58% of “new medical devices” in 
Japan during the last 7-year period [4]. A 2.5% CAGR in 
Japan’s medical device manufacturing is estimated by 
Espicom Business Intelligence from year 2013 to 2018 
year [5].

Market Challenge in Japan

Factors affecting the degree of penetration in Japan’s 
Market are the local competition, regulatory norms to be 
overcome, language and social factors, type of product, 
its quality & serviceability and commercial practices. 
Other factors affecting market entry in Japan includes 
level of competition between domestic manufactures and 
international players, import authorization necessities, 
restricted or banned imports, provisional entrance 
of goods, certifications, principles & classification 
requirements[5].

 Market Opportunities in Japan

Japan’s aging population and continuous demand 
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for advanced medical devices is the key determinant 
of vertical growth of Japan’s medical device market. 
Domestic medical device production in Japan includes: 
diagnostic imaging tools; therapeutic and surgical kits; 
monitoring systems, home therapeutic equipment, 
dialyzers, and endoscopes. Some of the world’s leading 
companies like Nipro, Toshiba Medical Systems, Hitachi 
Medico and Nihon Koden are some of the highest 
performing Japanese Medical Devices Companies. Most 
major U.S. and foreign medical device firms have an 
office in Japan or at least a Japanese official [5]. 

 South Korean medical devices growth landscape

Korean medical devices market is third largest in 
Asia continent. In Korea, healthcare market is focused 
in five major cities of Seoul, Pusan, Daegu, Daejeon and 
Kwangju. These cities contain about 60% of Korea’s 
hospital beds [8]. About 49.8 million are growing older 
thereby providing a good opportunity for medical 
device market headway [9]. The medical device market 
is estimated to be around USD 3.9 billion dollars and 
growing at an average rate of 13.5 % [10].

Opportunities in Korea

The Korean government aims to increase the medical 
device exports to achieve USD 12.5 billion growth by 
2020 making a 3.8% contribution in the global markets. 
Korea presents unique opportunities for medical device 
companies due to a population of 49.8 million people 
who are growing older and whose average income is on 
the rise. Currently costly medical devices like digital 
X-ray, MRI, CT and ultrasound diagnostic systems are 
manufactured locally and are marketed in more than 50 
countries in and around the world including USA and 
European nations [11]. Due to sophisticated technology 
and more features, Korean medical devices are in higher 
demand in the global market. 

Challenges in Korea

Korea promotes electronics and medical engineering 
courses in its colleges and graduation schools. This 
has enabled them to possess huge number of technical 
experts spear heading the electro-medical equipment 
industry [11].

There has been a steep rise in the number of hospitals 
and medical equipment in Korea thereby creating huge 
number of local manufacturers. Highly sophisticated 
and reliable medical products of the Korean domestic 

manufacturers have made them worthy competitors in 
the overseas market landscape. The Korean domestic 
equipment industries perform continuous market 
monitoring in overseas as well as local markets [11].

Regulatory aspects of the growing Korean Medical 
Devices industry

Introduction of electronic filing system for medical 
devices and ease in tracing of the Medical Device- Korea 
Food & Drug Administration (KFDA) Commissioner 
has the right to track medical devices that possess critical 
risk for the human health are some regulatory parameters 
laid by the Korean government. Manufacturers in Korea 
recall medical devices that cause incurable serious 
adverse side effects or death [9]. 

INDIAN MEDICAL DEVICE ECOSYSTEM

Regulatory measures and medical device 
manufacturing policy decisions create a conducive 
atmosphere for large- scale manufacturing of products. 

Challenges in the Indian Scenario

Indian medical devices industry follows outdated 
regulatory standards, which needs amendments and 
improvements. Indian manufactured products are 
substandard and give poor compliance, causing the 
Indian markets to have high level of dependency on 
medical devices exports. The Indian manufactured 
medical products are highly taxed and expensive with 
a lack of motivation from government to promote 
manufacturing. Poor tax incentives policy to encourage 
home grown manufacturing, inadequate funding policy 
from the government to sponsor innovation and lack of 
expertize in manufacturing high end quality medical 
products are the major challenges for the Indian Medical 
Devices industry [12]. 

Support from Indian Healthcare industry

The Indian medical industries must align 
themselves with the ‘Make in India’ initiative of the 
Indian government. Other stakeholders like healthcare 
providers and health insurers should also contribute and 
play their part in the Make in India plan and leverage 
Government policies and regulate the changes. Design 
and development of medical products with total 
customer satisfaction will lead to high quality creation, 
provide attractive solutions and generate cost effective 
innovations [13].
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Backing from other sectors enabling growth of 
Medical devices

Indian insurance sector must provide wider 
coverage to both diagnostics and screening products. 
Local production will be enhanced by increasing the 
insurance over indigenously manufactured devices. 
Industry – academia interface must be enhanced to foster 
research, consultancy, entrepreneurship and innovation 
in medical devices industry. Associative work between 
industry and academia will enable exchange of ideas, 
facilitate partnerships, fragmentize and regulate the 
manufacturing process [13].

Sr. 
No.

Countries Public healthcare 
expenditure
as a % of GDP

Population size

1 India   1.407 1.31 billion

2 China 3.09 1.37 billion

3 Japan 8.55 126.96 million

4 South 
Korea

3.98  50.62 million

Table 1: GDP and Population size between the four 
giants of Medical devices countries [14]. 

STRATEGIES AND SUSTAINABLE GROWTH 
MODEL FOR INDIA FROM ASIAN COUNTRIES

State specific incentives can be started similar to 
China to develop a medical devices manufacturing 
base that includes economical production of high gain 
medical devices. Provision of cheaper access to land and 
training subsidies will greatly motivate new entrants in 
the medical devices manufacturing sector. Use of high 
tech & sophisticated technologies like telemedicine and 
the use of digital solutions like wireless devices and 
physician portals will enhance the quality of healthcare 
delivery system. The medical devices market should be 
well structured and organized. It should promote research 
and innovation in the medical devices manufacturing 
sector.

India must aim for having world-class manufacturing 
facilities similar to that in Japan. India should promote 
generation of technical expertise in electro-medical 
equipment manufacturing similar to Korea to manufacture 
highly refined and reliable medical products. 

SUSTAINABLE GROWTH MODEL FOR 
INDIAN MEDICAL DEVICES INDUSTRY

Amendments in policy and strategic implementation 
of regulatory mechanism can bring about tremendous 
opportunities for the MNCs and local companies in India. 
The changes in the regulatory design will attract more 
investment and bring technological upgradation in the 
medical devices industries. Technological collaborations 
between MNCs and domestic associates can leverage 
their product’s reach in the market and domestic 
manufacturers can explore contract-manufacturing 
setting up international standards of infrastructure, 
enabling India to become a global center for medical 
devices manufacturing in the world [15]. 

Financial measures must be taken to develop and 
nurture the emerging medical device-manufacturing 
ecosystem to attract investors. Provision of Duty 
credits on import of raw materials for medical device 
manufacturing and a favorable government policy to 
introduce concession on VAT for imported equipment 
will act as an enabling environment for Medical devices 
growth in India.

Superior segment manufacturing and incentivizing 
of low to medium technology products will create a 
conducive environment for large-scale medical device 
manufacturing. Low and medium technology products 
that can be incentivized may include disposables, 
consumables, certain imaging equipment, implants, 
stents, some categories of laboratory diagnostics 
equipment and innovative eHealth based solutions [12].

Indian Government should promote and make 
policies that are conducive to a macro - economic 
environment for medical device manufacturing. The 
Indian government through Make in India initiative must 
achieve 100% foreign direct investment for Greenfield 
and brownfield entries. Low and middle level companies 
should be partnered with giants in medical device 
manufacturing firms and supported well to manufacture 
efficient and reliable medical devices and flourish in the 
market [16].

Strong bonding between the customer and the seller 
should be established to have good sales and marketing. 
Apart from sales and marketing, installation, servicing 
and maintenance of the medical devices should be 
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done efficiently and regularized well. Accuracy and 
efficacy of screening and diagnosis should be improved. 
Portable diagnostic devices should be manufactured 
on a larger scale to meet the demands of homecare and 
remote locations. Advanced sophisticated assistive and 
rehabilitation devices that would reduce the healing time 
and restore patients to healthy state should be produced 
by Indian manufacturers. Homecare screening devices 
for early detection of diseases should be produced on a 
larger scale [12]. 

CONCLUSION

The traditional US and western European markets 
are under regulatory scrutiny and pricing pressure 
providing the Asian markets an opportunity to leverage 
accessibility in medical devices. The Indian medical 
devices market is fourth in Asia after Japan, China & 
South Korea [2]. Best practices in these countries in terms 
of access to health care services, fast track approach, tax 
holidays, can be adopted by India and design a holistic 
ecosystem for medical devices for sustainable growth.

Leveraging ‘Make in India’ initiative for medical 
devices and incorporating best practices of the Asian 
giants in medical devices will provide local innovation 
and make India a global center for medical device 
manufacturing.
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ABSTRACT

Background: This study aimed to identify multilevel strategies associated with HIV risk among labor 
migrants. 

Method: An extensive literature review from the global data base such as PubMed, google scholar and 
EBSCO were searched by using key words in various combination such as AIDS, HIV, migration, mobility, 
migrants and labor migrants. 

Results: The review of the present study was revealed that the HIV risk among labor migrants was associated 
with multilevel determinants. These are of socio-demographic variables, components of knowledge factor, 
life style and sexual practices. The socio-demographic determinants associated with HIV risk were: age, 
education, income per month, marital status, pre-and extra marital sex, and cultural norms. The determinants 
of knowledge factor frequently associated with HIV risk were: awareness towards HIV/AIDS, perspective 
and perception towards HIV/AIDS and limited condom use. The determinants of lifestyle component most 
often linked to HIV risk were: history of migration, exposure to pornography and peer influence. Sexual 
practices frequently related to elevated HIV risk were: sex with commercial sex workers, sex with casual 
unpaid partners and men having sex with men.

Conclusion: The result findings across labor migration necessitates the need for multilevel intervention 
strategies. Also, additional research is required to inform the policy maker and administrator towards 
development, implementation and evaluation of multilevel intervention that overlaid the prior methodological 
limitation and build new tailored interventions. 
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BACKGROUND

The 2017 UNAIDS data estimated that in 2016, 
36.7 million people were living with HIV and 1.8 
million people were newly infected with HIV1. With 
the continuous growth of the epidemic, migrants are 
considered a high risk to HIV infections2. The World 
Migration Report 2018 estimated around 244 million 

international migrants in the world and they remitted 
around USD 429 billion in 2016 in low-and middle-
income countries3. There has been a move from 
individual HIV risk behaviour to multilevel as caused 
by cultural, social, political and economic determinants. 
For example, HIV scholars have pointed that 
understanding of HIV risk through ecological models4 
and social vulnerability5. Such approaches have helped 
researchers in understanding HIV risk among labour 
migrants. Labour migrants are particularly stayed away 
from their families and spouses and engaged in markets, 
mines and fields. They are forced to do dangerous and 
demanding jobs for low wages, living with unfavourable 
environments and have limited access to health care. 
They face limited social network support, forced to adapt 
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foreign culture, customs and cultures. These factors may 
impact to increase HIV risk among labor migrants as 
well as other vulnerable populations. 

It has not been fully understood the HIV transmission 
pathways in labor migrants, but the burgeoning literature 
both in social and health science examining various 
issues of migrant’s population6,7,8. Until now, HIV 
risk among labour migrants has not been thoroughly 
studied. Therefore, this study tries to look with a 
multidisciplinary approach9 for potential determinants 
that could be used to formulate multilevel interventions 
for communities, institutions, families, couples and 
individual. This comprehensive review identified four 
categories of evidence based multilevel determinants 
that represents the association between HIV risk and 
labor migration. These were: (1) socio-demographic; 
(2) knowledge; (3) life style; (4) sexual practices. It also 
represents gaps and limitations in previous studies and 
offer recommendations for future research. 

SEARCH METHOD

The relevant English data base such as PubMed, 
EBSCO and google scholar were examined for articles 
by using key words in various combination: AIDS, HIV, 
migration, mobility, migrants and labor migrants. All 
reviewed articles reference section was also studied 
to find additional articles. The author acknowledges 
that despite of extensive literature search some of the 
pertinent articles might have been omitted, especially 
to those labor migrants who occasionally represented 
by particular occupations (e.g. seafarers, truck drivers). 
About 116 research papers were included in this study. 

Inclusion and exclusion criteria

The labor migrants in this study, defined as: 
individuals who leave their native place (home location) 
and move for a short period (temporarily) to a different 
location (both in-side and out-side of country) to engage 
in salaried activity with the intention of returning to 
their native place again. Thus, only articles that directly 
linking with labor migration and HIV/AIDS were 
included. The permanent immigrants were excluded 
from the study as they do not have intention to return 
back to their native home location. Further, asylum and 
refugees were excluded in the study though they act as 
a forced migration and may associated with distinct risk 
but may not likely to come back their home location. 
The articles published between 1989 to 2017 and written 

in English language were included in the study.  

Multilevel determinants

While reviewing the literature from various data 
base, a comprehensive list of multilevel determinants 
gathered that are linked to HIV risk were established and 
categorized into the four groups: (1) socio-demographic; 
(2) knowledge; (3) life style; (4) sexual practices. 

RESULTS

Socio-demographic determinants 

Young people are centre of HIV/AIDS epidemic 
and are disproportionately affected by it10 . Every day, 
approximately 3000 new HIV infections occur among 
young people, aged between 15-24 and this population 
account for more than one-third of all new HIV 
infections11. A study conducted in China, based on the 
nationwide 1% population sampling survey in 1995, it 
was found that 86% of labor migrants were between 15 
and 65 years of age and 75% were between 15 and 34 
years of age12. 

Limited studies found that age at sexual initiation 
associated with HIV risk for labor migrants. Previous 
studies in China, Nepal, Kenya and South Africa 
demonstrated that an association between early age 
at sexual initiation and multiple sex partners13,14,15,16. 
Unprotected sexual intercourse within last three months 
and frequent cigarette smoking were more prevalent 
among young labor migrants than with elder migrants13. 
Similarly, another study among Mexican labor migrants 
in the US showed that migrants from the youngest age 
group (18-29 years old) particularly have elevated risk 
behaviours such as sex with a commercial sex worker, 
sex while under the influence of alcohol or drugs and 
sex with a male partner17. A research carried out by 
Population Council in four high HIV prevalence states 
of India on migration/mobility patterns among male 
workers and their links with HIV risk found that almost 
70% of male labours are young between 18 to 29 years, 
more than half of a young labours are married and resides 
away from their wives because of work. Further reports 
suggest that nearly 31% have intercourse with either sex 
workers or non-spousal unpaid female partners in source 
places in past 2 years18 . Also, labor migrants with only 
primary education and higher incomes were more likely 
to engage risky behaviour19. Further, a study of migrants 
in Shanghai, 12% of migrants were educated to high 
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school or college level, 48% to secondary school level, 
and 28% to primary school level, with remaining 9.1% 
of migrants being illiterate or semi-illiterate20. Marital 
status has also been found to be a significant predictor of 
vulnerability to HIV/AIDS among migrant workers. A 
study conducted in Myanmar showed that respondents, 
who were single, divorced or separated, visited sex 
workers more frequently than married labor migrants19. 
Another study in China showed that being married 
was associated significantly with increased HIV risk 
behaviors21. Also, an ethnographic study on migration 
and HIV transmission have conducted in Northern 
Karnataka have found that nearly 35% of married labor 
migrant men were involved in extramarital sex whereas 
around 40% of unmarried men were engaged with 
premarital sex22.

In-depth investigation has also revealed that 
socio-cultural environment played a crucial role in 
men’s sexual behaviour. Various factors that affect 
men’s sexual behaviour include community norms and 
practices23,24 gender roles and inequalities23,25 stigma 
and discrimination23,26 and low education status27. 
Research in different settings argues that those who 
ignore social, cultural norms and gender inequality 
experiences different types of sexual interactions such 
as types of sexual relationship (non-spousal/premarital/
transactional), the frequency and opportunities for 
sexual contact and condom use22,26,28,29. Further, rigid 
traditional gender norms allow men greater freedom for 
sex, more mobility and opportunity for engaging with 
multiple sexual partnerships30.    

Knowledge factor determinants 

Most studies have documented lack of knowledge 
about HIV/AIDS among labor migrants that closely 
linked with HIV-related risk behaviours. Most migrant 
workers had inadequate HIV/AIDS knowledge despite 
health education campaigns. For example, in Russia, 
male labor migrants from Eastern Europe and Central 
Asia were asked eight-item assessment of HIV/AIDS 
knowledge. These migrants, on average, scored only 3.6 
items correctly31. Further, 45% of migrants felt that oral 
contraceptive and IUDs could prevent HIV infections. A 
study among Mexican migrant laborers’ on knowledge 
about HIV transmission showed that the migrants had 
higher knowledge on major modes of transmission, 
whereas there was misconception that HIV contracting 
through AIDS testing, public restrooms and mosquito 

bites32. Some migrants believed that AIDS is a diseases of 
drug addicts and homosexuals and personal appearance 
could tell whether person is infected with HIV or not. 
Also, Burmese labor migrants in Thailand were given a 
knowledge assessment on HIV prevention, transmission 
and associated risk factors, the total score was 36, 41 
and 82% respectively33. Male participants scored higher 
than female migrants in all scales and the level of HIV/
AIDS knowledge increased with addition of each year 
education level. Further, some literatures documented 
that labor migrants had low knowledge on HIV. For 
example, one study in China showed that only 37% of 
labor migrants had knowledge that condom usage could 
prevent HIV transmission and 38% knew that antibiotics 
use could not prevent HIV infection13.

Limited condom use is associated with high HIV 
risk among labor migrants. It is mainly associated with 
difficulty in obtaining condom, health beliefs, various 
cultural norms and practices and impaired judgements. 
A study in South Africa stated that the migrant mine 
workers reported of using very limited condom despite 
of free supplies34,35. In Moscow, the tajik labor migrants 
reported of engaging unprotected sex due to various 
reasons: they did not carry condom when they were 
drunk, using condom during sex decrease sexual pleasure 
and obstacles in getting condoms due to unidentified 
status in the city36. The Mexican labor migrants in the 
USA reported that the lack of knowledge prevails them 
to know accurate use of condom. About less than fifty 
percent of these migrant men had always protected sex 
with occasional partners, whereas about a third had 
unprotected sex32. 

Life style determinants 

It is widely believed that environment of an 
individual brings profound influence to his/her behaviour. 
For example, when an agricultural worker (farmer) 
migrated to an urban life style which is greatly different 
from rural environment, we cannot be guaranteed that 
his/her sexual behaviour was changed/affected by the 
current living life style. Therefore, it is important to 
understand the potential predictors that affect HIV risk 
due to migration. These factors may include migration 
history (total duration living in the city after migration, 
place of initiation and continuation of sex work etc) 
exposure to pornography, peer influence and other socio-
demographic characteristics coupled with knowledge, 
attitude and perception which has been explored in other 
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literatures37,38,39. 

Migration History

Migrant worker’s frequency of a visit to their 
families in native country has a significant association 
with HIV-related risk behaviour. Labor migrants, who 
lived away from their native land for prolonged periods 
tend to have increased HIV-related risk behaviours. A 
comparative cross-sectional study carried out in three 
rural communities of West Africa found an association 
between higher mobility and increased HIV-related risk 
behaviours. Furthermore, condom use was found least, 
where mobility was greatest40. The few studies conducted 
among male labor migrants in China demonstrated that 
sexually transmitted diseases (STDs) were significantly 
associated with the high frequency of visiting home41.

Peer influence and Pornography exposure

Studies documented that peer influence occupies an 
important role increasing the likelihood of risky sexual 
behaviour leading to HIV risk among labor migrants. A 
study in Shanghai, China reported that, the respondents 
who had peers engaging in sex with a non-regular sex 
partner were 4.4 times more likely to be involved in risk 
behaviour than were those who did not engage42. Another 
study in Metema district, northeast Ethiopia documented 
that seasonal migrant worker’s social environment such 
as peer influence can lead to HIV risk43.  

Past research from developed countries suggested 
that exposure to pornography is associated with 
increased acceptance of premarital and extramarital sex 
including paid sex44,45,46,47,48. A recent research in United 
States among adults has shown that individuals who had 
visited sexually explicit websites were twice more likely 
to have multiple sexual partners than their counterparts44. 
Another study which looked into different aspects of 
pornography exposure historically from 1973-2010 
also found a positive association with multiple sexual 
partners and paid sex47. 

Sexual practices determinants 

Evidence suggests that male labor migrants are 
more likely to engage HIV risk than non-migrants. For 
instance, women with a migrant husband are twice more 
prone to HIV positive than a non-migrant husband49. A 
study of labour migrants in Moscow reported a majority 
of migrants having unprotected sex with commercial 
sex workers36. In Durham, North Carolina, a study 

conducted among Hispanic migrants, 22% respondents 
stated that they had visit sex workers in the previous 
year. These migrants reported, on average, about 6.7 
sex worker visits per year50. A study in Tajik migrant 
workers in Moscow reported that all participants did not 
use condom while sex with commercial sex workers36 . 

Studies have demonstrated that casual unpaid partner 
(such as relatives, neighbours and friends) influences 
the HIV risk among migrants at place of origin. A study 
conducted in Azamgarh and Prakasam districts in India 
reported that in Prakasam district, the migrant workers 
were engaged sex with a casual unpaid partner more 
than the Azamgarh district51. Having multiple sexual 
partner are associated with risky HIV behaviour. Long 
time away from their regular partner/spouse and lack 
of social control at home environments, labor migrants 
often engaged sex with multiple sexual female partners 
at destination areas. About less than one third percent 
(30%) of Eastern European and Central Asian migrant 
workers in Russia were stated engaging sex with 
multiple sexual female partners in last 3 months31. 
Comparing with Nepali migrant workers who travelled 
to India with non-migrants, the study showed that around 
49% of migrants were reported having multiple female 
partners in last five years whereas it was only 25% for 
the non-migrants during the same period52. The recent 
labor migrants of rural Tanzania who had more than two 
partners in last 12 months was 24% whereas for non-
migrants it was only 11%53. 

Men having sex with men also cause increased 
risky sexual behaviour. A study among Mexican labor 
migrants in New York city, USA stated that four male 
migrants ever had sex with men out of total 50 male 
migrants54. In another study among Latino labor migrants 
those who seek day labour jobs in the USA, the study 
concluded that 38% of male migrants solicited for sex 
by a male partner, while only 9% of those engaging sex 
with the solicitor53. Further, another study in California 
among Mexican labor migrants, about 37% of migrants 
had reported sex with male in last three months55. The 
study concluded that these male migrants had averaged 
11 sexual partners in last 2 months in comparison with 
non- men sex with men. 

DISCUSSION

The review of the present study was revealed that 
the HIV risk most frequently related to multilevel 
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determinants at different levels of socio-demographic 
variables, components of knowledge factor, life 
style and sexual practices. The socio-demographic 
determinants related to HIV risk were: age, education, 
income per month, marital status, pre-and extra marital 
sex and cultural norms. The determinants of knowledge 
factor frequently associated with HIV risk were: 
awareness towards the HIV/AIDS, perspective and 
perception towards HIV/AIDS, and limited condom 
use. The determinants of lifestyle component most often 
associated with HIV risk were: history of migration, 
exposure to pornography and peer influence. Sexual 
practices were most often related to HIV risk were sex 
with commercial sex workers, sex with casual unpaid 
partners and men having sex with men.

To understand how migrant labor differ in prone to 
HIV risk from other susceptible communities, additional 
exploration is required in the development, execution, 
and evaluation of multilevel interventions. The review 
findings represent a couple of specific ways in which 
the present body of knowledge is inadequate because of 
methodological confinements of various current studies 
and offer solutions towards its improvement. One, 
sometimes there is occasion where a lack of consistency 
in how investigators perceived labor migration from 
various sorts of migration. This could be improved 
through by adopting rigorous systematic approach on 
criteria and definition made for labor migration.  

Two, with respect to gender, HIV risks among 
female migrant labors are more, is also less studied. 
Hence, the risk of HIV in female migrant labor ought to 
be investigated. For instance, Lin56 stated that HIV risks 
were higher in female migrants because of intoxication 
and Deonar stated that HIV risk among women were 
higher because of less self-efficacy55. Other studies 
have been reported that the some female migrant labor 
engaged in transactional sex or commercial sex work in 
order to survive57,58.

Three, most of the studies used sample qualitative 
data, non-probabilistic samples or independent variables 
with narrow range, and many of these studies do not intend 
to assess the strength of risk factors through a systematic 
phenomenon. Research designs could be more rigorous 
to achieve possible cross study comparisons that could 
overcome the constraints of mobility and undocumented 
status of labor migrants. There is a more need and key 
attention to document the HIV prevalence data through 

a wide variety of systematic phenomenon such as 
probabilistic sampling, subgroups of migrants within the 
specified samples, independent variables/factors with 
broader range, and collection of more biological samples. 
Furthermore, to investigate the whole migration process, 
longitudinal studies are needed that could encompass the 
sites of source, transit, destination and return59. 

Four, mixed method approach with proper 
quantification and statistical analysis could be helpful 
in assisting in better and comprehensive understanding 
of the multilevel determinants of HIV/AIDS and labor 
migration60. Also, qualitative and ethnographic study 
may add better understanding in sociocultural and 
policy context. Future studies should be focused on 
implementation challenges in research like: how best 
to communicate with migrant labors through digital 
technology and how to deal with the problems of 
policymakers, implementers and community leaders. 
The later emphasize on community participation that 
could lead the development and implementation of 
community based research activities61. 

Five, lack of investigation on protective factors 
have been found among labor migrants for HIV risk 
infection.  Several studies62,63,64 have been reported that 
labor migrants had high HIV risky behaviours, but their 
condom use is more and they are likely to be tested 
for HIV infection. But the protective factors are more 
broadly perceived across four categories of determinants. 
Kissingers study revealed that in a social organization 
such as church related group was linked with fewer 
female sex workers visit and condom use found 
consistent in Latino labor migrations of New Orleans65. 
Whereas Saggruti study revealed that the migrants who 
lives with their wives had lesser risky sexual behaviour 
in Mumbai, India66. Wide variety of approaches should 
need to study and focus on protective factors that consider 
strengths and resources of an approach67,68 focused on 
individual, group, family, socio-cultural norms, values, 
beliefs which are corelated with protective behaviours of 
HIV and preventive intervention strategies. 

In conclusion, there are new concerns such as 
migration and HIV/AIDS to be studied, which includes 
HIV testing attitudes amongst the migrants69, HIV 
positive status due to migration70, and delays in testing 
of HIV/AIDS in migrants71. Further, other issues among 
labor migrants and their families such as barriers and 
access to ART treatment, adherence and prevention of 
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HIV from mother to child transmission to be studied.  
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ABSTRACT

Modus operandi the study focuses on the emerging trends and changing pattern of public expenditures 
on education in the post-independence era. The share of investment on education is less than a percent of 
GDP.  Chapter one provides basic idea about the mutual dependence between human resources, government 
expenditure and education. Chapter two briefs about the evolution of Indian education system  in the 
post-independence period. Chapter three lists the review of literature. The fourth chapter enumerates the 
methodology of studies including problem statement, objectives and other methods use to analyze the role 
of public expenditure on education. Chapter six elucidate the literacy rate and its impacts, trend analysis of 
public expenditure on education and the last chapter concludes with findings and suggestions.
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INTRODUCTION 

Education is a critical input for human capital. 
Education not only provides the earning capacity and 
capability to the society but also stands for the moral 
values and ethics to lead a proper life with different 
qualitative benefits. It is intended to accrue knowledge 
to understand changes in the society and other scientific 
progresses and thus facilitates brainchild in the form of 
new invention and innovations. Investment in learing 
and teaching are the main sources of social wealth. In 
economic context, generating educational opportunities 
in a nation accelerates the development process through 
employment opportunities. Expanding the education 
leads to higher economic growth as it increase the real 
national income of a country. It is obvious that the input 
of educated person to economic growth is more that of 
an illiterate person. Educational influences rapid growth 
in the economy in all sectors which in turn improves 
the socio economic values of the society. It is to be note 
that mere education alone, will not lead to economic 
promotion, development or growth. India has enormous 
power in two areas namely, intellectual property and 
level of labour forces. The twin forces along with 
public expenditure on education may pave way for the 
espousal of new science and technologies and advocacy 
of increased productivity of the labour force. It also 
influences the evolution of politico economic institution 

and formulation new education system which augment 
the gap of academics and industrial requirement. The 
need of the study arises as the World Bank estimates 
indicated that nearly 125 millions of children at school 
age are out of schooling during the period of 1995, out of 
which India’s share nearly 30 million in the same period. 
was Fortunately the growing countries have started 
expanding enrollments in the primary schooling through 
their public expenditure. Because of deliberate efforts, 
there are significant ranges of school aged children are 
now admitted in primary education institution.

 Education in India 

Right from the independence, Education department 
has the priority in developing the Indian education 
system. Pandit Jawaharlal Nehru, the first Prime Minister 
of India has announced that the education system should 
be revamped to achieve a secular democracy in the 
nation. While comparing with 14 developing economies 
of Asian Pacific 3, India position in 8th rank in Basic 
education, 7th rank in implementation of education 
programme, 6th rank in Equality in gender and 5th rank 
in overall performance in education in 2005.  Since 
British colonial era, India blessed with well-designed 
higher education system, which was continued smoothly 
after independence.  But the higher education focus of 
India emphasized with classlessness in education i.e., 
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egalitarianism. This has given rise to new heights to 
wide and fascinated higher education systems and leads 
to 3rd largest manpower in both scientific and technical 
at global context. However,  India find difficult with the 
global education race, due to delay in the liberlisation 
policy. India was the first Asian country started Export 
Processing Zone in 1965, but liberlisation policy was 
implemented only in 1990’s. The delay of more than 
two decades, compared to other developing countries, 
results in nearly 30 percent of its population are 
illustrated in 1980’s. During 1948, Indian government 
framed a University Commission with the headship of 
S.Radhakrishnan for purpose of improving the higher 
education in India.  In 1952, one more commission called 
Secondary Education commission was also framed under 
the chairmanship of A.L.Mudaliar to receive suggestion 
from the academicians and public to authenticate 
the secondary education supplement to conduct of 
University Education. The Indian education system 
has emphasized on higher secondary level of education 
through positive linkage with primary education system. 
More public funds are allotted for these two systems, 
which in turn led to swift, unforeseen and uncontrolled 
expansion in the indian education system. During these 
periods only IIT and IIM s started.  Nevertheless, in 
the absence  required public infrastructure leads to 
underemployments and unemployment and  some extent 
to emigrate to other nations i.e., indigenous brain drain. 
It is unfortunate, the persistence of mass illiteracy is big 
problem of Indian education system.  UNESCO, 2003  
estimates that the school aged children between 6 to 11 
years are out of school in India  are nearly 30 million 
which is one third share of total school aged children 
of out of school in the world. The majority of non-
schooling children are from the states, Andhra Pradesh, 
Bihar, Madhya Pradesh, Rajasthan, Uttar Pradesh and 
West Bengal. These six states accounts for 75 percent 
of total non-schooling of indian non non-schooling 
children . The are many factors which influences the 
pattern of public expenditure on education  such as low  
level of literacy, lesser educational attainment, disparity 
in the enrollment with respect to gender, incomplete 
and unplanned curriculum demand of child labour and 
labour market participation salient characteristic of 
Indian economy. 

REVIEW OF LITERATURE 

Francis and Iyare (2006)4  had analyzed the 
association of education on development with respect 

to Caribbean nations Jamaica, Barbados, Tobago and 
Trinidad. The causal relationship between education and 
development is analyzed for the period of 34 years from 
1964 to 1998.This time series data focuses on the data on 
public expenditure on education per head were obtained 
from earlier works and data on Gross National Income 
per capita taken from the World Bank Development 
Indicators and Online Database. The tools used in this 
study are  applied intergration, VEC models (Vector 
Correction Models) to analyze the causal relationship 
between education and development. It reveals that in 
both the short run and long run, the per capita gross 
national income is driving education in all the three 
countries and education causes per capita gross national 
income in Jamaica in the short run. Thus it reveals bi-
directional causality in the short run in Jamaica. There 
no evidence of causation running from per capita 
expenditure on education to per capita gross national 
income in either the short run or long run in Barbados, 
and Trinidad and Tobago. This study implies that the 
countries with higher per capita gross national income 
seem to be spending more per capita on education.

Pulapre Balakrishnan (2007)5 points out that in India 
there is an option of finding a diverse set of arrangements 
in the provision of education. The reason for that was 
public education in India is not an uplifting spectacle. 
The unchanged fee structure in the university education, 
even as there is inflation in the system is destructive of 
the future of education as it undermines the resource 
base. A substantial hike in the fees is necessary and 
the higher subsidy for university education implies 
lower subsidy for school-going poor at the given total 
expenditure on education. It reveals that the improved 
governance is important when more resources allocated 
to progress the effective of education system in India. 
Mere investment on education will not bring required 
changes in the quality of education. It demands proper 
delivery of academic inputs and egular monitoring. 
There is a need for an audit agency for education, a 
statutory body of largely independent persons including 
educationists one selected globally to review in the form 
of annual audit, the functioning of the Indian educational 
system. The recognition should tilt the focus, the path 
of radically improving the existing public institutions 
and construction of new independent bodies regulate the 
deemed institutions  and  it is the duty of the respective 
state to maintain the same.  
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The Kothari Commission

 In order to correct the unbalanced growth at various 
levels of education, the Government of India has formed 
a Commission under the chairmanship of D.C. Kothari to 
articulate a comprehensible policy of national education. 
After reviewing the post-independence progress in 
education, the commission clinched in 1966, that the 
tenacity of education was to build self-confidence and 
transform the Indian state to modern ceremonial. To 
attain modern ceremonial state with self-confidence, it 
has recommended the government provided compulsory 
education to all children in the nation at free of cost  in 
their respective regional languages with the priority  
to Science, Technology, Research and Development. 
Perspective of this commission, end up with the flaw as 
the political environment in India during that period not 
favourable and the government failed to implement the 
recommendation and  unable to mobilize the resources. 

Statement of the Problem

Low levels of literacy, particularly among men and 
women and backward social groups, high rates of never 
enrolment and drop-out, high levels of non-attendance 
of children, poor levels of learning achievement and 
myriad other shortcomings are seemingly acceptable 
phenomena in the educational scenario of Indian 
society6. The purpose of education is to acquire few 
skills and self-confidence right from the childhood. On 
one side, the Wagner’s view on government expenditure 
is that as the economy grows, the public expenditure 
also increases proportionately. On the other side, J.M. 
Keynes’s view differs as the government expenditure 
increases the national income. The current study through 
light on two hypothesis, as the variables involved are 
public expenditure and education.

OBJECTIVES OF THE STUDY

To examine the progress of public expenditure 
on education and total expenditure made in education 

during 1990-91 to 2006-07.

Literacy in India 

India had 1027 million populations out of which 
350 million were illiterates. Over the decades, literacy 
rates have shown a substantial improvement which has 
been clearly shown in Table 1.1. It is inferred that over 
the five decades literacy rate has been steadily increased 
from 18.33 percent in 1951 to 72.27 percent in 2011.

Table 1: Literacy Rates in India (1951 to 2001)

S. No. Census Year Literacy Level (in % of 
Population )

1. 1951 18.33

2. 1961 28.30

3. 1971 34.45

4. 1981 43.57

5. 1991 52.21

6. 2001 64.8

7. 2011 72.27

Source: Census of India 

Gender Disparities in Access to Education 

During 2000, a new agreement was made at United 
Nations Millennium Summit. The objective of this 
agreement was to eliminate gender disparity in primary 
and secondary education on or before 2005 and it 
should be extended to  all levels by 2015.  The recent 
studies and current discussion confirming that there is a 
disparity in education favourble to masculine gender and 
it has proved through access to education and training, 
completion of education processes, birthrate of genders 
and completion rates of students

Table: 2  Gender Gap in Literacy in India (1951 to 2001)

 Period Literacy Rate - Male Literacy Rate - female Gender difference (Gap) 
1951 27.16 8.86 18.30
1961 40.40 15.34 25.04
1971 45.95 21.95 24.00
1981 56.37 29.75 26.62
1991 64.13 39.27 24.84
2001 75.3 53.7 21.6
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Source: Census of India 

In 2001, the net female enrolment rate of primary education is at 75.7 per cent, lagged behind the male enrolment 
of 88.5 per cent in India. The literacy rate for women is 53.7 per cent compared with 75.3 per cent of men. There are 
wide gender variations in the literacy rates. The southern states of Kerala, with a literacy rate of about 90.9 per cent, 
ranked first in India in terms of both male and female literacy. Bihar a northern state, ranked first in India in terms of 
both male and female literacy. Bihar a northern state, ranked lowest with a literacy rate of only 47 per cent, 59.7 per 
cent for males and 33.1 per cent for females.

Table : 3: Share of Public Expenditure in Indian Education system

Year Investment on Education Index No. Annual Growth Rate

1990-91 17193.66 100 -

1991-92 18757.61 109.09 9.09

1992-93 20952.97 121.86 11.70

1993-94 23413.1 136.17 11.74

1994-95 27232.15 158.38 16.31

1995-96 31516.59 183.30 15.73

1996-97 36371.64 211.15 15.40

1997-98 41109.32 239.09 13.03

1998-99 51225.26 297.93 24.61

1999-2000 61281.46 356.42 19.63

2000-01 62498.09 363.49 1.98

2001-02 64847.7 377.16 3.76

2002-03 68561.55 398.76 5.73

2003-04 73044.93 424.84 6.54

2004-05 81280.85 472.74 11.28

2005-06 97224.19 565.47 19.62

2006-07 111888.6 650.75 15.08

Source: Educational Statistics in India.

The share of public expenditure on education in 
India, during the period from 1990-91 to 2006-07 has 
increased sizably. The value of public expenditure on 
education has increased from Rs.17, 193.66 in 1990-
91 to Rs.111888.6 in 2006-07. The index number has 
increased from 100 in 1990-91 to 650.75 in 2006-07 
with fluctuations. The linear growth rate is 34.42 per 
cent. The lowest annual growth rate was 3.76 in 2001-02 
and the highest annual growth rate was 19.63 in 1999-
2000.

Trend Analysis of Public Expenditure on Education 

The outcome of the trend analysis imply that the 
share of public expenditure on education in India 
increased annually by 3737.80 during the period 1990-
91 to 2006-077. The regression co-efficient of the semi-
log linear model implies that the public expenditure on 
education increased at a comprehensive rate of 14.33 
percent per year.1

The results of the trend analysis imply that the public 
expenditure on elementary level education of India 
increased annually by 2001.08 during the period 1990-
91 to 2006-07. The regression co-efficient of the semi-
log linear model implies that the public expenditure on 
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elementary level education increased at a comprehensive 
rate of 12.75 per cent per year.

Suggestions

According to the government records, 52.8 per cent 
of the children who enter standard I drop put before 
they reach standard VIII, with children from prodigious 
preponderance of drop outs. Government of India should 
take necessary steps immediately to increase public 
expenditure on education to improve the education 
system and encourage the women entrepreneurship 
to eradicate the gender bias to reach new heights in 
economic growth in India. 

CONCLUSION 

The study has drawn some interesting observation 
from the nature of growth analysis of public expenditure 
on education in India. She is the second largest nation 
for the school aged children. There is no acceleration 
or deceleration in growth of public expenditure on 
education and total government expenditure. However, 
GDP has experienced acceleration in growth at the rate 
of 2.70 per cent per annum during 1990-91 to 2005-06.2 
It is expected that the Government of India should allot 
at least 6 percent of GDP on higher education, but it 
spends less than one percent of GDP.
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ABSTRACT

45 elderly male and 45 elderly female patient aged between 60-75 years suffering with Hypertension were 
studied their associated diseases were Diabetes Millitus  7(15.5%) in males 9(20%) in females. Obesity 
4(8.8%) in males 5(11.1%) in females CVD 5(11.1%) in males 4(8.8%) in females stroke 7(15.5%) in males 
5(11.1%) in female. Renal insufficiency was 5(11.1%) in males and 4(8.8%) in females. CCF was 3(6.6%) 
in males 4(8.8%) in females physical inactiveness 4(8.8%) males 5(11.1%) in females Alcoholic 5(11.1%) 
in males 2(4.4%) in females Tobacco chewers. 3(6.6%) in males 4(8.8%) in females Dementia 2(4.4%) 
in males 3(6.6%) in females patients. The recorded BP in elderly patients of both sexes were classified as 
Grade I (mild) SBP – 140 – 159 DBP (90-99 Hgmm) were 14(31.1%) males 12(26.6%) in females patients 
Grade II moderate SBP (mm Hg ) (160-179) DBP (Hgmm) (100-109) 10(22.2%) were males, 11(24.4%) 
were female patients.  Grade III (severe) SBP (mmHg ) >80 and DBP(MMHG) > 100.  21(46.6%) were 
males and 22(48.8%) were females. Isolated systolic BP SBP  - 140 DBP <90 17 (37.1) in males 18  (40%) 
female Patients. Causes of secondary HTN in females were Cushing syndrome 9(2%) in males 12(26.6%) 
in females coarctation of aorta 2(4.4%) in males, 1(2.2%) in females Reno vascular  stenosis  5(11.1%)  in 
males 3(6.6%) in females, Endocrine disorders 4(8.8%) in males 9(20%) in females obstructive sleep apnea 
10(22.2%) in males, 8(17.5%) in females, Drugs 7(15.5%) in males and females chronic kidney diseases 
5(11.1%), in Males, 3(6.6%) in females Pheochromocytoma   3(6.6%) in males, 2(4.4%) in females. This 
study of HTN in elderly patients with different clinical manifestation will certainly help the physician to treat 
such patients efficiently as HTN is an important risk factor for CVS morbidity and mortality.

Keywords- HTN – Hypertension ;  SBP - Systolic Blood pressure, DBP = Diastolic Blood pressure. ; ISH = 
Isolated systolic Hypertension CVD = cardiovascular disease.
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INTRODUCTION

Based on the average reading 140 mm Hg systolic 
or greater and/ or 90mm Hg diastolic or greater or 
receiving anti hypertension medications for those 
above sixty years In clouding elderly male and females 
are hypertensive patients(1) Hypertension in geriatric 
population is typically characterized by high systolic BP 

(SBP) in the setting of normal or even decreased diastolic 
BP Both elevated SBP and elevated pulse pressure are 
related to an age related increase in the arterial stiffness. 
No single factor accounts for this age related increase 
in SBP Although many factors like arterial stiffness, 
hypertrophy and loss of contractility of vascular 
smooth muscle cells, fibrosis, collagen deposition, 
fragmentation of elastic lamina, calcification. Decreased 
barorecepter sensitivity increased sympathetic nervous 
system activity.  Increased Alfa- adrenergic receptor was 
responsiveness. Endothelial dysfunction, decreased nitric 
oxide production, Sodium sensitivity, decreased ability 
to excrete sodium load. Low plasma rennin activity. 
Insulin resistance, central adiposity are the factor to 
increase the blood pressure in geriatric population(2) It is 
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observed that, majority of old patients in whom isolated 
systolic Hypertension develops have not had an elevated 
diastolic pressure before(3) Hypertension in the elderly 
patient represents a management dilemma to cardio 
vascular specialist and other practitioners. Furthermore 
wide adaptations of drug strategies targeting subgroups 
of Hypertensive patients with specific risk conditions 
to lower blood pressure (BP) beyond traditional goals, 
difficult questions arise about how aggressive elderly 
patients should be treated. Is HTN in the elderly an 
emergency state or not ?.  Does BP control lower the risk 
associated with cardio vascular and death of geriatric 
Population ?.  Hence attempt was made to rule out the 
various diseases associated with HTN in elderly patients 
of both sexes.  So that physician can treat the cause of 
HTN along with regulating the elevated BP which can 
reduce the morbidity and mortality of elderly patients 
suffering with HTN.

MATERIAL AND METHOD

45 elderly males and 45 elderly females aged 
between 60-75 years due to illiteracy approximate age 
was noted. The elderly patients who were regularly 
visiting to medicine department of Bangar Govt. 
Hospital Pali – 306401, (Rajasthan) had a complaint of 
Hypertension were selected for study. These patients 
were middle socio - economic status. These patients 
were examined with their cause of HTN and associated 
diseases.  Biochemical and pathological test were also 
carried out to confirm their diseases. Moreover, ECG 
was also done to rollout CVD. The individual patients of 
both sexes were studied, noted and treated accordingly. 
The duration of this study was about four years.

OBSERVATION AND RESULTS

Table -1. Study of causes of HTN in both elderly 
sexes of western Rajasthan – DM 7(15.5) in males 
9(20%) in females.  Obesity was 4(8.8%) in males 
5(11.1%) in females CVD 5(11.1%) in males 4(8.8) 
in females. Stroke was 7(15.5%) in males 5(11.1%) in 
females Renal insufficiency 5(11.1%) in males 4(8.8%) 
in females. CCF 3(6.6% ) in males, 4(8.8%) in females.  
Physically inactive was 4(8.8%) in males 5(11.1%) 
in females Alcoholic 5(11.1%) in males 2(4.4%) in 
females. Tobacco – chewers 3(6.6%) in males 4(8.8%) 
Dementia 2(4.4%) in males 3(6.6%) in females 

Table – 2.  Classification of record of BP in both 
sexes of western Rajasthan population – Grade – I (Mild) 
SBP (mmHg) 140-159 DBP (Hg mm) 90-99.14(31%) 
in males, 12 26.6% in females. Grade II (Moderate) 
SBP(mmhg). 160-179, DBP(mmhg) 100-10-, (22.21 in 
males, 11(24.4%) in  females. Grade III SBP (mm Hg) > 
80 DBP (mm Hg) > 100  21(46.6%) in males 22(48.8%) 
in females  isolated systolic BP SBP > 140 DBP<90 in 
females 17(37.7%) in males, 18(40%) in females 

Table – 3 Study of patients with secondary HTN 
in both elderly sexes of western Rajasthan Cushing 
syndrome 9(20%) in males 12(26.6%) in females.  
Coarctation of aorta 2(4.4%) in males 1(2.2%) in females 
Reno vascular stenosis 5(11.1%) 3(6.6%) in females 
Endocrine disorders, 4(8.8) in males 9(20.%) in females 
obstructive sleep apnea 10(22.2%) in males 8(17.5%) 
in females. Drugs (NSAID), Alcohol 7(15.5%) in males 
and females. Chronic kidney disease was 5(11.1%) in 
males 3(6.6%) in females. Pheochromocytoma was 
3(6.6%) in males 2(4.4%) in females

Table – 1: Study of causes of HTN in both sexes of western Rajasthan (Males : 45 ; Females : 45)

Sl no Particular causes No of male patient Percentage No of Female 
patient Percentage 

1 D.M 7 15.5 9 20

2 Obesity 4 8.8 5 11.1

3 CVD 5 11.1 4 8.8

4 Stroke 7 15.5 5 11.1

5 Renal insufficiently 5 11.1 4 8.8

6 CCF 3 6.6 4 8.8

7 Physical inactive 4 8.8 5 11.1

8 Alcoholic 5 11.1 2 4.4

9 Tobacco chewers 3 6.6 4 8.8

10 Dementia 2 4.4 3 6.6
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 Table – 2: Classification of record of Blood pressure in both sexes of western Rajasthan

(Males : 45 ; Females : 45)

Sl no Particulars No of male 
patient Percentage Female Percentage

1 Grade – I (mild/SBP (mmHg)- DBP (mmHg) 140-
159  -90-99` 7 15.5 8 17.7

2 Grade II (moderate SBP (MMHG)- DBP(mmHg) 
160-179      100-109 9 20 9 20

3 Grade – III (severe) SBP (mmHg)- DBP (mmHg) 
7180 >100 12 26.6 10 22.2

4 Isolated systolic HTN SBP > 140.        DBP<90 17 37.7 18 40

Table – 3: Causes of secondary hypertension in elderly patients of both sexes of western Rajasthan

(Males : 45 ; Females : 45)

Sl no Particular causes No of male 
patient Percentage

No of Female
Patients

Percentage

1 Cushing syndrome 9 20 12 26.6

2 Coarctation of Aorta 2 4.4 1 2.2

3 Reno Vascular stenosis 5 11.1 3 6.6

4 Endocrine disorders 4 8.8 9 20

5 Obstructive sleep apnea 4 22.2 8 17.5

6 Drugs (NSAID,  Alcohol) 7 15.5 7 15.5

7 Chronic kidney diseases 5 11.1 3 6.6

8 Pheochromocytoma 3 6.6 2 4.4

DISCUSSION

In the present study of HTN in elderly patients 
of both sexes in western Rajasthan population The 
patients of HTN associated with several diseases like 
DM 7(15.5%) in males 9(20%) in females. Obesity was 
4(8.8%) in females, CVD 5(11.1%) in males 4(8.8%) 
in females. Stroke was 7(15.5%) in males, 5(11.1%) in 
females Renal insufficiency 5(11.1%) in males 4(8.8%) 
in females CCF 3(6.6%) in males 4(8.8%) in females. 
Physical inactive was 4(8.8%) in males 5(11.1%) in 
females Alcoholic 5(11.1%) in males 2(4.4%) in females 
Tobacco chewers 3(6.6%) in males 4(8.8%) in females 
Dementia 2(4.4%) in males 3(6.6%) in females (table 
1). These findings were more or less in agreement 
with previous studies. (4)(5)(6). The BP was recorded and 
classified into four groups Grade – I (mild) SBP (mmHg) 
(140-159 ) DBP (mmHg) 90-99   7(15.5%) males 
8(17.7%) females. Grade II (moderate) (SBP (mmHg)) 

160-179 DBP (mmHg) 100-109) 9(20%) in males and 
females. Grade-III (severe) was SBP (mmHg) > 180, 
DBP (mmHg) > 100. 2 (26.6%) observed in males, 
10(22.2%) in females.  Grade IV isolated systolic SBP 
(mmHg) > 140 DBP (mmHg) <90 17(37.7%) in males 
18(40%) in females (table No 2). Cause of secondary 
HTN is the elderly patients were Cushing syndrome 
9(20%) in males 12(26.6%) in females. coarctation 
of aorta 2(4.4%) in males 1(2.2%) in females. Reno 
vascular stenosis 5(11.1%) in males, 3(6.6%)  in females 
endocrine disorders 4(8.8%) in males, 9(20%) in female. 
Obstructive sleep apnea were 10(22.2%) in males, 
8(17.5%) in females. Drugs (NSAID Alcohol) 7(15.5%) 
in males and 7(15.5%) in females were observed equally. 
Chronic kidney disease was 5(11.1%) in males, 3(6.6%) 
in females. Pheochromocytoma 3(6.6%) in males 
2(4.4%) in females these findings were more are less in 
agreement with previous studies. (7)(8) 
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It was also observed that major reduction in DBP (<65 
mmHg) might be associated with ischemic Cardiopathy. 
Lowering DBP might jeopardize appropriate blood 
flow in the brain, heart and kidney during the diastole.  
However, low DBP was not responsible for an increase in 
the mortality(9) Essential HTN is the most common cause 
of HTN but Secondary HTN in more prevalent in elderly 
patients than younger subjects. Reno vascular HTN is 
common in older people and should be treated with multi 
drug therapy because renal in sufficiency is of unknown 
cause (10) moreover ISH in the elderly patients was more 
difficult to control because of large artery stiffness and 
major changes in the arterial wall aortic calcification 
Hence the traditional drugs of anti HTN largely produce 
vasodilatation rather than decrease arterial  stiffness(11) 
hence increased risk of CVD in elderly secondary to 
increased arterial stiffness an epiphenomenon related to 
an underlying chronic debilating illness and or cardiac 
dysfunction and anti HTN therapy induced lowering of 
DBP which leads to myocardial ischemia and increased 
risk for on acute coronary events. High grade stenosis 
of coronary arteries, increased risk of Myocardial 
infarction with anti HTN therapy – induced decreased 
in BP may well occur. Furthermore, one cannot make 
any distinction between those cardio vascular events 
that are naturally  occurring vs those that are treatment 
induced indeed frail elderly person (admitted) may have 
DBP < 60 mm Hg and SBP< 120mmHg in association 
with reduced survival and often without abnormal left 
ventricular function or anti hypertensive drug therapy 

Apart from anti hypertensive therapy life style 
modifications including weight loss, physical exercise, 
low salt diet, should be recommended for patients with 
hypertensive

SUMMARY AND CONCLUSION

 the study of hypertension in elderly patients of both 
sexes is quite useful to the physician and cardiologist 
because isolated systolic HTN is a peculiar BP in 
elderly patients, the approach to HTN in geriatric 
population should be no different than that of other 
geriatric syndromes HTN in older people represents a 
heterogeneous process and should be approached on 
an individual, case – by case basis, but this study needs 
further patho-physiological, Histo-pathological, genetic 
study because remedy and prevention of thickness of 
blood vessels, exact mechanism of systolic and diastolic 
movements of heart is still un clear 
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ABSTRACT 

Background: The term “biomedical waste” has been defined as “any waste which is generated during 
diagnosis, treatment or immunization of human  beings  or  animals,  or  in  the research  activities  
pertaining  to  or  in  the production or testing of biologicals and includes categories as mentioned in 
schedule I of  the Government of India’s Biomedical Waste (Management and Handling) Rules 1998”.

Objectives: To assess the practices related to Bio-Medical Waste Management 

Material & Method: The present cross sectional study was conducted from march 2016 to February 
2017among healthcare workers of tertiary care hospitals of Meerut city. Simple random sampling was used. 
The written consent was taken. Data was analysed using SPSS version 19 and Pearson’s Chi square test was 
applied.

Results: The healthcare workers segregate BMW according to different categories and they were doing this 
at the point of generation (87.6% and 88.5% respectively). 88.5% HCWs did not dispose all kind of waste 
into garbage waste. Majority (89.2%) were following color coding for disposal of BMW. Correct practice 
related to disposal of Normal Waste was observed in 89.2% of HCWs. Most of the HCWs were correctly 
disposing category 1,6,7 and 8 of BMW (97.1%, 89.2%, 88.5% and 97.1% respectively) whereas Category 
2,3,4,9 and 10 were disposed correctly by nearly three-forth of the HCWs (72.3%, 73.9%, 72.3%, 78.0% 
and 78.0% respectively).

Conclusion: Practices regarding Bio-Medical Waste was also found to be satisfactory in all the Health Care 
Workers but lower for IV class workers.

Keywords: Biomedical waste management, hospital, healthcare workers.

INTRODUCTION

Nature has made everything for a defined purpose. 
‘Anything which is not intended for further use is 
termed as waste’. In the scientific and industrial era, 
turnover of the products is very high. With increasing 
need of Health Care in fast changing society, the role of 
hospitals/nursing homes comes to the forefront. Hospital 
is a residential establishment which provides short term 
and long term medical care consisting of observational, 
diagnostic, therapeutic and rehabilitative services for 
a person suffering or suspected to be suffering from 
disease or injury and for parturient.1

The term “biomedical waste” has been defined 
as “any waste which is generated during diagnosis, 
treatment or immunization of human  beings  or  
animals,  or  in  the research  activities  pertaining  
to  or  in  the production or testing of biologicals and 
includes categories as mentioned in schedule I of  the 
Government of India’s Biomedical Waste (Management 
and Handling) Rules 1998”.2

The inadequate and inappropriate practice of 
handling of healthcare waste may have serious health 
consequences and a  significant impact on the health 
of health care personnel, to waste workers, patients, to 
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general public and environment as well .3

MATERIAL & METHOD

The present cross sectional study was done among 
healthcare workers with the objective to assess their 
practice regarding biomedical waste management. The 
study was conducted from March 2016 to February 
2017. Ethical approval for the study was taken from 
institutional ethical committee of Subharti Medical 
College, SVSU, Meerut. Simple random sampling was 
used for selection of hospitals. Out of the two tertiary 
care hospitals in the city one was selected randomly and 
from the list of 150 bedded hospital in the city one was 
selected randomly. After that list of all the health care 
workers (nursing staff, OT technician, lab technician and 
fourth class) were procured from respective hospitals.  
Two visits were made in both the hospitals. Health care 
workers who were present on these two visits and give 
consent were included in the study. Each category of 
Health Care Worker were attended separately and two 
visits for each category was made for collection of 
data. Prior permission was taken from the concerned 
authority and arrangement was made to gather the 
workers at pre-decided date, time and place. Those who 
were left due to duty etc were attended on second visit. 
The purpose and objectives of the study was explained 
to the Health Care Workers prior to data collection 
and they were assured about the confidentiality of the 
responder. Data was collected on predesigned pretested 
semi structured questionnaire which included details of 
socio-demographic variables like age, sex, education, 
designation and other details about knowledge of Health 
Care Workers regarding Biomedical Waste Management. 
Before filling the questionnaire, each question was 
explained to the Health Care Workers so that they 
could understand the questionnaire completely and 
could answer properly. Single observer demonstrated 
the questionnaire to all workers. Completion of 
questionnaire was assured at the time of collection. Data 
was coded, entered and analysed using SPSS version 19 
and suitable test was applied.

FINDINGS

Table No.-1 DISTRIBUTION OF STUDY 
POPULATION ACCORDING TO THEIR 
PRACTICE RELATED TO SEGREGATION OF 
BIOMEDICAL WASTE

 Freq %
 Segregate BMW According To Different Categories

YES 275 87.6

NO 39 12.4

Segregation Of BMW At The Point Of Generation

YES 278 88.5

NO 36 11.5

Total 314 100

According to this table majority of the healthcare workers 
segregate BMW according to different categories and 
they were doing this at the point of generation (87.6% 
and 88.5% respectively).

Table No.-2 DISTRIBUTION OF STUDY 
POPULATION ACCORDING TO THEIR 
PRACTICE RELATED TO DISPOSAL OF WASTE

 Freq %

Do You Dispose All Kinds Of Waste Into Garbage Waste

YES 36 11.5

NO 278 88.5

Do You Follow Color Coding  For Disposal Of Normal 
Waste From The Hospital

YES 280 89.2

NO 34 10.9

Following Color Coding For BMW Disposal

YES 280 89.2

NO 34 10.8

Total 314 100

This table shows that 88.5% HCWs did not dispose 
all kind of waste into garbage waste. Majority (89.2%) 
were following color coding for disposal of BMW. 
Correct practice related to disposal of Normal Waste was 
observed in 89.2% of HCWs.



 138        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

Table No,-3 DISTRIBUTION OF STUDY 
POPULATION ACCORDING TO THEIR 
PRACTICE RELATED TO DISPOSAL OF BMW 
ACCORDING TO COLOR CODE

 Freq %

CATEGORY 1

CORRECT 305 97.1

INCORRECT 9 2.9

CATEGORY 2

CORRECT 227 72.3

INCORRECT 87 27.7

CATEGORY 3

CORRECT 232 73.9

INCORRECT 82 26.1

CATEGORY 4

CORRECT 227 72.3

INCORRECT 87 27.7

CATEGORY 5

CORRECT 261 83.1

INCORRECT 53 16.9

CATEGORY 6

CORRECT 280 89.2

INCORRECT 34 10.8

CATEGORY 7

CORRECT 278 88.5

INCORRECT 36 11.6

CATEGORY 8

CORRECT 305 97.1

INCORRECT 9 2.9

CATEGORY 9

CORRECT 245 78

INCORRECT 69 22

CATEGORY 10

CORRECT 245 78

INCORRECT 69 22

Total 314 100

According to this table most of the HCWs were correctly 
disposing category 1,6,7 and 8 of BMW (97.1, 89.2, 
88.5 and 97.1% respectively) whereas Category 2,3,4,9 
and 10 were disposed correctly by nearly three-forth of 
the HCWs (72.3%, 73.9%, 72.3%, 78.0% and 78.0% 
respectively).

FIGURE 1. DISTRIBUTION OF HCWs ACCORDING TO 
THEIR PRACTICE RELATED TO SEGREGATION OF 
BMW ACCORDING TO DIFFERENT CATEGORIES

FIGURE 1a. DISTRIBUTION OF HCWs ACCORDING TO 
THEIR PRACTICE RELATED TO SEGREGATION OF 
BMW ACCORDING TO DIFFERENT CATEGORIES
FIGURE 2. DISTRIBUTION OF HCWs ACCORDING TO 
THEIR PRACTICE RELATED TO DISPOSAL OF WASTE

FIGURE 3. DISTRIBUTION OF HCWs ACCORDING TO 
THEIR PRACTICE RELATED TO DISPOSAL OF BMW 
ACCORDING TO COLOR CODE
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DISCUSSION

In our study the practice of segregation of BMW 
according to different categories was 97.3% in Nursing 
Staff and 96.2% in Lab Technician, while it was 100.0% 
in OT Technician and 28.9% of IV class workers whereas 
Sehgal et al (2015)4 reported in their study that the 
practice of segregation of BMW according to different 
categories was 100.0% in Nursing Staff, Lab Technician 
and IV class workers. Sanjeev R et al (2014)5 reported 
in their study that the practice of segregation of BMW 
according to different categories was 68.6% in HCWs.

In the present study 88.5% HCWs said No for the 
practice of disposal of all kinds of waste into general 
garbage among HCWs whereas Sanjeev R et al (2014)5 
reported in their study that the practice of disposal of all 
kinds of waste into general garbage among HCWs said 
No was 81.8%. 

In the present study almost all the Nursing Staff 
(99.1%) and most of the Non Nursing Staff (92.1%) had 
correct practice of category 1. The difference was found 
to be statistically significant. Majority of the Nursing 
Staff (89.8, 88.9, 85.3 and 84.9% respectively) had 
correct practice related to category 5,6,9 and 10 whereas 
nearly two-third of the Non Nursing Staff  (66.3, 65.2, 
59.6 and 60.7% respectively) correctly dispose BMW 
according to color code. The difference was found to 
be statistically significant. Three-fourth of the Nursing 
Staff (77.3%) and nearly two-third of Non Nursing 
Staff (59.6, 65.2, 59.6 and 65.2%) had correctly dispose 
category 2, 3,4and 8.  The difference was found to be 
statistically significant. Incorrect practice related to 
category 2,3,4,5,8,9 and 10 was found to be more among 
class IV HCW (73.4, 62.2, 73.4, 64.4, 62.2 and 73.3% 
respectively).

CONCLUSION

The present cross-sectional study was conducted 
among health care workers of tertiary care hospitals 

of Meerut city with the objectives to assess practice 
regarding Biomedical waste Management. Practices 
regarding Bio-Medical Waste was found to be 
satisfactory in all the Health Care Workers except for IV 
class workers.
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ABSTRACT 

Introduction- Health insurance in India is still at a naïve stage. Out of pocket (OOP) expenditure is still 
the most predominant mechanism for funding healthcare.Studies have shown that there exists a close 
relationship between the health conditions of the people and the economic growth of the country in which 
they live. In such scenario, there is a dire need to study determinants of renewal of  health insurance policy.

Method – A descriptive study was carried out to understand factors affecting renewal of health Insurance 
policy in Pune City.Questionnaire was circulated to 200 individuals who were covred under voluntary health 
insurance. Further, this population was studied for two variables a) those who have renewed their health 
insurance policy at least once and b) who did not renew the policy and discontinued after one year. Further 
determinants of renewal were compared within both the groups.In addition, respondents were identifiedfrom 
both the groups who have availed benefit of health insurance policy through cashless hospitalisation or 
reimbursement. The claim settlement process was studied through 5-point Likert scale.

Results- Age, income, percentage spending on healthcare as well as total expenses affects the renewal 
decisions. Younger individuals have shown to be more customary in paying the premium and renewing the 
policy &willing  to renew health insurance policy. The group who have renewed health insurance have also 
rated tax savings component higher

Conclusion -The study suggests need of product innovation to suit everyone’s needs. The products offered 
should focus upon   long term benefits and tax savings components to sustain customers for a longer duration. 
The results also suggest improving the claim settlement process as customer satisfaction is significant factor 
in influencing the renewal decision of policyholder.
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INTRODUCTION

Even after the liberalisation of insurance sector 
in 1986 penetration of health insurance in India is 
still at a naive stage. Approximately 12 percent of the 
population is  covered under some form of insurance. 
With the central and state government,   aiming towards 
universal health coverage and through the launch of 

schemes like Ayushman Bharat, insurance sector is 
certainly progressing towards better days.

The public health spending in India is equal to 1% 
of GDP, the out of pocket (OOP) being the pre dominant 
mechanism for financing healthcare in the country. The 
penetration of health insurance is remarkably low as 
compared to that in other developing economies in the 
world. 1

 The World Bank in a 2012 report says that the 
healthcare expenditure was one of the major cause of 
poverty in India.2 Nearly 65 % of the India’s poor get into 
debt and 3% fall below poverty line each year because 
healthcare related expenses. In such scenario, Health 
insurance is the only viable option to make healthcare 
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available and accessible.1

One of the most ambitious goals was to achieve 
universal healthcare by 2020. This goal was aiming at 
covering maximum population under health insurance 
and significantly reducing out of pocket expenditure.2,3It 
is observed that nearly 40% of hospitalised patients 
sell assets or borrow money to afford treatment and an 
average of 24% fall further down the poverty trap in 
this process. One of the reasons for lack of a proper 
health-seeking behaviour within the poor community 
is the expensive medical treatment especially at private 
hospitals and the poor facilities available at public health 
centres.3,4

Studies have shown that there exists a close 
relationship between the health conditions of the people 
and the economic growth of the country in which they 
live.5As government continues to take efforts in this 
step,  the insurance companies which are the major 
players in the market should aim at increasing demands 
of health insurance.5,6

Health insurance is the need of the hour and the 
consumers are willing to purchase insurance if the 
they pursue product is beneficial.7-9Several studies have 
listed the most prevalent variables: gender, marital 
status, Religion/ethnicity, education, income level, age, 
geographical mobility, and family size. The studies 
pertaining to demand and supply of health insurance in 
India are scarce as compared to the developed countries 
so are the studies pertaining to renewal of health 
insurance. It is considered that factors which affect the 
purchase decision will also influence the renewal of 
health insurance policy.8

Health insurance policies like any other product is 
affected by consumers purchase decision. Repeat buying 
of the same product in health insurance is considered 
as renewal. The classical five stage consumer decision 
process model introduced by Philip Kotler which gave a 
generalized view of the purchase decision, still remains 
valid as a basic approach to consumer purchase decision 
process and may be applied to health insurance purchase.

Fig. 1 The Five Stage Buying Decision Process

(Image source- Principles of Marketing, 14th 
edition, Philip Kotler)

Consumer choice is one of the essential 
preconditions for regulated competition in health care. 
Health insurance in higher income educated group 
adopts five stage decision process.Thus it is considered 
that the determinants of purchase and renewal of health 
insurance are common.10

Studies carried out in various parts of India as well 
as globally have shown that the major contributing 
factors to the health insurance are the age,gender, income 
marital status and occupation. On the supply side of 
health insurance, the determinants are important, as it 
is the basis for improvement in their processes like ease 

of reimbursement and other administrative processes.11

Health insurance is voluntary and the consumer may 
take it if found beneficial .This is the main challenges 
of the companies to attract to something without which 
also one can survive. Health insurance policy are annual 
and typically renewed after one year. It is only recently 
some private

General insurance companies have started selling 
two-year health insurance plans. Healthinsurance 
providers are generally reluctant to offer long-term 
health insurance policies.12-14

However, some amount of customers get attracted 
towards the policy considering the tax saving component 
the penetration is still very low. On the other hand, there 



 142        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

are many challenges for an insurance company to have 
long-term products. One reason is the impulsiveness of 
medical costs in future. Healthcare delivery is affected 
by changing technology, evolving equipment’s and 
procedures. Apart from this healthcare cost is also 
affected by governmental rules and fiscal policies. On 
the other hand, least efforts are taken to understand the 
demography, epidemiology and prevalence of medical 
conditions in population so that the appropriate pricing 
of the policy can be derived. In such scenario, there is 
a need to study determinants of health insurance policy 
renewal. 15

Aim- The study aims to bring out determinants of 
renewal of health Insurance policy 

Objectives of the Study

To study the factors influencing renewal of health 
insurance policies in Pune City.

To assess customer satisfaction among those who 
have availed the benefits of health insurance.

METHODOLOGY 

A descriptive study was carried out to understand 
factors affecting renewal of health Insurance policy. 
Data was collected through a questionnaire from 
individuals enrolled in voluntary health insurance 
policies in Pune City. The questionnaire was  circulated 
to 200 individuals out of which 130 responded and filled 

the complete questionnaire. Questionnaire included data 
on different socio-economic variables like age, income, 
gender, education & occupation.  Other important 
parameters on which information was gathered included 
healthcare expenditure and hospitalisation & claims if 
any during the insured period.

The inclusion criteria were limited to individuals 
enrolled in voluntary health insurance at least once in 
three years. Further, this population was studied for 
two variables a) those who have renewed their health 
insurance policy at least once and b) who did not renew 
the policy and discontinued after one year. Further 
determinants of renewal were compared within both the 
groups.

In addition, respondents were identifiedfrom both 
the groups who have availed benefit of health insurance 
policy through cashless hospitalisation or reimbursement. 
The claim settlement process was studied through 
5-point Likert scale. The parameters studied included 
claim settlement process, transparency, hospital care, 
documentation and accurate communication and overall 
experience with payer and provider.

Data Analysis and Results

The total sample size included in the study was 
130.Out of 130 respondents 59 had renewed their health 
insurance policy whereas 71 did not renew it. This 
clearly indicates that non-renewal of health insurance is 
more.

Table 1- Descriptive statistics of policyholders renewing and not renewing health insurance

 Parameter 
N=59
Renewed health 
insurance policy

Mean
N=71
Did not renew health 
insurance policy 

Mean

Total monthly income
More than 1 lakh
40,000 to 1,00,000
Up to 40,000  

58

N=22
N=18
N=38

57510

71

N=17
N=34
N=27

45226

Annual healthcare expenditure 59 49092 71 40982

Age 59 40.23 71 42.31

Percentage spending on health annually 59 18.22 71 15.23



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         143    

Average Premium paid 59 11,452 71 11,300

Number of policies 
renewed Claim filed Number of policies did not 

renewed Claim filed 

Claim filed due to hospitalization 59 N=22 71 N=23

Table1 shows the distinct characteristics of both the 
groups. It is evident that those respondents who have 
renewed health insurance policy have higher income as 
compared to those who haven’t renewed. This suggest 
that higher income enables one to pay the premium on 
a regular basis and be more sustainable towards health 
insurance. The similar observations were seen with 
total monthly expenditure and percentage spending on 
health, which was higher in the group who have renewed 
health insurance. The mean age of the respondents was 
found to be lower in the group who have renewed health 

Cont.... Table 1- Descriptive statistics of policyholders renewing and not renewing health insurance

insurance. This suggests that younger respondents 
have shown more continuity and regularity. Younger 
individuals in the renewed group  also said that the tax 
saving components is also an important deciding factor 
in insurance purchase and renewal. 

Also, renewal of health insurance was found to 
be significantly affected by Healthcare expenses. The 
percentage spending on health was more than the non 
renewed group.

Experience with claim settlement process

 Fig 2 –Satisfaction levels with respect to health insurance policy 

Total 71 respondents did not renew their health 
insurance policy after one year.23 of them faced 
were hospitalised and could avail the benefit of the 
policy. Number of claims filed from the group who 

have renewed Health insurance were 22.and from the 
non-renewed were 23.The experience related to claim 
settlement process was also studied in both the groups. 
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The results have been summarised in Fig 2. 

From the Total 130 respondents 59 respondents 
renewed their health insurance policy. Out of these 59 
respondents 22 were hospitalised and could availed the 
benefit of the policy. Those hospitalised were further 
enquired about the claim settlement process and 
associated factors. The questions included information 
on ethics and transparency, documentation, timeliness 
of process, communication, experience with payer and 
providers.

DISCUSSION 

The study aims to identify factors affecting continued 
enrolment in health insurance policy through renewal of 
the policy in Pune City. The variables included in the 
study attempted to examine the determinants of renewal 
of health insurance policy. In the study younger age, 
higher income and high healthcare expenditure were 
found to be significant determinants of continuation 
of the policy. The experience about the quality of care, 
experience of payer and provider also affects renewal. 
The findings can be correlated to the marketing studies, 
where the researchers have found that if the customer is 
satisfied there is higher probability of repeat purchase 
of the product. We also found that if the customer’s 
satisfaction level from insurer is high and his experience 
from insurer was good then probability of renewing the 
policy was high. 

These experiences positively influence renewal of 
health insurance policy. 

Age, income, percentage spending on healthcare as 
well as total expenses also affect the renewal decisions. 
Younger individuals have shown to be more customary 
in paying the premium and renewing the policy. And 
are ready to renew health insurance policy. The group 
who have renewed health insurance have also rated tax 
savings component higher. This means that this is also 
one of the attracting factors in continuing the policy. 
This attracts for product innovations with better tax 
saving components along with coverage and premiums. 
Out of the total 71 respondents of non renewed group, 
23 had availed the benefit of hospitalisation but this 
even this benefit could not result into continuation of 
the policy for the next year. This suggests that mere 
hospitalisation expenses are  not enough to retain the 
policy holders.

In both the groups, there was no significant difference 
in the average amount of premium paid. However the 
income varied in both the groups. This suggests that for 
better continuity of the policies products needs to be 
designed to suit every ones economic status.

From both the groups majority of respondents who 
have files claims have rated claim settlement process as 
average. The process is considered a cumbersome one 
with loads of documentation. The suggests that process 
needs to be more transparent and customer friendly. 

CONCLUSION

Health insurance policies are not long-term policies 
and they are required to be renewed each

year. Understanding the factors that affect the 
demand and renewal decisions of continuing in health 
insurance programme is vital for future growth and 
developmentof this sector. The important determinants 
in terms of renewal of health insurance policies 
observed in the study were younger age , higher income 
and higher medical expenses.

The study also aims at product innovation with 
long- term benefits and tax savings components to 
sustain customers for a longer duration. Insurance 
companies  need to develop and market the product and 
choose target customers in a policyholder in the manner 
to ensure long-term continuity. The results also suggest 
improving the claim settlement process as customer 
satisfaction is significant factor in influencing the 
renewal decision of policyholder. This should encourage   
insurance companies to provide a good experience to 
the customer during the period of the policy.
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ABSTRACT

Ganoderma lucidum has been used for several decades for both treatment strategy and health promotion. 
The manifestation of new infections, drug resistant, high costs of synthetic drugs and their side effects has 
led to an increase in the use of traditional medicine globally. Hence an endeavor has been made in this study 
to examine the antifungal activity of both ethanol and methanol extracts of G. lucidum. The phytochemical 
screening was done to reveal the bioactive constituents of G. lucidum. The phytochemical screening of 
G. lucidum revealed that the extracts contain bioactive compounds such as carbohydrates, glycosides, 
triterpenoids and phenolic compounds. The both extracts of G. lucidum were then subjected for the Minimum 
Inhibitory Concentration (MIC) determination with the help of micro-dilution bioassay. Various pathogenic 
organisms were selected against which the antifungal activity of the extracts were determined. The result 
of the antifungal activity showed that the methanolic extract of G. lucidum showed the strongest antifungal 
activity among the two extracts against the fungal strains.
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INTROODUCTION

Nature has been a source of medicinal agents for 
thousands of years and an impressive number of modern 
drugs have been isolated from natural sources; many of 
these isolations were based on the uses of the agents in 
traditional medicine1. The herbal medicines serve the 
health needs of about 80% of the world s population, 
especially for millions of people in the vast rural areas 
of developing countries; more than 65% of the global 
population uses medicinal plants as a primary health 
care modality2.

Plants have been a major focus of investigations 
for novel biologically active compounds3. However, 
filamentous fungi have been the producers of some of the 

most powerful secondary metabolites which have been 
developed into therapeutic agents4. In view of this, the 
searches for new anti-microbial agents from medicinal 
plants are even more urgent in the countries like India 
where infectious diseases of fungal origin are not only 
widespread, but the causative agents are also developing 
an increasing resistance against many of the commonly 
used antibiotics5.

There is a constant search for new antibiotics 
because the existing drugs have unwanted toxicity and 
their inappropriate and indiscriminate use have led to 
an increase in antibiotic-resistant strains6. Numerous 
investigations have proved that medicinal plants as well 
as microorganisms contain diverse classes of bioactive 
compounds such as Tannins, Alkaloids, Flavonoids, 
Terpenoids, Phenols, etc7. The main aim of this current 
study was to detect the various bioactive components 
present in G. lucidum and also determine the antifungal 
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activity to prove its use as a safe and potent antifungal 
agent.

MATERIALS AND METHOD

Preparation of extracts

The fruiting bodies of G. lucidum were obtained from 
MKV Organics, Puducherry. The extraction method of 
with certain modifications was used8. The dried fruiting 
bodies were grinded to a fine powder using a domestic 
blender. For preparing the extracts, methanol and ethanol 
were used as solvents to obtain the pharmacologically 
active compounds from the mushroom9-11.

For every 1 gram of powder, 50 ml of solvent was 
used and was subjected to extraction using a Soxhlet 
extraction apparatus. After the completion of extraction, 
the supernatant was filtered through Whatman #1 filter 
paper. All solvent extracted fractions were evaporated 
to dryness to obtain residues. The extracts were stored 
at 4˚C in air tight containers for further investigations12. 

Phytochemical screening

The different qualitative chemical tests can be 
performed for establishing a profile of given extract for its 
chemical composition. The extracts were then subjected 
to qualitative chemical tests for various phytoconstituents 
like Alkaloids, Flavonoids, Carbohydrates, Reducing 
sugars, Tannins and Phenolic compounds, Cardiac 
glycosides, Terpenoids, Anthraquinones, Saponins, 
Volatile oils and Steroids13-15.  

Detection of alkaloids

a) Mayer’s Test

To a few ml of extract, one drop of Mayer’s reagents 
was added by the side of the test tube. A white creamy 
precipitate indicated the test as positive. 

Preparation of Mayer’s Reagent

Mercuric chloride (1.358g) was dissolved in 60 ml 
of water and KI (5.0 g) was dissolved in 10 ml of water. 
The two solutions were mixed and made up to 100 ml 
with water.

b) Wagner’s Test

To a few ml of extract, few drops of Wagner s 
reagent were added by the side of the test tube. A reddish 
brown precipitate confirmed the test as positive.

Preparation of Wagner’s Reagent

Iodine (1.27 g) and KI (2 g) were dissolved in 5 ml 
of water and made up to 100 ml with distilled water.

Detection of Carbohydrates

a) Molisch’s test

To 2 ml of extract, two drops of alcoholic solution of 
α-naphthol was added, the mixture was shaken well and 
1 ml of conc. H2SO4 was added slowly along the sides of 
the test tube and allowed to stand. A violet ring indicated 
the presence of carbohydrates.

b) Benedict’s Test

To 0.5 ml of extract, 1 ml of Benedict s reagent 
was added. The mixture was heated on a boiling water 
bath for 2 mins. A characteristic coloured precipitate 
indicated the presence of sugar.

Benedict’s Reagent

Sodium citrate (173g) and Na2CO3 (100g) were 
dissolved in 800 ml of distilled water and boiled to make 
it clear. CuSO4 (17.3g) dissolved in 100 ml distilled 
water was added to it.

Test for Glycosides

a) Legal’s test

To the extract, few drops of 10% NaOH were added 
to make it alkaline. Sodium nitroprusside was added to 
the solution. Presence of blue colouration indicated the 
presence of glycosides in the extract.

b) Keller-Killiani test (for cardiac glycosides)

To 2 ml of extract, 2 ml glacial acetic acid is added, 
followed by one drop of 5% FeCl3. Conc. H2SO4 is 
added from the side of the test tube. Reddish brown ring 
appears at the junction of the two liquid layers indicating 
the presence of cardiac glycosides.

Detection of Proteins and Amino Acids

a) Millon’s Test

To 2 ml extract, few drops of Millon’s reagent were 
added. A white precipitate indicated the presence of 
proteins.

b) Biuret Test
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An aliquot of 2 ml of extract was heated with 1 drop 
of 2 % CuSO4 solution. To this 1 ml of ethanol (95%) 
was added, followed by excess of KOH Pellets. Pink 
colour in the ethanolic layers indicated the presence of 
proteins.

Detection of Flavonoids

a) Shinoda test (Magnesium Hydrochloride 
reduction test)

To the test Solution, few fragments of Magnesium 
ribbon were added and concentrated Hcl was added drop 
wise, pink scarlet, crimson red or occasionally green to 
blue color appears after few minutes.

b) Alkaline reagent test

To the test solution few drops of sodium hydroxide 
solution was added; formation of an intense yellow color, 
which turned to Colourless on addition of few drops of 
dil. acid, indicated the presence of flavonoids.

Detection of Phytosterols

a) Libermann Burchard’s Test

To the extract, 3 ml of acetic anhydride was added 
and mixed. To this one drop of concentrated H2SO4 were 
added slowly along the sides of the test tube. An array 
of colour change showed the presence of phytosterols.

Test for Triterpenoids and Steroids

a) Libermann Burchard’s Test

Extract was treated with few drops of acetic 
anhydride, boiled and cooled. Conc. H2SO4 was added 
from the sides of the test tube, showed a brown ring at 
the junction of two layers and the upper layer turning 
green showed the presence of Steroids and formation of 
deep red colour indicated the presence of triterpenoids.

b) Salkowski test

Extract was treated with few drops of conc. H2SO4, 
shaken well and allowed to stand for some time; red color 
at the lower layer indicated the presence of Steroids and 
formation of yellow colored lower layer indicated the 
presence of Triterpenoids.

Detection of Phenolic Compounds and Tannins

a) Ferric Chloride Test

To the extract, few drops of neutral 5% ferric chloride 
solution were added. A dark green colour indicated the 
presence of phenolic compounds.

b) Lead Acetate Test

To the extract, 3 ml of 10% lead acetate solution was 
added. A bulky white precipitate indicated the presence 
of phenolic compounds.

Fungal Test strains used

A total of five fungal species were tested. 
Candida albicans  (ATCC-10231), Aspergillus niger 
(ATCC-6275), Aspergillus flavus (ATCC-204304), 
Aspergillus fumigatus (ATCC-16907) and Cryptococcus 
neoformans (ATCC-208821).

Culture media and inoculum preparation

The isolates were grown on Sabouraud dextrose 
agar (Himedia) for 48 h at 35°C. The inoculum 
preparation followed the directions of document M27-A 
of the NCCLS16. Thus, the optical density (OD) of a 0.5 
McFarland standard at 530 nm was measured five times 
on different days. Therefore, a suspension of each of the 
yeasts in sterile distilled water was adjusted in Bausch & 
Lomb spectrophotometer to that OD530 range.

Minimum Inhibitory Concentration (MIC)

The MIC was determined as the lowest concentration 
of the extract which inhibited the growth of the tested 
fungi. A broth micro-dilution bioassay in 96-well micro 
titer polystyrene plates was used to determine MIC. The 
method of was followed with modifications17. The wells 
of each column (1-12) were filled with 50 µl of sterilized 
RPMI broth (except the first well of each column). 
100 µl of the extracts (methanol and ethanol) having a 
concentration of 10 µg/ml was added to the first well of 
columns 4-12. Serial two fold dilutions were made of 
the 10 µg/ml extract with the broth in the 07 consecutive 
wells of the columns. The concentration of the extracts 
ranged from 10 to 0.0625 µg/ml. Next, 50 µl of the 
fungal inoculam were added to each well so that the 
final volume of each well was 150 µl. The first & second 
column of the plate served as the positive and negative 
control. The plates were covered and then incubated 
at 37°C for 24h. After 24-48 hrs, 40 µl of 0.2 mg/ml 
iodonitrotetrazolium chloride was added to each well 
and the plates were further incubated at 37°C for 30 min. 
Fungal growth in the wells was indicated by development 
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of red-pink color, while growth inhibition was indicated 
by no change in the colour of cell suspensions. The MIC 
of each extract is defined as the lowest concentration 
inhibiting the growth of the fungi and was recorded.

RESULTS AND DISCUSSION

Qualitative phytochemical screening

The phytochemical screening of G. lucidum revealed 
that the extracts contain Carbohydrates, Glycosides, 
Triterpenoids and Phenolic compounds. Methanol and 
ethanol extracts were found to extract the maximum 
active components being solvents that have low polarity. 
This result was in accordance to the previously reported 
literature18and is represented in Table-1.

Table.1 Qualitative phytochemical analysis of Ganoderma lucidum from two organic solvents

S. No Phytochemical Test Observation
Methanol Ethanol

1 Alkaloids
Mayer’s test - -
Wagner’s test - -

2 Carbohydrates
Molisch’s test + +
Benedict’s test + -

3 Glycosides
Legal’s test + +
Keller-Killiani test + +

4 Proteins and Amino acids
Millon’s test - -

Biuret test - -

5 Flavonoids

Shinoda test (Magnesium
Hydrochloride
reduction test)

- -

Alkaline reagent test + -

6 Phytosterols
Libermann -
Burchard’s test

- -

7 Phenolic Compounds and Tannins
Ferric Chloride test + +

Lead Actetate test + -

8 Triterpenoids and Steroids
Libermann -
Burchard’s test

+ +

Salkowski test + +

Determination of Minimum Inhibitory Concentration 
(MIC)

The MIC values of the extracts against the tested 
strains are represented in Table-2. The MIC value of the 
extracts ranged from in descending (10 µg/ml, 05 µg/
ml, 2.5 µg/ml, 1.25 µg/ml and 0.625 µg/ml).

The MIC of the methanol extract was found to 
be 0.625 µg/ml against Candida albicans, for ethanol 
extract was found to be 1.25 µg/ml against Candida 
albicans. Candida albicans and Aspergillus fumigatus 
were found to be the most susceptible fungal strains as 

the two extracts inhibited their growth. 

For Aspergillus flavus and Cryptococcus neoformans 
the ethanol extract was found to be the most effective, 
whereas for Aspergillus fumigatus, both extracts were 
equally found to be effective, for Aspergillus niger only 
the methanol extract was found to be effective. The 
antifungal activity of the methanolic extract against 
Candida albicans and Aspergillus fumigatus is of great 
importance as they are emerging pathogens19.
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Table. 2 Minimum inhibitory concentration 
(MIC) (µg/ml) values of the extracts against the 
tested organisms

Minimum Inhibitory Concentration (µg/ml)

Organisms (n=360) Methanol Ethanol

Candida albicans (162) 0.625 1.25

Aspergillus flavus (32) ND 2.5

Aspergillus fumigates (86) 2.5 2.5

Aspergillus niger (56) 1.25 ND

Cryptococcus neoformans (24) ND 1.25

Antifungal activity

This study justifies the claimed uses of G. lucidum 
in the traditional system of medicine and its bioactive 
components to treat various infectious diseases caused 
by the microbes20. 

The presence of antimicrobial substances in the 
higher plants and filamentous fungi is well established. 
Hence the antifungal activity of G. lucidum is described 
in this study21.

Candida albicans, Aspergillus flavus, Aspergillus 
fumigates, Aspergillus niger and Cryptococcus 
neoformans were found to be inhibited by the both 
extracts of G. lucidum. The presence of important 
phytoconstituents like Carbohydrates, Glycosides, 
Triterpenoids, Phenolic compounds and tannins could 
be responsible for the antifungal properties22. However, 
thorough research needs to be done in order to recognize 
the phytoconstituents responsible for the antifungal 
activity before being used for the development of any 
drugs.

CONCLUSION

The results obtained from this work showed that 
extracts of G. lucidum medicinal mushroom screened 
exhibit antifungal effects present more in methanolic 
extract than ethanol extracts against the fungal strains. 
This study also supports the traditional usage of the 
studied plants and suggests that G. lucidum extracts 
possess compounds with antifungal properties that can 
be used as antifungal agents in new drugs for the therapy 
of infectious diseases caused by pathogens.
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ABSTRACT

Introduction: The most recent data from UNAIDS, about 35 million people are living with HIV infection 
worldwide. Cutaneous disorders occur more frequently as HIV infection advances and immune function 
deteriorates; however, they are common and of various types throughout the course of HIV disease. Taking 
cutaneous disorders into consideration for case management is essential to improve quality of life for HIV-
infected patients. Materials and method: The current record based study was conducted at the tertiary 
care teaching hospital of Kasturba medical College, Mangalore. The records of all the HIV positive patients 
who visited dermatology clinic, were retrieved from the record section of the hospital. The information 
pertaining to the demographic characteristics, mode of transmission of HIV and cutaneous manifestations 
were obtained from the case records.. Data was entered and analyzed using SPSS 

Results: About half (n=67, 51.5%) the patients were in the age group of 26-35 years, and one quarter (n=30, 
23.1%) were between 36 and 45 years old. About 86.9% (n=113) of patients acquired HIV through the sexual 
exposure. Conclusion: Oropharyngeal candidiasis was the most common dermatological manifestations 
observed among the participants in the current study
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BACKGROUND

HIV infection/ AIDS is a global pandemic, the 
hallmark of which is a profound immunodeficiency, which 
results from a progressive quantitative and qualitative 
deficiency of helper T cells. [1] According to the most 
recent data from UNAIDS, about 35 million people are 
living with HIV infection worldwide. [2]. Estimates from 
NACO (National AIDS control organization) the national 
adult HIV prevalence in India is approximately 0.36 
percent, amounting to between 2 and 3.1 million people. 

More men are HIV positive than women. Nationally, the 
prevalence rate for adult females is 0.29 percent, while 
for males it is 0.43 percent. Prevalence is also high in the 
age group of 15-49 years (88.7 percent of all infections). 
[3] Aberrant immune activation and inflammation in 
HIV infected individuals contribute considerably to the 
increased incidence of chronic conditions like cancer, 
neurocognitive dysfunction, diabetes, kidney, liver and 
cardiovascular disease. [1]

Cutaneous disorders occur more frequently as HIV 
infection advances and immune function deteriorates; 
however, they are common and of various types 
throughout the course of HIV disease. Taking cutaneous 
disorders into consideration for case management is 
essential to improve quality of life for HIV-infected 
patients. [4] Skin disorders are common manifestations 
of human immunodeficiency virus (HIV) disease: they 
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affect between 80% and 95% of HIV-infected patients 
according to the literature, [5-9] occurring at any time in 
the course of infection. It is commonly seen that skin is 
the first and only organ affected during the course of the 
disease. [10,11]

Cutaneous disorders during HIV infection are 
numerous and [7,8] can vary from the macular rash 
seen in acute seroconversion syndrome to end-stage 
Kaposi Sarcoma. [1] The more common non-neoplastic 
manifestations are seborrheic dermatitis (seen in up to 
50% of patients with HIV), folliculitis (~20% of patients 
with HIV) and shingles (seen in 10-20% of patients). [1] 
Some have drawn attention because their onset defines 
some of the Centers for Disease Control and Prevention 
(CDC) acquired immunodeficiency syndrome (AIDS) 
clinical categories, eg, oral candidiasis, zoster, herpes 
simplex, oral hairy leukoplakia, and Kaposi sarcoma, 
but most have been documented solely in case reports. 
In the context of HIV infection, cutaneous disorders can 
present with particular clinical manifestations: unusual 
anatomical sites, increased severity, treatment failure, 
and unusual clinical appearance. These lesions are often 
the first manifestations of symptomatic HIV disease. 
Clinicians need to be aware of these diagnoses and the 
order of their appearance since correct interpretation is 
essential for counseling patients about the progression 
of their illness and for initiating appropriate therapy. [5] 
Hence, this study was undertaken to find out the various 
cutaneous manifestations among HIV patients and also 
to list out the other opportunistic infections in HIV 
patients with cutaneous manifestations. 

MATERIALS AND METHOD

Ethical clearance was obtained from the Institutional 
Ethics Committee (IEC) of Kasturba Medical College, 
Mangalore (MAHE) before starting the study. The 
current record based study was conducted at the tertiary 
care teaching hospital of Kasturba medical College, 
Mangalore. The records of all the HIV positive patients 
who visited dermatology clinic, were retrieved from the 
record section of the hospital after obtaining the permission 
from the Medical Superintendent. The information 
pertaining to the demographic characteristics, mode of 
transmission of HIV and cutaneous manifestations were 
obtained from the case records. Medical case records 
were scrutinized for the completeness; and incomplete 
records were excluded from the study. Data was entered 
and analyzed using SPSS (Statistical Package for Social 

Sciences) Version 11.5. Results were expressed by using 
proportions, mean and standard deviation.

RESULTS

Table 1: Baseline characteristics of study 
population (n=130)

Baseline characteristics Number Percentage

Age group (Years)

≤ 25 25 19.2

26-35 67 51.5

36-45 30 23.1

>45 08 06.2

Gender

Male 86 66.2

Female 44 33.8

Marital status

Single 40 30.8

Married 90 69.2

A total of 130 patients with HIV attended the 
dermatology clinic during the study period. The 
demographic features of the patients are given in Table 
1. About half (n=67, 51.5%) the patients were in the age 
group of 26-35 years, and one quarter (n=30, 23.1%) 
were between 36 and 45 years old. Two-thirds (n= 86, 
66.2%) of the patients were male.  30 patients (23.1%) 
were employed in hotels and 33 (25.4%) of them were 
housewives.

Table 2: Distribution of study population 
according to mode of transmission of HIV (n=130)

Mode of 
transmission Number Percentage

Heterosexual 110 84.6

Homosexual 003 02.3

Blood transfusion 002 01.5

Mother to child 001 00.8

Unknown 014 10.8

The distribution of study participants by route of 
transmission is given in Table 2. About 86.9% (n=113) 
of patients acquired HIV through the sexual exposure, 
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among which 110 were through heterosexual exposure 
while 3 were through homosexual exposure. 

Table 3: Cutaneous manifestations of HIV 
infected patients (n=108)

Cutaneous 
manifestation Number Percentage

Candidiasis 39 36.3

Viral infections 23 21.3

Bacterial infections 09 08.4

Scabies 08 07.5

Pigmentation 07 06.4

Ichthyosis 07 06.4

Dermatophytoses 05 04.6

Pruritus 04 03.7

Seborrheic 
Dermatitis 03 02.7

Xerosis 03 02.7

Table 3 gives the cutaneous manifestations of 
HIV. About one-third (n=39, 36.3%) of the patients 
had candidiasis, while 23 patients (21.3%) had viral 
infections like herpes zoster and herpes simplex. 

DISCUSSION

This was a retrospective study done by studying 
the case records of 130 HIV infected patients attending 
the tertiary care hospital. Out of 130 HIV patients with 
cutaneous manifestations 86 (66.2%) were males and 44 
(33.8%) were females. Majority of the patients (n=97, 
74.6%) belonged to the age group of 26-45years. The age 
differences in the occurrence of the disease between the 
sexes could be attributed to early marriages in females 
and early detection, either due to pregnancy or because 
their spouse tested positive. Studies done by Spira et all 
[4] and Singh et all [12] also show high male prevalence. 
The National Commission on Macroeconomic and 
Health India report reveals that in high prevalence area 
like Karnataka, Andhra Pradesh, Maharashtra and Tamil 
Nadu males had higher prevalence 12.9 compared to 
females 4.4. [13] as reflected in our study. 

Housewives formed 25% of the study group, hotel 
workers 23%, drivers 8% and manual laborers 7%. 
Occupations such as fishermen, farmers, masons etc 
formed 34% of the study group. The statistics points 

to a low socioeconomic status, similar to a study done 
in eastern India in which 80% of study participants 
belonged to lower socioeconomic strata with income 
less than Rs.1500 per month. [12] This points to a low 
level of education and awareness, which is reflected by 
the increased number of cases seen in this group. Further, 
it also points to poor nutrition, which in itself can hasten 
the progression of the disease. 

More than four fifth of cases gave history of 
heterosexual exposure as mode of acquisition of infection 
while 3 patients gave history of homosexual mode of 
infection. This is congruent with another study done in 
India in which majority (94%) of cases were transmitted 
through heterosexual contacts, however a study done by 
Powers reported that in only 34% of cases the mode of 
transmission of infection was by heterosexual route. [14]. 
Study by Spira reported 35% transmission of infection 
by homosexual route, which is much higher than our 
study. [4] 

Oropharyngeal candidiasis was the commonest 
mucocutaneous manifestation accounting for 39 (36.3%) 
cases followed by viral infections such as herpes zoster, 
herpes simplex and molluscum contagiosum in 23 
(21.3%) patients. Other cutaneous manifestations were 
scabies ,pigmentation , icthyosis , dermatophytosis 
and less commonly xerosis and seborrheic dermatitis. 
The pattern obtained was similar to other studies. [15-

17.] However, these findings are very different from 
another study done in India with a similar sample 
size (n=137), which found seborrheic dermatitis to be 
the most common manifestation (74%), while oral 
candidiasis was seen in only 17.5% of patients. Further, 
pigmentation and xerosis were more prevalent, 47% 
and 52.5% respectively, as compared to our study. [12] 
Pruritus is a common complaint in the HIV-infected 
patient. [18]. The overall predominance of skin disorders 
in homosexual and bisexual men compared with the 
other HIV transmission groups, even after exclusion 
of Kaposi sarcoma, may be explained by the fact that 
these patients usually report more easily their discomfort 
than the others. Moreover, some skin disorders, such as 
condyloma or molluscum contagiosum, are known to be 
caused by sexually transmitted agents.

CONCLUSION 

As evident from present study HIV mainly affected 
the working age group of the society predominantly 
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through sexual route. Oropharyngeal candidiasis was the 
most common dermatological manifestations observed 
among the participants in the current study.
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ABSTRACT

Background: Self-medication can be both beneficial and harmful for Hilly Area people where universal 
access to health care is yet to be achieved. This area is having various disease drug resistant region and 
also very much vulnerable to harms of self-medication. Objectives: Therefore, this study was initiated to 
determine the knowledge of self-medication and also found to be association between education and self 
medication practices in hilly population. Material and Methods: The study was a community-based cross-
sectional study carried out at Kalgaon PHC of Patan Taluka. A total of 487heads of family were selected 
by randomization. Result:In spite of all these conditions commonly practiced self medication in hilly 
area for fever, headache, etc. In this study fever and headache as reported by 64.7% and 61.0% followed 
by Abdominal Pain 54.2%, Cough (55.9%), and Diarrhea 43.9%. Although among population 63.7% 
respondents had correct knowledge regarding dose, 64.9% about duration, 9.7% about contraindication, 
0.6% regarding expiry date. Conclusion: Higher percentages of self-medication practices were seen among 
all the population. This study helps the respondents had better knowledge of dose, duration, indication as 
compared to its contraindication and its adverse effects. 
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INTRODUCTION

Self-care has been characterized as the basic level 
of health care in all societies from the ancient time. 
This urge of self-care might have been a driving force 
motivating for self-medication.

The World Health Organization has been promoting 
the practice of self-medication due to inadequacy in 
implementing health care delivery system, particularly 
in remote and rural areas.

OTC (over the counter) drugs are intended for self-
medication and are of established efficacy and safety, 
their inappropriate use due to lack of knowledge of 
their side effects and interactions could have serious 
insinuation, especially in special population groups like 
children, elderly, pregnant and lactating mothers 1. 

Antimicrobial resistance is a current problem 
worldwide particularly in developing countries where 
antibiotics are often available without a prescription2.

Aim:- To study prevalence of practice of self-
medication among people residing in hilly area.

Objectives:-

To study status of knowledge regarding Self 
Medication among people residing in hilly area.
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To study the association between self - medication 
and education of the study population.

Material and Methods

Background to the study area:-

 The present study was carried in remote and 
hilly areas of Patan Talukain Satara District. Out of 13 
P.H.C.s in Patan Taluka,Kalgaon P.H.C. was selected 
randomly and out of 5 sub centres, Kachni was also 
selected randomly covering population of 2754 in 551 
households.Kachni is 27 km. from  KrishnaInstitute of 
Medical Sciences “Deemed To Be University” , Karad.

Study design:-

The study was conducted as a community-based 
cross-sectional survey in an attempt to assess the 
practices towards self-medication among the residents 
of hilly area of Patan Taluka using a self-administered 
questionnaire.

Study Population:-

The study population comprised of heads of families 
residents at sub centre Kachni selected randomly from 
the five sub centres in jurisdiction of Kalgaon PHC in the 
patan taluka. The inclusion criterion for the selection of 
participants was that they had to be permanent residents 
of the local and were to be above 18 years of age.

Sample size:-

The desired sample size for the study was determined 
using the formula

Assuming 50% of families (head of families) were 
using self medication.

i.e. p = 50%   ( users )

 q  = 50%  (non users)

 L= allowable error

      Minimum families ( head of families ) to be 
studied is

 n  = 4pq/L2

 n = 4 x50 X 50/52

 n = 400   

Sampling Technique

Out of 13 PHC in Patan Taluka, Kalgaon PHC was 
selected randomly and out of 5 sub centre,Kachni also 
selected randomly by lottery method.With the minimum 
sample size known, a total of 487 heads of family were 
selected, randomly and were enumerated and the number 
of participants from each was selected by sampling 
fraction.

Survey Instrument

This study instrument was an anonymous, self-
administered, questionnaire based-survey, carried out 
from November 2013 to June 2014. A self developed 
questionnaire which was tested for validity and 
reliability and modified accordingly consisting of 
mainly closed-ended questions was used for data 
collection. The information on the questionnaires 
included social demographic variables such as age, 
gender, income,occupation and level of education. In 
addition to questions on demographic information, the 
questionnaire also included questions on knowledge 
of self-medication, involvement in self-medication 
practices, frequency of self-medication, sources of drugs 
used, and reasons for self-prescribing.

Data Analysis:

Following completion of data collection, it was 
reviewed, organized and entered into a micro computer 
running the Statistical Package of Social Science 
(SPSS version.) software for windows Vista and 
Epidemiological Information Software (Epi Info 3.5.3) 
to validate and analyze the entries. The results are based 
upon the data obtained from residents. The prevalence of 
self-medication was reported as percentages. The survey 
was descriptive and data was summarized as rates and 
ratios.

Ethical Considerations:

The study was approved by the Department of 
Community medicine, and Ethical committee of Krishna 
Institute of Medical Sciences Deemed University Karad. 
And a letter of consent was obtained from the medical 
officer of PHC Kalgaon. Participants were properly 
informed by the interviewer on the nature of study, its 
confidentiality, importance to the society and procedures 
for completing the questionnaire, and informed consent 
was obtained in all cases. Funding: 
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Project is funded by Krishna Institute of Medical 
Sciences “Deemed To Be University”, Karad.

Limitations:

This study was largely constrained by time which 
prevented the use of a larger sample size. Another 
limitation of this study was the reliance on self-reported 
data about self-medication from the respondents coupled 
with inability to ascertain drugs used, and their dosages. 

The inability to establish the occurrence of side effects 
following drug use could also have limited the study.

Observations and Results:

A total of 487 study subjects were included in the 
study and the data was collected by structured interview 
among the heads of family from hilly area.(aged above 
18 years).

Socio-demographic characteristics:-

Table 1: Socio-demographic characteristics of the respondents 

Sr. No. Demographic variables Frequency       %

Age

Upto 30yrs 22 4.5

31-40yrs 109 22.4

41-50yrs 175 35.9

51-60yrs 147 30.2

61-70yrs 34 7.0

Mean age 46.82

Std. Deviation 9.640

Gender
Male 384 78.9

Female 103 21.1

Occupation
Farmer 234 48.0

Labour 253 52.0

Education

Illiterate 274 56.3

Primary – I
(1dt to 4th)

83        17.0

Primary – II
(5th to 7th)

81 16.6

SSC 45 9.2

HSC 3 .6

Graduate 1 .2

Income Group

Rs. 1786-2976 
(SEC-III)

3 .6

Rs. 893-1785 
(SEC-IV)

25 5.1

<= Rs. 893 
(SEC-V)

459 94.3

Family Type
Nuclear 360 73.9

Joint 127 26.1
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Table 2: Association between Self-medication practices and education of the respondents.

Sr. No. Education
Self-Medication

Total
Pearson Chi-Square

Yes No Value P- Value

Illiterate 212 62 274

47.367 0.000*

Primary 49 34 83

Primary 37 44 81

SSC 21 24 45

HSC 0 3 3

Graduate 0 1 1

*Significant when p<0.05

RESULT

As depicted in above table literacy status was significantly associated with practice of self   medication which 
was more in illiterates.

Table No. 3 Conditions commonly practiced for self-medication by the respondents 

Sr.   No. Common conditions
Self medication

Yes No

Fever 315(64.7%) 4(.8%)

Headache 297 (61.0%) 22(4.5%)

Malaise 181(37.2%) 138(28.3%)

Abdominal Pain 264(54.2%) 55(11.3%)

Cough 272(55.9%) 47(9.7%)

Cold 29(6.0%) 290(59.5%)

Vomiting 77(15.8%) 242(49.7%)

8. Diarrhoea 214(43.9%) 105(21.6%)

9. Weakness 43(8.8%) 276(56.7%)

10. Other Symptoms 15(3.1%) 304(62.4%)

RESULT

The above table shows that commonest 10 frequently 
reported conditions  for seeking self-medication 
included fever and headache as reported by 315 (64.7%) 

and  297(61.0%) followed by Abdominal Pain (264 
respondents) (54.2%), Cough(272 respondents) (55.9%), 
Diarrhoea (214 respondents) (43.9%) respectively.
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Table 3: Knowledge about medications among respondents.

Sr. No. Knowledge 
Self medication Pearson Chi-Square 

Yes No Value P value 

1 Dose
310
(63.7%)

9
(1.8%)

483.066
a

.000⃰

2 Duration
316
(64.9%)

3
(.6%)

482.589
a

.000⃰

3 Indication
316
(64.9%)

3
(.6%)

482.589
a

.000⃰

4 Contra indications
47
(9.7%)

272
(55.9%)

482.669
a

.000⃰

5 Expiry Date
3
(0.6%)

316
(64.9%)

484.050
a

.000⃰

6 Adverse   Effect
19
(3.9%)

300
(61.6%)

480.804
a

.000⃰

*Significant when p<0.05

This table  shows that the knowledge about 
medications among respondents where 63.7% 
respondents having correct knowledge regarding dose, 
64.9% about duration,9.7%regarding contraindication, 
0.6 regarding  expiry date,&3.9% regarding Adverse 
Effect respectively and the maximum population 55.9%, 
64.9% and 61.6% still significantly lack appropriate 
knowledge about contra indication, Expiry Date and 
Adverse Effect respectively.

DISCUSSION

Majority of the respondents 384 (78.9%) were male 
and 103 (21.1%) were female (table No1). Meaning 
that more men were compounded in the research than 
women, may be due to the nature of jobs men entail in 
that may not give them the time to relax and participate 
in other activities. This result matches with the study 
done by Mohamed saleem T.K 20113 where majority 
male respondents were found compared to females.

This study showed higher prevalence among the age 
group between 41 to50 years which was similar findings 
(35.9%) seen in the study conducted by Afolabi (2008) 
Banerjee; Bhadury& other (2012)4, Patil S.B & other5; 
Santosh Kumar; Binjawadgi; Kanakhi (2014),Stein  & 
other4,5,6.

Another study conducted in Mexico7 revealed that 
females practiced more self medication (61.9%) than 

males did (38.1%) and identified women as fundamental 
element in the consumption of drugs and employment 
of self medication. Studies conducted in Spain showed 
that Self-medication is more prevalent among women, 
persons who live alone, and persons who live in large 
cities. Inappropriate or unsafe use should be properly 
addressed and managed7. 

The study done by Nitin kumar, Stein et al. showed 
prevalence more in the female (82.2%) & (55.5%) 
respectively which contradicts to our study.

Overall educational status was found less though 
educated individuals seems to take physicians advice. 
In the present study majority of the respondents had not 
attended even primary school education 274 (56.3%) 
followed by 83 (17.0%) had achieved primary level 1 
education, and only 81(16.6%) had attained primary level 
2 education and only 45 (9.2%) had secondary school. 
This shows the high number of primary school drop 
outs and attendance level as well as a reduce illitereracy 
and increased drop out level which is stipulated by a 
reduced. Respondents who attended primary level and 
a further reduction in secondary school attendance. This 
study however contradicts a study done by Azeem AK et 
al. 2011 in USAwhere majority of the respondents had 
completed was attending secondary education.

Various studies on the relationship between 
educational status and attitude towards self-medication 
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commonly found that differences in educational levels 
may be responsible for the finding that more young and 
middle-class patients regard medication as not always 
being essential for every illness and concluded that 
the difference between social classes is statistically 
significant8. 

World-wide, consumers commonly reach for self-
care products to help them solve their common health 
problems which include fever, body pains, indigestion, 
diarrhoea, vomiting, cough, and upper respiratory tract 
infections9, 10.

Self medication with drugs is an economical choice 
of treatment for common self limiting illnesses all over 
the world.11Certain studies12, 13, 14 amongst different 
populations reveal that the population had a fairly good 
knowledge on the advantages of self medication, as they 
correctly perceived it as time-saving and economical, 
doing away with the need to go to a doctor for minor 
illness and providing quick, easy and convenient relief15, 

16

The relationship between educational status and 
attitude towards self-medication commonly found that 
differences in educational levels may be responsible for 
the finding that more young and middle-class patients 
regard medication as not always being essential for 
every illness and concluded that the difference between 
social classes is statistically significant73.

The study showed a positive correlation between 
the education level of the respondents and the tendency 
to obtain medications from the hospital/pharmacies. 
The prevalence among the illiterates was 7.5%, 30.6% 
in those who had primary education, 42.2% in those 
with secondary and 62.5% in those who had post-
secondary school education. In contrast, there was a 
negative correlation between the education level of the 
respondents and the tendency to obtain medications 
from patent medicine stores and local hawkers.

SUMMARY &CONCLUSION

This was a community based cross sectional study 
conducted in hilly area of Patan Taluka of a sub centre 
kachni under PHC Kalgaon from Nov. 2013 to Dec.2014 
among 487 heads of families as a study subjects.

Among the 487 respondents 319(65.5%) were using 
self medication. Out of which 41-50 yrs. of age group 

which was an economically productive age group was 
practicing more (35.5).

Comparatively all respondents who were practicing 
self medication were illiterates (77.37%) belonged to 
nuclear family.

The respondents had better knowledge about 
dose, duration and Indication as compared to its 
contraindication and adverse effect. This study intention 
to continue this practice in the future and recommend 
to others should be an alarming wake up call to all the 
doctors, health care providers, pharmacists and policy 
makers of Government of India.

Conflicts of Interest: Author declared that no 
conflicts of interest. 
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Abstract

Background & Objective:Diabetes Mellitus is one of the most common progressive and disabling diseases. 
Population affected with Diabetes may experience numbness or insensitivity to pain and temperature, a 
tingling, burning or prickling sensation, sharp pains or cramps, extreme sensitivity to even a light touch, 
loss of balance and coordination. Low-Level laser therapy (LLLT) has been advocated for the treatment of 
chronic pain disorders.  This therapy has been suggested for relief of symptoms of pain, inflammation and 
utilized in wound healing & nerve regeneration. With this evidence Laser has been advocated in this study. 
The aim of this study is to evaluate the effectiveness of Low-Level Laser Therapy for relieving the symptoms 
of Diabetic Sensorimotor Polyneuropathy. Methodology: This randomized controlled trial was conducted 
in a private Medical College Hospital, Chennai. The materials required for conducting the study includes 
Tuning Fork, Reflex Hammer, 10gm Semmes Weinstein monofilaments, Goggles and a Ga As LASER unit. 
The study was conducted among 40 subjects satisfying selection criteria in the age group of 40-60 years 
and was randomly assigned in to control(Group-A) or experimental group(Group-B) and was assessed for 
degree of neuropathy and pain using Toronto clinical neuropathy score and Numerical Pain Rating Scale 
(NPRS) respectively. Participants in the respective groups are treated for five weeks with 4 joules for 4 days 
in a week. Results: Within-group analyses showed a significant difference in both outcome measures with 
p <0.05. The pre-test mean in Group-A was 9.80 and  post-test mean value of Toronto Clinical Neuropathy 
Score is 8.25 and in the Group-B the pretest mean was 10.10 and post-test mean was 6.30 this shows that 
Toronto Clinical Neuropathy Score in group B were comparatively significantly less than group A, P<0.05. 
The Post Test mean value of Numerical Pain Rating Scale in group A is 5.15 and in the group, B is 3.90 
compared to their pre-test values of 6.25(Group-A) and 6.30(Group-B) respectively. The Numerical Pain 
Rating Scale analysis in Group B were comparatively significant than Group A, which indicates a significant 
difference between groups with p <0.05. Conclusion: This study concludes that Low-Level Laser Therapy 
is more effective in patients with Diabetic sensorimotor Polyneuropathy in reducing Pain and relieving 
symptoms. 
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INTRODUCTION

Diabetes is one among the most progressive and 
disabling disease. Recently 150 million people were with 
diabetes all over the world and in the year 2025, their 
number is expected to increase to 300 million (WHO) 
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[1]. Diabetic sensorimotor polyneuropathy is 27.6% 
prevalent among those with diabetes [2]. It was also noted 
that 13% of persons with glucose tolerance impairment 
had polyneuropathy, which suggests that neuropathy can 
also be developed due to the pre-diabetic state caused 
by impaired glucose tolerance [3]. In another population-
based study conducted among diabetic cohorts, it was 
recorded that 25-30% had peripheral neuropathy graded 
to be either moderate or severe. [4]

Distal symmetrical neuropathy is also termed 
as sensorimotor neuropathy and is one of the most 
common types of diabetic neuropathy. The affected 
individual develops pain which may be worst at night, 
impaired or loss of sensation, disturbance in balance and 
coordination. The symptoms may be predominant in the 
distal part of the leg and hands which may progress later 
proximally. The Lower limb is likely to be affected first 
than the upper limb. Diabetic Peripheral neuropathy can 
also produce hyperalgesia. Chronic painful neuropathy 
symptoms may affect the individual’s quality of life and 
can be a factor to induce stress, anxiety, depression and 
reduced mobility. [5] Sensorimotor neuropathy or distal 
symmetrical neuropathy is often termed based on their 
clinical appearance as a stocking-glove neuropathy and 
in this case, distal long nerves are affected first and later 
progress proximally [6]. 

Painful symptoms of Diabetic neuropathy is often 
resilient to medications. Analgesics and various other 
drugs are recommended to manage symptoms of pain, 
such as phenothiazine’s, anticonvulsants, and tricyclic 
antidepressants, which might induce numerous adverse 
effects. Low-level laser therapy (LLLT), is a form of 
physiotherapy practice which is widely used for tissue 
healing, pain, and inflammation, and this therapy is 
classified in the group of “Other physical therapies in 
the management of diabetic peripheral neuropathy” [7].

Symptoms associated with early pathophysiological 
stages of Diabetic Sensorimotor Polyneuropathy can 
be measured using the Toronto Clinical Neuropathy 
Score because of its content validity and of construct 
validity towards nerve conduction velocity measures 

[8, 9]. The Toronto Clinical Neuropathy Score has been 
used widely in clinical trials because of its reliability, 
user-friendliness, and acceptability by patients and 
also essential for its ability to identify the intensity of 
clinical stages associated with Diabetic Sensorimotor 
Polyneuropathy and its progression [10].

The objective of the study is to find out the 
effectiveness of low-level laser therapy in the 
management of distal symmetrical diabetic neuropathy.

 METHOD

The study was conducted in the Physiotherapy Out 
Patient Department of a private medical college teaching 
Hospital at Chennai. The study was approved by the 
Institutional Human Ethical Committee of the University. 
The participants were selected randomly and assigned to 
the groups based on a block randomization procedure. 
The materials required for conducting the study includes 
Tuning Fork, Reflex Hammer, 10gm Semmes Weinstein 
monofilaments, Goggles, and a LASER therapy unit. The 
Population who satisfy the selection criteria attending 
the outpatient department of the study centre were 
included in the study. They were grouped into two, one 
as control N=20 (Group-A) and the other as intervention 
group N=20 (Group-B). The selection criteria include 
Participants with known type2 diabetes mellitus with 
more than 10 years duration aged between 40-60 years, 
presenting with diabetic neuropathy symptoms based on 
the Toronto Clinical Neuropathy Score [11]. Population 
presenting with gangrene, unstable medical conditions 
(e.g., malignancy, active/untreated thyroid disease), and 
other neurologic problems that might interfere with the 
assessment of neuropathy, Metallic implants, Chronic 
Alcohol or illicit drug abuse were excluded from the 
study [12].

All participants were explained about the procedure 
and informed consent was obtained. The outcome 
measures used were Toronto clinical neuropathy 
score to measure the degree of neuropathy [6, 7] and 
Numerical Pain Rating Scale (NPRS) to measure pain 
[13]. Both outcome measures were tested by a clinical 
physiotherapist blinded to group allotment before and 
after an intervention.  

Intervention:

The control group-A did not receive any 
Physiotherapy intervention, they received only standard 
drug routine as prescribed by the physician to alleviate 
the symptoms associated with Diabetic neuropathy. 
The interventional group-B received LLLT along with 
the standardized medications to alleviate the symptoms 
associated with Diabetic neuropathy. All the participants 
of the group-B were explained about the nature of the 
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treatment and need to wear goggles throughout the 
treatment to obviate any risk of accidental application of 
laser beam into the eye was informed. Laser apparatus 
is positioned and goggles were given to the patient. The 
patient is made to lie down in a comfortable position. 
Treatment area was cleaned with alcohol to remove any 
material that might absorb or reflect the radiation. The 
following parameters were used with laser source by a 
Gallium Arsenide: wavelength of 904 nm, the maximum 
power of 25 W, a pulse duration of 100 ns and frequency 
of 1,000 Hz. The treatment was for 4days/week for 5 
weeks with an energy dose of 4 joules [14] for 60 sec. 
at each point. The therapy was applied by positioning 
the diode applicator with 1 cm2 diameter and at four 

located points along the sciatic nerve in each lower 
extremity. The Laser was kept in contact with the tissues 
and the beam was applied at right angles on treatment 
areas. Single point or spotting method of application 
was applied. Laser was spotted around the neck of the 
fibula  just below the head of the fibula for common 
peroneal nerve, for  deep peroneal nerve Laser was 
spotted between extensor hallucis longus and extensor 
digitorum longus, for  posterior tibial nerve  Laser was 
spotted just behind and distal to the medial malleolus, 
for  superficial peroneal and Laser was spotted over 
lateral aspect of the Achilles tendon across the lateral 
malleolus  and medial malleolus to the medial aspect of 
the Achilles tendon. The device is switched off before 
removing the applicator from the skin [12], [15]. 

Clinical findings and Results: 

Table -1:Pre-test & Post-test values comparison between Groups –A (Control group)

Group A Mean Standard deviation t value Significance

Toronto Clinical Neuropathy Scores

Pre-test 9.80 1.54

7.33 <0.05Post-test 8.25 1.21

Numerical Pain Rating Scale
Pre-test 6.25 1.01

5.39 <0.05Post-test 5.15 0.81

Table- 2: Pre-test & Post-test values comparison between Groups –B (Interventional group)

Group B Mean Standard deviation t value Significance

Toronto Clinical Neuropathy Scores 

Pre test 10.10 1.51
15.67 <0.05

Post test 6.30 1.59

 Numerical Pain   Rating Scale

Pre test 6.30 0.86
7.05 <0.05

Post test 3.90 1.25

The student t-test is used for statistical analysis. 
From statistical analysis, the quantitative data revealed 
a statistically significant difference between the Group 
A & Group B, and also within the group. The post-test 
mean value of Toronto Clinical Neuropathy Score in 
Group A is 8.25 and in the Group, B is 6.30 this shows 
that Toronto Clinical Neuropathy Score in Group B 
was comparatively significant than group A, P<0.05. 
The Post Test mean value of Numerical Pain Rating 

Scale in Group, A is 5.15 and in the Group, B is 3.90. 
This pain outcome results also proves that the mean 
score of Numerical Pain Rating Scale in Group B was 
comparatively significant than Group A, P<0.05. 

Table- 3:Post-test values comparison between 
Groups A & B 

The post-test measure of mean and standard 
deviation for Toronto Clinical Neuropathy Score, 
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Numerical Pain Rating Scale in Group A and Group B in respect with ‘t’ value (student ‘t’ test)

Parameter

Post Test Values

 
  
‘t’ test

 

Significance
Group A Group B

Mean Standard deviation Mean Standard deviation

Toronto Clinical Neuropathy Score 8.25 1.21
6.30

1.59 5.86 <0.05

Numerical Pain Rating Scale 
5.15 0.81

3.90 1.25
3.74

<0.05

Statistical Analysis of Toronto Clinical Neuropathy 
Score and Numerical Pain Rating Scale post-test 
scores analyzed with unpaired t-test showed significant 
difference between Group A and Group B. The analyzed 
data reveals that the interventional group(A) had better 
recovery in pain and symptoms compared to control 
group(B).

DISCUSSION

 The study results showed significant improvement 
with LLLT with 4 joules of irradiation, no significant 
adverse effects were reported in any of the groups. 
Therefore, LLLT could be offered safely to patients with 
diabetic neuropathy. 

The Toronto clinical neuropathy scale and numerical 
rating scale was followed as outcome measures to 
analyze the alleviation of symptoms associated with 
distal symmetrical sensorimotor neuropathy. The 
outcome of the study proved a significant decline in 
symptoms and pain associated with diabetic neuropathy 
in all the participants.

Despite various pharmacological treatment 
approaches to manage the symptoms associated with 
diabetic neuropathy is available, the safety of long-
term advocacy of drugs without side effects is arguable. 
Moreover, physical measures of treatment for this 
condition has a dearth in literature support and there 
is a lacuna in physiotherapy intervention for managing 
diabetic neuropathy. In this study, LLLT with a dosage 
of 4j/cm2 was taken and studied for its significance in 
the selected population based on its proven neuro-
regenerative effects.

Further multidimensional studies would be very 
beneficial since diabetes induced peripheral neuropathy 

is a condition involving multiple symptom which may 
affect autonomic function, sensation and motor function 
and future studies may direct towards functional outcome 
through this modality.

Anders et al. underwent study on Neuro regenerative 
and Neuroprotective effects of low-level laser and 
concluded that there is massive axonal sprouting and 
increase in various molecules such as growth associated 
protein – 43 (GAP- 43), calcitonin gene-related (CGRP) 
and transforming growth factors betal. They concluded 
that laser irradiation activates the proliferation of the 
Schwann cells which will help in process of nerve 
regeneration. [16]

Various other studies have also reported the effect 
of Laser irradiation in diabetic neuropathy and the 
physiological association related to its pathological 
changes provides evidence of laser irradiation 
facilitating collagen synthesis, altering DNA synthesis, 
and improving the function of degenerated neuron and 
also by facilitating ATP synthesis, improving serotonin 
and endorphins, promotion of anti-inflammatory 
mechanisms by reducing prostaglandin synthesis. This 
process of cellular alterations may also help tissue in 
improving local circulation, by reducing inflammation 
which in turn reduces pain [17], [18],[19 

Peric et al[11], and Zinman et al [12] from their study 
results concluded that LLLT does not produce significant 
improvement in symptoms and pain associated with 
Diabetic polyneuropathy. In contrary this study 
established a significant effect of LLLT on relieving 
symptoms and decreasing pain on distal symmetric 
polyneuropathy. In a study done by Enwemeka et al. 
reported that laser therapy was highly effective for tissue 
repair and pain relief [20]. 
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                 Morshedi et al. demonstrated that the 
low-level laser therapy is an effective mean of treatment 
for pain and inflammation to a target tissue without any 
adverse effects if the criteria of therapeutic parameters 
are followed appropriately [21]. Similarly our study also 
did not show any adverse reactions to laser therapy. 
Considering the absence of any significant adverse event 
with LLLT, Further studies are needed to investigate the 
effect of LLLT on Distal Symmetric Polyneuropathy of 
varied sternness. One of the significant limitation of our 
study was small sample size and follow up. Upon further 
follow-up studies, LLLT can be a recommendable 
choice of modality in treating Distal Symmetric 
Polyneuropathy of diverse severity. Although this study 
demonstrated a significant improvement in pain and 
symptoms associated with diabetic neuropathy with 
low-level laser therapy, the observed trend warrants 
further investigation. The exact mechanism related to 
the progression of the condition is still debatable.

CONCLUSION

Results of the present study recommend Low-Level 
Laser Therapy as an effective treatment procedure for 
Diabetic sensorimotor Polyneuropathy in reducing Pain 
and relieving symptoms.
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ABSTRACT

Cancer is the word that is scaring the humanity. With the increase in the consumption of tobacco and related 
products the incidence of Oral cancer is increasing globally. Late diagnosis, invasion and metastasis are 
factors that contribute to poor prognosis of oral cancer. Early diagnostic markers and targeted therapy are 
the need of the hour to reduce the morbidity and mortality caused owing to oral cancer.  MicroRNAs are 
emerging biomarkers for both diagnosis and prognosis of various human cancers. The present study aimed at 
quantification of microRNA21 (miR-21) and expression of Bcl-2 in oral squamous cell carcinoma (OSCC) 
and their paired normal tissues. miR-21 was significantly upregulated in OSCC compared to its paired 
normals (p< 0.00). Increased expression of Bcl-2 was noted in miR-21 upregulated cases of oral squamous 
cell carcinoma. The expression of miR-21 was associated with tobacco use (smoking) and nodal metastasis. 
Our results suggest that miR-21 is upregulated in the OSCC and controls apoptosis by upregulating Bcl-2 
gene thereby playing a major role in disease progression. 

Keywords: MicroRNA, Oral cancer, Apoptosis, miR-21, qRT-PCR

INTRODUCTION

Oral cancer is a major health burden; ranking the 
third most common cancer in the Indian subcontinent, 
accounting for 30% of the global incidence of new cases 
per annum1. Oral carcinoma includes the carcinomas 
of lip, oral cavity and oropharynx of which the oral 
squamous cell carcinoma(OSCC) accounts for 90% of 
cases2. The highest risk factors of the disease include 
tobacco; in both smoking and smokeless forms, betel 
quid, areca nut and alcohol3, 4.  Early diagnosis is still 
challenging in developing countries due to lack of 
awareness. Even with combined treatment modalities, 

the five-year survival rate has remained less than 50% 
which can be attributed to the late diagnosis, disease 
spread and lack of molecular markers for early diagnosis 
and targeted therapies5. 

MicroRNAs are small group of non-coding RNAs 
that possess the ability to regulate gene expression post 
transcriptionally. Though microRNAs do not code for 
proteins they control protein synthesis by pairing with 
the target mRNAs and affect the translation process. 
They simultaneously control hundreds of genes with 
their partial complementarity thereby influencing vital 
physiological processes from cell division to apoptosis6,7. 
A wide range of studies have shown deregulation of 
microRNAs in cancer and their expression signatures 
are associated with tumor type, grade and clinical 
outcomes8. Located on chromosome 17q 23.2 
MicroRNA 21 is a widely studied oncogenic RNA 
which targets various downstream regulators like Fas-L, 
PTEN, PDCD4, AKT, TPM1, BCL2, MMPS ETC that 
involve in carcinogenesis and its upregulation has been 
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demonstrated in hematologic and solid malignancies. 
Furthermore, miR-21 resists anticancer drug therapy 
in pancreas, colon, lung and bladder cancer9.  Having 
acquired the above knowledge, we evaluated the 
expression of miR-21 and its target gene Bcl-2 in OSCC 
with a motive to evolve a clinical biomarker for oral 
cancer. 

MATERIALS AND METHOD

Patient and tissue Samples 

The study was approved by the Institutional 
ethical committee [IEC-N1/12/MAR/27/10] before 
the commencement of sample collection.  Twenty-five 
Tumor samples and paired normal tissue were collected 
from the patients during surgical removal of the lesion 
with prior informed consent. Tissues were immersed 
in RNAlater (Sigma Aldrich) and stored in -40ºC until 
further PCR analysis. Remaining lesion was fixed 
in formalin and routinely processed and embedded 
in paraffin wax blocks for IHC staining. The clinic-
pathological data was obtained from the medical records 
department. (Table 1) 

Quantitative Reverse Transcription PCR

The tissues were homogenized with 1ml of 
trizol (Invitrogen) and the total RNA extracted was 
quantified using Nano Drop 2000 Spectrophotometer 
(ThermoScientific).  cDNA was synthesized from 1µg of 
total RNA using stem loop RT primers with primescript 
RT kit (Takara Bio Inc-Japan). The PCR amplification 
was performed using the Applied Biosystems 7500 
Real-Time PCR Detection System according to the 
manufacturer’s instructions. Primers for mir21 was 5’- 
UAGCUUAUCAGACUGAUGUUGA -3’. U6(snRNA) 
was used as reference gene for normalization. Results 
were expressed as mean and standard deviation. 
Standard curves were generated and the relative amount 
of miR-21 was normalized to U6 snRNA. We analyzed 
the expression levels of miR-21 in Oral cancer tissues 
relative to non-tumor controls using the 2-ΔΔCt method 
(Livak method). When the fold value was >1, there was 
an increased expression of miR-21 in the cancer tissues 
compared to their non-tumorous counterparts.

Immunohistochemistry

The tissue sections were deparaffinized in xylene 
and dehydration in a series of absolute alcohol each for 
5 min. Peroxide block (Biogenex life sciences Pvt Ltd) 

was used to block endogenous peroxide and antigen 
was retrieved using pressure cooker. The Sections were 
incubated with rabbit monoclonal antiBcl-2 primary 
antibody (clone-100) (Biogenex life sciences Pvt Ltd) 
for 45 mins at 25°C followed by secondary antibody 
for 30 minutes. Subsequently the sections were washed, 
stained with DAB chromogen, counterstained with 
Harris hematoxylin, dried and mounted with DPX. Tonsil 
tissue sections were used as positive control. An internal 
negative control was used to validate the staining. 

 In the Bcl2 positive cells the antibody stained 
the cytoplasm brown against a blue background. The   
staining was scored as 0 (negative staining), 1+ (mild), 
2+ (moderate) and 3+(intense). The slides were scored 
by two pathologist and H (Histo) score was calculated 
for all the sections10. 

Statistical Analysis

All the statistical analysis was performed using 
SPSS software version 17.0. The values were represented 
as mean and standard deviation. Correlation between 
miR-21 expression and the clinic-pathological features 
was analyzed using chi- square test. The interobserver 
variation was calculated with Cohen’s kappa coefficient. 
Kruskal-Wallis Test was performed to calculate the fold 
change in microRNA expression. A p-value less than 
0.05 was considered statistically significant. 

RESULTS

Expression of miR-21 in OSCC patient

Only 23/25 samples were quantified by PCR analysis. 
2 samples did not work even after multiple trials. The 
study results showed a significant upregulation (p < 0.00) 
of miR-21in OSCC tissues relative to its adjacent normal 
samples.  With a relatively stable expression of miR-21 
in the paired normal tissue, a mean fold change of 17.39 
was noted in its expression in the OSCC samples (p < 
0.000). (Figure 1)

Immunohistochemistry 

Bcl-2 expression was higher in tumor tissues 
compared to normal ((p < 0.02). About 92.3% of miR-
21 upregulated cases showed a positive expression for 
Bcl-2 with a highly significant miR-21/ Bcl-2 ratio (p < 
0.000). Though 40% of normal tissues were positive for 
Bcl2 only the basal cells of the epithelium showed the 
expression of the protein. (Figure 2) The interobserver 
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variation or the measurement of agreement (kappa score- 
0.828 & 0.940) between the observes was statistically 
analyzed and was highly significant (p < 0.000)

Association of mirR-21 and Bcl-2 expression and 
clinical features:

We also analyzed the association between miR-
21and Bcl-2 expression with the  clinico-pathological 
parameters. The mean age of the samples was 55.16 years 
with 19 males and 6 females.  A significant upregulation 
of miR-21 was noted among men (76.5%) compared to 
women (p < 0.001) and miR-21 expression was strongly 
associated with smoking (p < 0.001). Though it was not 
statistically significant it was observed that patients with 
moderately differently OSCC(MDOSCC) exhibited 
higher expression of miR-21(77.8%) compared to other 
grades of tumor. upregulation of miR-21 was noted in 
tumors with nodal metastasis (p < 0.007). Expression of 
Bcl-2 was higher in men (73.7%) (p < 0.01) and smokers 
(91.7%) (p < 0.002) and increased significantly with 
increasing grade of nodal metastasis (p < 0.006).  There 
was no correlation between the age, tumor site, tumor 
size and tumor grade with the Bcl-2 expression. (Table2) 

Table 1. Clinicopathologic characteristics in Oral 
SCC patients ( N= 25)

Characteristics N(%)

Age in years 55.16 (mean)

< =40 3

41- 60 12

>60 10
Gender  

Male 19(76)

Female 6 (24)
Location  

Buccal mucosa 12(48)

Tongue 7(28)

Lip 2(8)

Alveolus 3(12)

Floor of mouth 1(4)
Smoking  

Positive 12( 48)

Negative 13(52)
Tumor size  

T1 12(48)

T2 11(44)

T3 0(0)

T4 2(8)
Nodal status  

N 7(28)

N1 12(48)

N2 6(24)
Tumor grade  

WDOSCC 14(56)

MDOSCC 9(36)

PDOSCC 2(8)

Abbreviations: WDOSCC- Well differentiated squamous cell carcinoma, MDOSCC- Moderately differentiated 
squamous cell carcinoma, PDOSCC- Poorly differentiated squamous cell carcinoma.

Table 2 :  Clinicopathologic comparison of miR-21 and Bcl-2 expression in OSCC

   miR-21   
N=25

 Bcl-2  
P-value

Characteristics N=23 Upregulated Downregulated Equal P-value Positive Negative 

Age in years

0.816 0.517
< = 40 3 1(33.3%) 1(33.3%) 1(33.3%) 3 1(33.3%) 2(66.7%)

41 - 60 11 7(63.6%) 3(27.3%) 1(9.1%) 12 7(58.3%) 5(41.7%)

> 60 9 5(55.6%) 3(33.3%) 1(11.1%) 10 7(70%) 3(30%)

Gender 

0.001*

 

Male 17 13(76.4) 4(23.6) 0(0%) 19 14(73.7%) 5(26.3%) 0.01*

Female 6 0(0%) 3(50%) 3(50%) 6 1(16.7%) 5(83.3%)  

Cont.. Table 1. 
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Location 

0.367 0.222

Buccal mucosa 11 7(63.6%) 2(18.2%) 2(18.2%) 12 9(75%) 3(25%)

Tongue 6 4(66.7%) 1(16.7%) 1(16.7%) 7 4(57.1%) 3(42.9%)

Lip 2 0(0%) 2(100%) 0(0%) 2 0(0%) 2(100%)

Alveolus 3 1(33.3%) 2(66.7%) 0(0%) 3 1(33.3%) 2(66.7%)

Floor of mouth 1 1(100%) 0(0%) 0(0%) 1 1(100%) 0(0%)

Smoking 

0.001* 0.002*Positive 10 10(100%) 0(0%) 0(0%) 12 11(91.7%) 1(8.3%)

Negative 13 3(23.1%) 7(53.8%) 3(23.1%) 13 4(30.8%) 9(69.2%)

Tumor size 

0.79 0.153
T1 11 3(27.35) 5(45.5%) 3(27.35) 12 5(41.7%) 7(58.3%)

T2 10 8(80%) 2(20%) 0(0%) 11 8(72.7%) 3(27.3%)

T4 2 2(100%) 0(0%) 0(0%) 2 2(100%) 0(0%)

Nodal status

0.007*

 

N0 7 0(0%) 5(71.4%) 2(28.6%) 7 1(14.3%) 6(85.7%)  

N1 11 8(72.7%) 2(18.2%) 1(9.1%) 12 8(66.7%) 4(33,3%) 0.006*

N2 5 5(100%) 0(0%) 0(0%) 6 6 0(0%)  

Tumor grade 

0.159 0.353
WDOSCC 12 4(33.3%) 5(41.7%) 3(25.0%) 14 7(50%) 7(50%)

MDOSCC 9 7(77.8%) 2(22.2%) 0(0%) 9 6(66.7%) 3(33.3%)

PDOSCC 2 2(100%) 0(0%) 0(0%) 2 2(100%) 0(0%)

          

* 23/25 cases only worked for PCR analysis. p values were calculated by Pearson chi square test and are charted 
out in the table. P value < 0.05 is considered statistically significant.  

Figure1: RT-qPCR of miR-21 expression depicting Fold change of miR-21 in OSCC compared to its adjacent normal tissues

Cont... Table 2 :  Clinicopathologic comparison of miR-21 and Bcl-2 expression in OSCC
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Figure 2: (A) Section showing Positive staining of Bcl-2 in 
tonsil tissue (positive control) (10XVIEW: IHC), (B) Intense 
staining of Bcl-2 in dysplastic islands of OSCC.  (C & D) Mild 
and moderate staining of Bcl-2 in the basal cell of the Normal 
oral epithelium (20XVIEW: IHC)

DISCUSSION 

MicroRNAs are novel gene regulators that play 
major role in development and physiology11. Studies 
have shown that miR-21 is significantly upregulated in 
head and neck cancers and is associated with disease 
progression and patient survival12. In this study we 
analyzed the expression of miR-21 in OSCC and found 
that it is significantly overexpressed in tumors compared 
to its paired normal proving a possible role played in 
the initiation of the disease.  A similar study conducted 
on laryngeal SCC published results which demonstrated 
a significantly higher expression of miR-21 in cancer 
tissues than the normal tissue which was consistent with 
our data13. miR-21 was 17.39 fold elevated in OSCC than 
its paired normal in our study. This value is intermediate 
between 8.29-fold and 37.89-fold elevation in early and 
advance tongue SCC as reported by Li et 14.

Current Study results showed that 100% of 
the smokers had a higher miR-21 expression when 
compared to the patients who did not smoke. Smoking 
tobacco is one of the major risk factors for OSCC and 
recent study by Zhang et al has demonstrated a nicotine 
induced upregulation of miR-21 in esophageal cell line 
by targeting the EMT transforming growth factor beta 
(TGF-β)15.  Thus it can be hypothesized that upregulation 
of miR-21 could be one of the process by which 
tobacco initiates oral carcinogenesis. In addition to 
tumor initiation, miR-21 plays a vital role in cancer cell 
migration, invasion and lymph node metastasis16. Our 
study showed that patients with lymph node metastasis 
exhibited higher expression of miR-21 suggesting that 

miR-21 is related to cancer progression as demonstrated 
by Li et al in tongue Squamous cell carcinoma. Over-
expression of miR-21 promoted proliferation, migration, 
and invasion of colorectal cancer cells which could be 
the justification for increased lymph node metastasis 
in miR-21 upregulated cases of our study17.  In relation 
to the grade of the tumor and microRNA expression, 
it was found that the miR-21 expression was higher 
in MDOSCC and PDOSCC whereas WDOSCC cases 
showed comparatively low expression of miR-21. This 
kind of expression pattern suggests the role of miR-21 
in the progression of the disease and eventually poor 
prognosis.

Evasion of apoptosis aids in cancer cell survival. 
Upregulation of miR-21 is indirectly involved in 
apoptosis by regulating the genes that are responsible 
for these processes in a variety of tumors18.  Knockdown 
of miR-21 in glioblastoma cells triggered an increase 
in apoptotic cell death, suggesting that miR-21 acts as 
an anti-apoptotic factor19. Bcl-2 is a gene that codes for 
a specific protein that inhibits apoptosis. Our results 
showed an increased expression of Bcl-2 (60%) in OSCC 
compared to the paired normal tissue (48%). About 
90% of the miR-21 upregulated cases showed positive 
expression for Bcl-2 which proves an association 
between the genes. MicroRNA 21upregulation increased 
the expression of Bcl-2 and miR-21 knockdown induced 
apoptotic cell death in lung Squamous cell carcinoma 
cells20. Inhibition of miR-21 resulted in significantly 
lower levels of Bcl-2 protein in human gastric and 
pancreatic adenocarcinoma cells21,22. Our study proves 
that Bcl2 is a direct target for miR-21.  These data suggest 
that miR-21 exerts a potential role in oral carcinogenesis

CONCLUSION 
In conclusion, miR-21 promotes oncogenesis and is 

overexpressed in oral squamous cell carcinoma tissues 
compared to their adjacent normal tissue. Increased 
expression of anti-apoptotic gene Bcl-2 is noted in miR-
21 upregulated cancer tissues suggesting its possible 
role in evading apoptosis thereby favoring cancer 
progression. Higher lymph node metastasis in miR-
21 positive cases addresses the role of this microRNA 
in tumor invasion and metastasis. Therefore, miR-21 
can be considered as important clinical biomarkers for 
OSCC and their implications in targeted therapies is a 
new avenue for Oral cancer research. 
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ABSTRACT

Online Shopping in India is an emerging trend for marketers for promoting their merchandise in a wide 
geographical area using the Internet. India acquired 283.8 million Internet users by 2017. India is now the 
third largest Internet user after the U.S. and China. Lack of trust is the biggest obstacle to the success of 
online shopping. The present study focused upon the relationship of trust antecedents with consumer trust 
and consumer trust with online shopping activities with the help of cross-sectional survey conducted in 
Delhi. Structural equation modeling (SEM) was used to achieve the results of this research. The results 
revealed that knowledge and privacy protection did not have a significant relationship with consumer trust. 
The results revealed that security protection, perceived risk, and perceived benefits are very important 
antecedents for building trust among the consumers towards online shopping. Consumer trust was found to 
have a significant relationship with online shopping activities. Finally, some useful implications have been 
offered for the marketers at the end.

Keywords: Online shopping, privacy, security, risk, and online trust.

  INTRODUCTION

Online shopping has become very popular for the 
consumers. This is the new and innovative pattern of 
shopping. It is not only provides a wide range of products 
to the consumers, but it also offers a huge market and 
business opportunities. In the past 05 years, there has 
been rapid expansion of the Internet and huge growth of 
Internet users.

 Review of Literature

(1) Internet in India: The Internet performs an 
imperative role in enhancing the level of convenience 
and novelty. The application of the Internet is boosted 
significantly due to the speed and level of comfort. It has 
gained importance as a way of marketing and promotion. 
It provides a common platform of business transactions 
for sellers and buyers (Joshi & Achuthan, 2016)1. This 
has given a new dimension to marketing. India gained 
290 .8 million Internet users by 2017. India is now the 
third largest Internet user after the U.S. and China. 

(2) Online Shopping: Online shopping is a form 
of electronic commerce in which a customer buys a 
products or service by using the Internet instead of going 
to a traditional brick and mortar store. E-web store, 

e-shop, Internet shop, online stores are the alternative 
names of online shopping (Padmanabh, Jeevanda, & 
Jose, 2016) 2

Online shopping becomes popular during the 
Internet boom in 1999-2000. Amazon.com is the first 
online bookstore. It was founded by Jeff Bezos and 
created a history by becoming the first bookstore 
with presence only on the Internet. In India, online 
transactions are only 8%; whereas, internationally, it is 
18%. Hence, there is a lot of potential for the growth of 
online shopping; 8 million Indians are shopped online in 
2018 (Chellappa, R.K. & Pavlou, P.A, 2012)3

OBJECTIVES OF THE STUDY

To examine the relationship between knowledge, 
privacy protection, security, protection, and trust in 
online shopping.

To ascertain the relationship between perceived risk, 
perceived benefits, and trust in online shopping.

To examine the influence of consumer trust on 
online shopping activities.

To develop and validate a comprehensive model on 
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consumer trust in online shopping activities

Hypothesis of the Study:

H1: Knowledge is positively associated with 
consumer trust in online shopping.

H2: Privacy protection is positively associated with 
consumer trust in online shopping.

H3: Security protection is positively associated with 
consumer trust in online shopping.

H4: Perceived risk has a significant relationship 
with consumer trust in online shopping.

H5: Perceived benefits have a significant relationship 
with consumer trust in online shopping.

H6: Consumer trust in online shopping is positively 
associated with online shopping activities.

Research Methodology and Data Collection

To test the theoretical framework, we examined 
the influence of trust on online shopping activities. The 
research participants were online shoppers of Delhi. 
The research study follows the descriptive research 
design. A thorough literature review has been done on 
online shopping in order to identify the antecedents of 
consumer trust in online shopping. A sample of 300 
respondents participated in the study. A well structured 
and undisguised questionnaire was used for primary 
data collection. The respondents were requested to 
assign ratings on a 5-point likert scale from 1=strongly 
disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly 
agree. A total of 400 responses were received. After 
eliminating incomplete and inappropriate responses, a 
total of 300 usable responses were included in the sample 

for construction validation and hypotheses testing.

Reliabilities and Validation: This study measures 
the seven constructs including knowledge, privacy 
protection, security protection, perceived risk, perceived 
benefits, consumer trust, and online shopping activities.

Reliability: Cronbach’s alpha value was calculated 
in order to measure the reliability of these constructs. 
The Cronbach’s alpha of knowledge, privacy protection, 
security protection, perceived risk, perceived benefits, 
consumer trust, and online shopping activities are 
0.793, 0.789, 0.883, 0.874, 0.938, 0.899, and 0.929, 
respectively. The construct reliabilities are all within the 
accepted range, exceeding 0.70.

Content Validity: To ensure content validity, a 
thorough review of the literature on the subject of the 
study was conducted. The questionnaire was also pilot 
tested by expert’s review, after which necessary changes 
were made to improve both content and clarity of the 
questionnaire.

Construct Validity: Construct validity was 
examined by assessing convergent validity and 
discriminant validity. Convergent validity is considered 
acceptable when all item loadings are greater than 0.50. 
The cumulative percentage of variance explained by 
each factor was greater than 63% for all constructs.

Discriminant Validity: The average variance 
extracted (AVE) can also be used to evaluate discriminant 
validity. Discriminant validity is checked by examining 
whether the correlations between the variables are lower 
than square root of the average variance extracted. All 
square roots of each AVE value are greater than the off 
diagonal elements as indicated in the Table 1. It indicates 
discriminant validity among variables.

Table 1. Discriminant Validity

Constructs Knowledge Privacy 
Protection

Security 
Protection

Perceived 
Risk

Perceived 
Benefits

Consumer 
Trust

Online 
Shopping 
Activities

Knowledge 0.80 0.071 0.297 0.194 0.061 0.244 0.036

Privacy Protection 0.56 0.154 0.244 0.037 0.089 0.187

Security Protection 0.70 0.532 0.129 0.272 0.329

Perceived Risk 0.65 0.298 0.266 0.251

Perceived Benefits 0.84 0.228 0.074

Consumer Trust 0.92 0.089

Online Shopping 
Activities 0.89
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Data Analysis and Results

To test the proposed research model, and for the data 
analysis of both the measurement model and structural 
model, we used structural equation modeling (SEM). 
AMOS analyzes structural equation models, including 
measurement and structural models with multi item 
variables.

(1) Demographic Profile of the Respondents: 
The profile of the respondents is shown in the Table 2. 
A judgmental sample of 300 respondents was surveyed 
and their demographics comprised of the following:

Gender Wise: Male respondents: 166 (55%) and 
female respondents: 134 (45%). Mean is 1.45 and the 
standard deviation is 0.498.

Age Group Wise: 17-25 years: 64 respondents 
(21%); 26-35 years: 113 respondents (38%); 36-45 
years: 77 respondents (26%); and 45 & above years: 
46 respondents (15%). The mean is 2.35 and standard 
deviation is 0.982.

Occupation Wise: Employees: 95 respondents 
(32%); Business owners: 111 respondents (37%); 
Students: 43 respondents (14%); and other occupations: 
51 respondents (17%). The mean is 2.17 and the standard 
deviation is 1.056.

Income Wise (in INR): Below 4 lakhs: 94 
respondents (32%); 4-8 lakhs: 91 respondents (30%); 
8-12 lakhs: 75 respondents (25%); and 12 lakhs & above 
category: 40 respondents (13%). The mean is 2.2 and the 
standard deviation is 1.029. The demographic profile of 
the respondents is summarized in the Table 2.

Table 2. Demographic Profile of the Respondents.

Categories Sub categories Frequency % age Mean Standard 
Deviation

Gender

Male 166 55 1.45 0.498

Female 134 45

Total 300 100

Age

17-25 yrs 64 21 2.35 0.982

26-35 yrs 113 38

36-45 yrs 77 26

45 & above 46 15

Total 300 100

Occupation

Employee 95 32 2.17 1.056

Business owner 111 37

Student 43 14

Other 51 17

Total 300 100

Income

Below 4 lac 94 32 2.2 1.029

4-8 lac 91 30

8-12 lac 75 25

12 & above 40 13

Total 300 100
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(2) Structural Equation Modeling (SEM): 
The study developed a theoretical model to study the 
influence of consumer trust on online shopping activities 
in Delhi. To confirm whether the following constructs: 
Knowledge, privacy protection, security protection, 
perceived risk, and perceived benefits measure consumer 
trust and consumer trust measures online shopping 
activities or not, confirmatory factor analysis was used. 
Confirmatory factor analysis (CFA) was conducted by 
sing AMOS Statistical Software Package version 18. 
The method adopted in CFA was maximum likelihood 
extraction to estimate the CFA model. Various goodness-
of-fit measures can be produced by CFA by which a 
model can be evaluated. CFA is the base of measurement 
modeling in SEM.

(i) Measurement Model: 

The present model examines the various relationships 
among the measures of constructs including: knowledge, 
privacy protection, security protection, perceived risk, 
perceived benefits, trust, and online shopping activities. 
The value of chi square, degree of freedom, Normed 
chi square, and other model fit indices including: RMR 
(root mean resideual), GFI (goodness of fit index), AGFI 
(adjusted goodness of fit index), CFI (comparative 
fit index), and RMSEA (root mean square error of 
approximation) are calculated.

The values of RMR, GFI, CFI, and RMSEA are 

close to the threshold level. The value of RMR (0.057) 
is close to 0. The values of GFI (0.755), CFI (0.820), 
and RMSEA (0.104) reach the cut off criterion. The 
Normed chi square value is close to the threshold level, 
but is not satisfactory, and the p-value (0.000) shows the 
significance. These model fit indices are very important 
to be taken into consideration because based on these 
model fit indices values, we were able to ascertain 
whether the model is fit or not. These values can be 
improved. Therefore, it leads to another modification of 
the measurement model.

Further validation of the measurement model was 
done with the following constructs: Knowledge, privacy 
protection, security protection, perceived risk, perceived 
benefits, consumer trust, and online shopping activities. 
One item of knowledge (K2) has low regression weight 
less than 0.5 .This item is deleted from the model. All the 
remaining items have regression weight less than 0.5. 
This item is deleted from the model. All the remaining 
items have regression weight more than 0.5, so there is 
need to delete only one item.

The Table 3 shows the values of RMR, GFI, AGFI, 
RMSEA, and Normed chi-square that are essential to 
check the model fit. There are different cut off criteria 
for each value. The model comprising the measurement 
items shows adequate fit – RMR (0.058) close to 0, CFI 
(0.823), and RMSEA (0.107).

Table 3. Fit indices of Multiple Group CFA Analysis for the Measurement Model

GOF Index/Absolute Measure Measurement Model 1 Measurement Model 2

x2 (chi-square) 1396.835 1338.394

Degree of Freedom 329 303

Probability 0.000 0.000

GFI 0.755 0.755

RMSEA 0.104 0.107

RMR 0.057 0.058

Normed chi-square (x2/df) 4.24 4.41

Incremental fir Measures/CFI 0.820 0.823

Parsimony Measures/AGFI 0.698 0.694

There are small changes that occur in the values because only one item was deleted from the model; otherwise, 
all the values reached the cut off criteria and are significant at     p-value. Next was to evaluate the psychometric 
properties of the model in terms of reliability, convergent validity, and discriminant validity. The AVE value is 0.5, 
which meets the cut-off criterion.



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         179    

(ii) Structural Model: Once the validity of the 
measurement model has been done, then we moved to 
ascertain the validity of the structural model. Structural 
theory explains the transition from the measurement 
model to the structural model in a series of relationships 
among constructs.

The structural model examines the specifying 
relationship of the constructs and the nature of each 
relationship. The relationship between the different 
variables is represented by a two-headed arrow, but in 
the structural model, it shows a dependence relationship 
and a single headed arrow represents it. After employing 
structural equation modeling (SEM), we need to confirm 

the relationship between knowledge, security protection, 
privacy protection, perceived risk, and perceived benefits 
with consumer trust.

The preliminary analysis of the structural model 
was tested upon with the final items of the measurement 
model II. Knowledge, privacy protection, security 
protection, perceived risk, and perceived benefits are 
in a relationship with each other. This is shown by 
covariances between them. This leads to consumer trust 
and consumer trust further leads to online shopping 
activities. The model was tested like this for achieving 
different model fit indices.

Table 4. Fit indices of Multiple Group CFA Analysis for the Measurement Model

GOF Index/Absolute Measures Measurement Model 1 Measurement Model 2

x2 (Chi-square) 1484.083 819.938

Degree of Freedom 309 215

Probability 0.00* 0.000*

GFI 0.738 0.825

RMSEA 0.113 0.097

RMR 0.106 0.085

Normed chi-square(x2/df) 4.8 3.6

Incremental fit Measures/CFI 0.799 0.859

Parsimony Measures/AGFI 0.680 0.694

*5% Level of Significance

The Table 4 shows the parameters, which are 
considered in declaring the overall model, fit. The values 
of the parameters are close to the threshold levels. The 
values of chi square, degree of freedom, Normed chi-
square, and other model fit indices including: goodness 
of fit index (GFI), adjusted goodness of fit index (AGFI), 
root mean residual (RMR), comparative fit index 
(CFI), and root mean square error of approximation 
(RMSEA) are examined. It can be seen from the Table 
4 that the values of RMR, GFI, and RMSEA are close 
to the threshold level and the p-value (0.000) shows 
significance at the 5% level.

However, the other fit indices could not close 
enough to conclude the fitness of the model. Hence, the 
above values can be modified to re-specify the above 

model. Where RMR is close to 0, RMSEA is less than I, 
and the Normed chi-square value should be near to 3, but 
the Normed chi square value is 3.6, which is very close 
to the threshold level, and which is significant at p-value 
(0.000).  All other model fit indices are also very close to 
the threshold level and thus, they represent a moderate 
fit and are significant. The factors loading along with 
reliability are very high for all the constructs.

DISCUSSION

This study proposed six hypotheses. The H1, H2, 
and H3 hypotheses help to achieve the first objective of 
the study, that is, to examine the relationship between 
knowledge, privacy protection, security protections, and 
consumer trust in online shopping. H1 helps to examine 
the relationship between knowledge and trust in online 
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shopping; H2 helps to examine the relationship between 
privacy protection and trust in online shopping; and 
H3 helps to examine the relationship between security 
protection and trust in online shopping. The results reveal 
that H1 is rejected, which implies that knowledge is not 
positively associated with trust in online shopping. Next, 
H3 is accepted, which implies that security protection is 
positively associated with trust in online shopping.

The hypotheses H4 and H5 helps us to achieve the 
second objective, that is, to examine the relationship 
between perceived risk, perceived benefits, and trust 
in online shopping. The hypothesis H4 supports that 
perceived risk has a significant relationship with 
consumer trust in online shopping. Hypothesis H5 
supports that perceived benefits have a significant 
relationship with trust in online shopping.

The last and the sixth hypothesis, H6 helps us 
to achieve the third objective, that is, to examine the 
relationship of consumer trust with online shopping 
activities. The results of this study show that trust is 
positively associated with online shopping activities. 
The last objective to examine the influence of consumer 
trust on online shopping activities is fulfilled by the 
R-square value.

CONCLUSION

The results reveal that knowledge and privacy 
protection are not positively associated with consumer 
trust. It means there is no effect of knowledge and privacy 
protections on the consumers’ trust. Security protection 
is positively associated with trust with intention to 
increase online shopping Activities; perceived risk has 
a significant relationship with consumer trust in online 
shopping; perceived benefits are also found to have a 
significant relationship with trust in online shopping; 
and consumer trust is positively associated with online 
shopping activities. Thus, the model and results have 
many important implications for merchants who wish 
to build their online businesses by increasing consumer 
trust. 

Managerial Implications

 Online vendors can distribute free samples or free 
subscription for the online shoppers to test their products 
or services.

The research findings provide data to the marketers 
about the importance of perceived risk in online 
shopping.

Security protection is importance to build consumer 
trust in online shopping.

Managing online customer reviews and feedback 
are another way to build trust among the customers.

 After sales services to the customers can lead to the 
formation of a magical relationship with customers.
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ABSTRACT

Objective: Methyl methacrylate (MMA) monomer is one of the most widely used chemical in the dental 
laboratory and handled frequently by dental students. This study was done to assess the knowledge, 
awareness and handling practices of MMA among the undergraduate dental students of the Faculty of 
Dentistry, Melaka Manipal Medical College and Manipal College of Dental Sciences, Manipal of Manipal 
Academy of Higher Education, Manipal. 

Methodology: The study sample comprised of 273 dental students. A validated questionnaire with questions 
pertaining to the knowledge about MMA, facilities of the lab where MMA is handled, personal protective 
aid to be used while manipulating MMA and any history of allergic experience was distributed among the 
students. Frequency of response to individual question in the questionnaire was analysed. 

Results: 81.2% of the students who participated in the study were aware of the allergic potential of MMA 
and 89.8% were aware of its highly inflammable nature however, 92.7% were not aware of its neurotoxicity. 
64% of the participants were aware of the ventilation system in the lab. 60.4% were aware of the proper 
storage method and 30.7% of proper disposal technique. More than half of the subjects used safety goggles 
(62.6%) and gloves (53.4%); but less than half of them used lab coat (21.9%) and mask (29.6%) while 
handling MMA and 71% of them changed the gloves every day. 

Conclusion: Most of the students were aware of the facilities available in their laboratory, protective 
equipment required while handling and proper storage method of MMA. However, dental students need 
to enhance their knowledge of Methyl Methacrylate (MMA) in terms of its route of exposure, local and 
systemic side effects and proper disposal methods. 
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INTRODUCTION

Acrylic resin is used for a variety of applications 
in dental laboratories. Its major use is in the fabrication 
of complete or partial dentures. Acrylic resin is 

supplied in a variety of forms, such as powder: liquid, 
gels, and sheets. The powder-liquid system of methyl 
methacrylate (MMA) is the most common form used 
in dental laboratories1. The liquid monomer is a clear, 
colourless, and flammable chemical and has strong odour 
described as acrid or pungent2. MMA has been reported 
as a lung, skin, and eye irritant3, and causes mild axonal 
degeneration of digital nerves when handled with bare 
hands before polymerization4. In animal studies, after 
chronic oral exposure to high concentrations of MMA 
monomer systemic effects, including damage to the 
central nervous system and liver have been noted5. In the 



 182        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

dental laboratory setup, the primary route of exposure of 
MMA is inhalation6.

      The toxicity of MMA has been largely studied. 
However, not many studies have been conducted to 
assess the knowledge and awareness of handling Methyl 
methacrylate monomer among dental students. The aim 
of this study was to thus to assess the awareness and 
handling practices of acrylic resin among dental students 
of Melaka Manipal Medical College and Manipal 
College of Dental Sciences, Manipal.

MATERIAL AND METHOD

A descriptive cross-sectional study was conducted 

with the help of a validated questionnaire among the 
undergraduate dental students of Melaka Manipal 
Medical College and Manipal College of Dental 
Sciences, Manipal. The study was conducted among 273 
dental students. Institutional ethical committee clearance 
was obtained for the same. An informed consent 
was taken from the students involved in the study. A 
validated questionnaire was prepared with questions 
pertaining to the knowledge of MMA, facilities of the 
lab where MMA is handled, personal protective aid 
to be used during the manipulation of MMA and any 
history of allergic experience which was then distributed 
among the students. Frequency of response to individual 
questions in the questionnaire was analysed. 

FINDINGS (RESULTS & DISCUSSION):

Results:

Demography:

Among the 273 participants 76.2% (no=208) were female and 23.8% (no=65) were male.

Table 1 : Knowledge and awareness of handling Methyl methacrylate monomer

Questions pertaining to Methyl methacrylate (MMA) Percentage of participants who gave 
the right response (n= 273)

Inflammable nature of MMA 89.8

Primary route of exposure (Inhalation) 55

Maximum threshold level in air (100 ppm) 48.3

Half-life of MMA in blood (10-15 hours) 52.01

Allergic nature of MMA 81.2

Neurotoxicity 7.3

Penetrates latex gloves 50.1

Storage method of MMA 64.4

Proper disposal method 37.3

Trimming of acrylic prosthesis releases monomer vapor 68.8

Presence of fire extinguisher in the lab 67.3

Presence of first aid kit in the lab 59.3

Presence of eye wash station 67.3

Knowledge on MMA (Table 1):

89.8% (no=245) of the study group were aware of 
its highly inflammable nature. 45% of them did not have 
any prior knowledge of its primary route of exposure. 
The accepted maximum threshold level for MMA is 100 
ppm and 48.3% (no=132) of them were aware of the 

same. 52.01% (n=142) participants had prior knowledge 
of the half-life of MMA in blood which is about 10-15 
hours. 

81.2% (no=222) were aware of the allergic nature of 
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MMA however, 92.7% (no=253) were not aware of its 
neurotoxicity. Majority of the participants were aware of 
the proper storage methods which is in a tightly closed 
64.4% (no=176) amber coloured bottle 60.4% (no=165). 
37.3% (no=102) aware of proper disposal method which 
is atomizing in a combustion chamber. 68.8% of the 
participants knew that monomers vapours are released 
during trimming of acrylic prosthesis. 

Awareness of the facilities in the laboratory (Table 
1):

Dental labs have windows for ventilation, but about 
46% (no=126) of the participants were aware of the 
same.

All the dental labs have emergency facilities in the 
form of Fire extinguisher, First aid kit and eye wash 
station. 67.3 (no=184) were aware of the presence of Fire 
extinguisher, 59.3 (no=162) were aware of the presence 
of First aid kit and 67.3 (no=184) aware of the eye wash 
station inside the lab. 

Use of personal protective aids (Table 2):

Safety goggles, Mask, Gloves and Laboratory coat 
are the protective aids that can be used while handling 
MMA. 62.6% of the total participants used safety 
goggles, 53.4% of them used gloves, 21.9% used lab 
coat and 29.6% used masks while handling MMA. 

Among the personal protective equipment, 71% 
of them changed their gloves every day, 6.9 % once a 
week, 4.76% once a month and 15.3% changed it at a 
frequency other than the ones mentioned above. Masks 
were changed by 68.8% of the participants on a daily 
basis. 

Table 2: Use of personal protective aids among 
dental students

Protective aids Participants (%age)

Goggles 62.6

Gloves 53.4

Mouth masks 29.6

Lab coat 21.9

History of allergic reaction:

A small percentage of the participants (16.11%) 
experienced allergic reaction like irritation and skin 

rashes. None of the participants had experienced any 
systemic effect.

DISCUSSION

Methyl Methacrylate monomer is highly inflammable 
and has to be handled carefully. The laboratories where 
MMA is handled should be equipped with appropriate 
fire and safety measures. In the present study, majority 
of the participants were aware of the fact that MMA 
monomer is highly inflammable in nature. The dental 
students should be sensitized regarding the basic fire 
safety procedures such as operating a fire extinguisher. 
Emergency contact numbers should be displayed in the 
right area and fire evacuation drills should be regularly 
conducted in order to tackle a fire in laboratory. 

Safety goggles, Mouth mask, Gloves and Laboratory 
coat are the basic protective aids that can be used while 
handling MMA7. Approximately half the students were 
using safety goggles and mouth mask, but only one 
fourth of them were using lab coat and latex gloves. Since 
the primary route of exposure of MMA is inhalation, 
followed by direct skin contact, dental students should 
be advised to wear mouth masks and Polyvinyl alcohol 
gloves or butyl rubber gloves while handling MMA. 
Latex gloves are not advisable for use as monomer can 
penetrate it. Allergic reaction such as irritation and skin 
rashes were experienced by a very small proportion 
of the participants of this study. The use of personal 
protective equipment can help avoid the occurrence of 
allergic reactions by protection from exposure.

MMA monomer should be stored in tightly closed 
amber colour bottles to avoid unwanted polymerization 
and three fourth of the subjects knew this fact 8. Accepted 
maximum threshold level for MMA in air is 100 ppm7 
and thus is mandatory to have proper ventilation to 
reduce the level of MMA in the laboratory.

MMA can cause local effects such as skin rashes 
to severe systemic effect like neuro- toxicity. Thus, 
students should take measures to reduce the exposure 
to MMA by using personal protective aids and work 
in a well-ventilated setup. In this study majority of the 
participants were aware of the local allergic nature of 
MMA but not aware of its neurotoxicity. 

In case of exposure to MMA the first aid procedures 
include the following:
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If inhaled, move person into fresh air; In case of skin 
contact, wash off with soap and plenty of water. In case 
of eye contact, flush eyes with water as a precaution; If 
swallowed, Do NOT induce vomiting. Nothing should 
be administered orally to an unconscious person. Rinse 
mouth with water and consult a physician9.

In case of spillage appropriate personal protective 
equipment should be used and the material that has spilt 
over should be absorbed onto sand or vermiculite; any 
source of ignition must be removed from the proximity 
of the spill. The absorbed material must be scooped 
and collected in a plastic bag which is further placed 
into another plastic bag for double protection later to 
be delivered to the next chemical waste pick-up. The 
disposal is by atomizing in a combustion chamber8. One 
third of the participants of this study were aware of the 
above-mentioned procedure.

Dental labs should be well ventilated with windows 
and exhaust fans, vacuum suction and fume hood. The 
dental labs must possess emergency facilities such as the 
fire extinguisher, first aid kit and running water supply. 
One third of the students using the dental laboratory 
were not aware of the same. 

CONCLUSION

Most of the students were aware of the facilities 
available in their laboratory, protective equipment 
required while handling and proper storage method of 
MMA. However, dental students need to enhance their 
knowledge of Methyl Methacrylate (MMA) in terms of 
its route of exposure, local and systemic side effects and 
proper disposal methods so that any incident of spillage 
or exposure can be handled appropriately. 

In an attempt to increase the awareness and enhance 
the knowledge of handling methyl methacrylate among 
the participants an interactive session was conducted. 
The session comprised of briefing the students about 
the properties of MMA pertaining to storage, its 
inflammable nature and first aid measures in case 
of spillage and exposure with emphasis on the use of 
personal protective equipment while handling MMA. 
A bookmark containing the highlights of the session 
was also distributed among the participants for future 
reference and reinforcement.
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ABSTRACT

1/4th of what we eat keeps us healthy and 3/4th of what we eat , keeps the doctors wealthy is the recent 
highlighted quote. With developing lifestyles and its proportionate increase in stress levels leads to so many 
diseases. This study is focussed on the serum calcium levels as a risk factor in individuals who have recurrent 
ankle sprains. The serum calcium levels of 80 individuals ( Male - 47, female 33) who had recurrent ankle 
sprains were taken as Cases and 80 volunteers were taken as the control group (1:1)who were age and sex 
matched with that of the cases. Chi square value was found to be 5.48 (P <0.05) which means there was 
an association between serum calcium level and ankle joint instability and  odds Ratio  value was found 
to be 2.22 (95 % C.I:1.07-4.60). This interpretation concludes that there is a higher likelihood of ankle 
joint instability associated with serum calcium deficiency. Among the 80 subjects of group I , 34 had low 
serum calcium levels and they were put into a follow up study and the values of the serum calcium levels 
were measured again. On comparison of Serum calcium mean levels in the pretest and post test among 34 
patients, The mean level in the pretest was 7.59 mg/dl as compared to 8.95 in the post test. The difference 
in the mean levels (1.36) was statistically significant (P<0.001) ,and the recurrence rate of ankle sprain also 
reduced.
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INTRODUCTION

Calcium accounts for 1 to 2 percent of adult human 
body weight. Over 99 percent of total body calcium 
is found in teeth and bones. With aging, fractional 
absorption gradually declines. Research has shown that 
adequate calcium intake can reduce the risk of fractures, 
osteoporosis, and diabetes in some populations. Dietary 
requirements for Ca are determined by the needs 
for bone development and maintenance, which vary 
throughout the life stage, with greater needs during the 
periods of rapid growth in childhood and adolescence, 
during pregnancy and lactation, and in later life17. 

Calcium (Ca2+) release from intracellular stores 

controls numerous cellular processes, including cardiac 
and skeletal muscle contraction, synaptic transmission 
and metabolism 18. Many studies have shown that an 
increased phosphorus (P) intake may have negative 
effects on the skeleton, whereas calcium (Ca) intake may 
have a protective effect on it. As there may be an optimal 
balance between the 2 in relation to bone health, interest 
has been focused on the dietary Ca:P ratio(Virpi Kemi 
May 2017) Thyroid gland with its parafollicular 
cells secreting calcitonin has an effect over calcium 
metabolism.Calcitonin is involved in helping to regulate 
levels of calcium and phosphate in the blood, opposing 
the action of parathyroid hormone. This means that it acts 
to reduce calcium levels in the blood.Thyroid hormones 
profoundly alters bone turnover by a direct action on 
the bone cells and by influencing calcium compartment 
sizes as well as flow to and from these compartments.
Considering all the above factors, we can see that,the 
word sprain/joint instability is not a MERE word these 
days , but has a complexed meaning of all the above said 
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factors or much more influencing its occurrence and 
recurrence.

Aim : The aim of this present study is to find the 
effects of serum calcium levels on ankle joint instability

Objective : The serum calcium levels of the 
individuals who have recurrent ankle sprains are 
measured and interpreted to check if there is any 
significant role of calcium in determining the bone 
stability.

Hypothesis:

- Low serum calcium levels have considerable effect 
on bone instability

- Low serum calcium levels can affect bone strength 
and can cause recurrent ankle sprains

- Normal serum calcium levels can considerably 
help in reducing the chances and frequency of recurrence 
of ankle sprains.

MATERIALS AND METHOD

A designed prospective study was done at the 
Nathan Super speciality hospital , Salem, Tamilnadu 
, India. With the estimated odds ratio,  a total of 160 
patients were selected (March 2017- May 2018)by 
random sampling technique. They were divided into two 
groups. Group I who visited the hospital with the history  
recurrent ankle sprains (minimum 2sprains/month), 
group II who did not have ankle sprains, but visited 
the hospital for other complaints. The individuals were 
explained the importance of the study , the importance 
of calcium levels and all the potential risk factors were 
explained to them. The entire study was explained to the 

individuals in the local language. Approximately 2ml 
of blood sample was obtained after getting the consent 
form duly signed by the individuals of both the groups. 
The individuals of both the groups were age and sex 
matched.

Inclusion criteria :Group I

Patients with recurrent ankle sprain

Age group between 25-45 years

Exclusion criteria (For both the Groups)

Pregnant women

Any congenital diseases influencing the thyroid 
levels

Any surgery involving the lower extremities

Individuals who are already in thyroid and calcium 
supplements

Any metal implants

Any fracture in the lower extremities.

who are not willing to be a participant

Limitations of the study:

Limited only to patients with recurrent ankle sprain, 
and age group of 25-35 years.

RESULTS

The normal human serum calcium level is found 
to be in the range of 8.2-10.5mg/dl 1,2 The results were 
tabulated for each group and the statistical analysis was 
done with the help of SPSS software. 

Table I- The mean values, standard deviation, minimum and maximum values of serum calcium levels of 
Male and Female subjects of group I

Serum calcium 
levels (8.2-10.5mg/
dl)

Normal Minimum Maximum Mean Std. Deviation

Male 47 7 13 9.67 1.563

Female 33 7 11 8.33 1.217
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Table II- The mean values, standard deviation, minimum and maximum values of serum calcium levels of 
Male and Female subjects of group II

Control - Group II

Serum calcium levels N Minimum Maximum Mean Std. Deviation

Male 47 6.6 12.0 9.238 1.1528

Female 33 6.6 12.1 9.109 1.2360

Table III- Showing association between Serum calcium level and ankle joint instability

Serum calcium deficiency

Ankle joint instability

TotalYes No

Yes 34 20 54

No 46 60 106

Total 80 80 160

Chi square results were found to be 5.48 (P <0.05) and Odds Ratio was found to be 2.22 (95 % C.I:1.07-4.60) 
at 95% confidence interval.

In group I, 34 subjects had low serum calcium levels. With informed consent, the needed calcium supplements 
were given to them. A follow up study was done for a period of three months and again the blood samples were 
collected and checked for the serum calcium levels. The results were tabulated as below.

Table IV Comparison of Serum calcium levels among the patients before and after the medication

Variables Test Mean SE Mean 
difference

SE (Mean 
difference) Paired ‘t’ P value

Serum calcium
Pre test 7.59 0.08

1.36      0.12 11.06  <0.001
Post test 8.95 0.07

DISCUSSION 

Calcium is an important component of the skeletal 
mass of the human body, seen almost 99% in bones 
and 1% in the teeth. Calcium constitutes of 1% of total 
body weight. It is also an essential nutrient required for 
nerve conduction, muscle contraction, hormone and 
enzyme secretion, and blood clotting. Adequate calcium 
intake is essential for normal growth and development 
of the skeleton and teeth and for adequate bone 
mineralization14,15. The values of serum calcium level 
may vary with various parameters like socioeconomic 
status3 , gender differences9, hormonal factors etc. In 

adulthood, low calcium intake has been associated with 
increased risk for osteoporosis ,bone fractures, and 
falls6.7.8 

The risk of spraining an ankle depends on both 
intrinsic factors (hind foot alignment, ligament laxity, 
muscular force, neuromuscular control and so on) and 
extrinsic factors (shoes worn, type and intensity of sport, 
warm up and so on). 12,13

Coming to the group II , 14 of the subjects had low 
serum calcium levels, but did not show any signs of 
ankle joint instability. These subjects in group II may 
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also fall under the risk of joint instability. The values 
of Chi square= 5.48 (P <0.05) means that there is an 
association between serum calcium level and ankle joint 
instability. Odds Ratio =2.22 (95 % C.I:1.07-4.60). This 
interpretation shows a  higher likelihood of ankle joint 
instability significantly associated with serum calcium 
deficiency.  

There have been numerous trials and meta-analyses 
of calcium supplementation for fracture reduction, and 
associations with risk of myocardial infarction have 
been suggested in recent years10. In the current  study, 
among 80 subjects of group I , 34 subjects showed low 
calcium levels. They were put into a follow up study for 
three months with needed changes in lifestyle, calcium 
supplements. After a period of three months , blood 
sample was taken again for the 34 individuals and tested 
for the serum calcium levels. The mean serum calcium 
level in the pretest was 7.59 mg/dl as compared to 
8.95mg/dl in the post test. The difference in the mean 
levels (1.36) was statistically significant (P<0.001).
There was a significant increase in the level of serum 
calcium and this showed that the intervention was 
effective. Also the frequency of spraining the ankle was 
reduced among the subjects.

CONCLUSION

The ankle joint also forms the main weight bearing 
area of the body next to the knee joint.It needs lots of 
factors to stabilize its proper functioning 13. The current 
study shows calcium as one of the potential risk factor 
in recurrence of ankle sprain/ ankle instability. It also 
shows that there is significant increase in serum calcium 
levels post medication and decrease in the frequency of 
ankle sprains. Calcium ,vitamin D are important mutual 
factors in strengthening the skeletal mass11,16. Calcium 
with its role in muscular control, when checked for its 
normal levels periodically , can help in avoiding risk of 
spraining a muscle, stabilisation of joint compartment 
and also in muscle strengthening. Orthopaedicians 
should have a vision on these parameters along with 
other treatment procedures.
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ABSTRACT

Retail store profitability is dependent on the conversion rate of footfalls. One of the critical aspects that 
consumers use to make a buy, or no buy decision is the service quality offered by the store they choose to 
visit. This research provides insight into relationship between demographics of consumers, specifically age 
group, gender, marital status, and income group. The findings of the research suggest that the top priority of 
consumers seems to be: Loyalty Cards, Equipment/Fixtures, Timely Home Delivery, Merchandise quality, 
Packaging/ labeling, Error free transactions, and Error free home delivery. Further reliability and Policy have 
a greater impact on consumer satisfaction. Gender and Age do not seem to impact perceived or expected 
quality of services at retail outlets

Keywords: service quality, SERVQUAL, RSQS, Retail, hierarchical measurement, expectation, perception 

INTRODUCTION

Retailing in India has metamorphosed from an 
industry dominated by traditional stores to an industry 
that now has a mix of traditional and modern format 
stores. Consumers choose among these different types 
based on the kind of purchases, namely durables, non-
durables, and white goods. They also discriminate 
among the stores based on purchase volume and total 
spend. Consumer expectations of service quality differ 
between traditional and modern formats, for example 
consumers do not expect electronic modes of payment 
when they visit a traditional store, whereas they expect 
electronic payment facility when they shop at modern 
stores. Similarly, consumers to do not expect ambience 
in a traditional store but when they visit a modern 
format store they do expect the ambience to be good 

(Air conditioning for example). Given this differences 
in expectations service quality becomes an important 
aspect of modern retail outlets.

 Modern retailing has expanded quickly in the last 
two decades and competition has intensified in industry. 
It has been reported in the newspapers and magazines that 
modern retailers are running huge debts in order to keep 
themselves afloat. Many retail giants have expressed that 
the cost of operations is big chunk of their total cost. 
Operations cost includes supply chain management cost, 
real estate cost, and human resources cost. All these have 
direct linkage with the four major elements of service 
quality, namely, tangibles, reliability, responsiveness, 
and store policies. These four elements can be further 
divided into 18 measurement items as shown in the table 
below: 

Table 1 : Service Quality Measurement Items

S. No. RSQ Dimension RSQ sub Dimension Perception item

1 Physical aspects Appearance P1: This store has modern looking equipment and fixtures

2 Physical aspects Appearance P2: The physical facilities at this store are visually appealing
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3 Physical aspects Appearance P3: Materials associated with this store’s service are visually 
appealing

4 Physical aspects Appearance P4: This store has clean, attractive, and convenient public areas

5 Physical aspects Convenience P5: The layout at this store makes it easy for customers to find 
what they need

6 Physical aspects Convenience P6: The Layout at this store makes easy for customers to move 
around in the store

7 Reliability Promises P7: When this store promises to do something by a certain time it 
will do so 

8 Reliability Promises P8: This store provides services at the time it promises to do so

9 Reliability Doing it right P9: This store performs the service right the first time

10 Reliability Doing it right P10: In this store merchandize are available when the customer 
wants it

11 Reliability Doing it right P11: This store insists on error free sales transaction and records

12 personal interaction Inspiring confidence P12: Employees in this store have the knowledge to answer cus-
tomers questions

13 personal interaction Inspiring confidence P13: The behavior of employees in this store instills confidence in 
customers

14 personal interaction Inspiring confidence P14: Customers feel safe in their transaction with this store

15 personal interaction Courteous/helpfulness P15: Employees in this store give prompt service to customers

16 personal interaction Courteous/helpfulness P16: Employees in this store tell customers when exactly services 
will be performed

17 personal interaction Courteous/helpfulness P17: Employees in this store are never too busy to respond to 
customer’s request

18 personal interaction Courteous/helpfulness P18: This store gives customer individual attention

Source: Researcher’s Compilation

Given this linkage to the operations costs, it is 
pertinent that retailers focus on these in order to extract 
maximum mileage for their investment. This translates 
into providing superior service quality. Excelling on 
all the areas of service quality could be a vision but 
seldom achievable. Hence the best option for retailers is 
to match the expectation of the consumers in the areas 
of service quality that matter most to them. Differently 
said retailers need to identify service quality aspects that 

Cont... Table 1 : Service Quality Measurement Items

consumers use to differentiate between stores. In order 
to facilitate this process this research attempts to identify 
the store attributes that are used by consumers to choose 
shops for fulfilling their wants.

Literature

Economic activities performed to fulfil needs of 
one party to another are called services. Commonly 
services are time bound and result in satisfying some 
needs of the recipients. Services comprise financial 
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exchange, expense of resources such as time, and effort. 
Customers’ expectations from service providers include 
value from goods, labor, specialized skills, amenities, 
networks, and arrangements. While service encounters 
result in fulfilment of customer expectation but do not 
involve change of ownership of physical components 
involved. The essential feature of services is the ubiquity 
of intangible elements and the absence of ownership 
exchange. 

Services quality is measured as a gap between 
customers’ expectation and what is actually provided 
by the services provider. Services are an essential 
component of many businesses and retail business is no 
exception. services play a major role in retail ecosystem 
towards customer satisfaction and loyalty. While 
quality of goods can be measured easily based on the 
performance of the goods and their attributes, the same 
is not true for services due its intangible nature. Further, 
the fact that expectations vary from one customer to 
another, the situation becomes even more complex. 
In view of the supremacy of intangible components, 
services quality measurement includes subjective and 
objective methods. Hence service quality measurement 
is an indirect measurement of customer satisfaction. 
Subjective methods of measuring service quality are 
critical incident method, SERVQUAL, and Relevance 
method. SERVEQUAL or a modified version of it is 
most widespread method used by researchers. Objective 
elements of service quality can be divided into primary 
processes and secondary processes. In the primary 
process, service encounters of customers are observed. 
In the secondary, countable factors such as numbers of 
customer complaints or numbers of goods returned are 
evaluated to make inferences about service quality. 

Numerous models have been developed to measure 
customer perception of service quality. Most of these 
models employ direct interaction between customers 
and the personnel of the service providers.  As per 
Lewis and Booms1 (1993) “service quality is a measure 
of how well the service delivered matches customer 
expectations”. Conceptually service quality is defined 
as the over-all conclusion or outlook relating to the 
excellence or superiority of the service2 (Parasuram et 
al., 1988). It encompasses the evaluation of customer 
expectation against customer perception of actual 
service performance3 (Parasuram et al., 1985, 1988). 
They have developed a measurable scale termed 
SERVQUAL, in which, five dimensions namely – 

Tangibles, Reliability, responsiveness, Assurance, and 
Empathy. The SERVQUAL instrument has been widely 
recognized and applied to various service settings such 
as health care, large retail chains, banks and restaurants. 
However, the generalizability of the dimensions of 
SERVQUAL across different service industries has been 
questioned. Further, the two-battery tool to measure 
expectation and perception has been viewed as inapt 
in terms of scale reliability and questionnaire length4 
(Carman, 1990). Although SERVQUAL has been 
empirically tested in a number of studies involving 
pure service such as banking, credit card service, etc. 
it has not been successfully adapted to and validated 
in a retail store environment5 (Dabholkar et al., 1996) 
they reason that a measure of retail service quality must 
capture additional dimensions. As a result of numerous 
focus groups experiments, they have developed the 
RSQS (Retail Service Quality Scale) that includes the 
4 dimensions namely – Physical Aspects; Reliability; 
Personal Interaction; problem solving; and Policy. They 
believe that their scale is able to serve as a analytic 
tool for retailers to determine which service areas need 
improvement so that store managers can deploy resources 
for improving those specific features of service quality.

Service quality has been found to be an important 
predictor of consumer behavior such as repeat purchase 
intentions, likelihood of recommendation, switching, 
and complaing6 (Bittner, 1990). Woodside et al., 1989 
Significant association between service quality and 
repeat purchase behavior has been observed5. Dabholkar 
et al. (1996) similarly significant relationship between 
service quality and the likelihood of recommending and 
repeat purchase has also been observed5. Therefore, the 
objective of the study is to study the impact of service 
quality on customer satisfaction for retail shop customers 
in Tamil Nadu. The following are the sub-objectives of 
the study:

To find if customer satisfaction is independent of 
gender

To find if the customer satisfaction is independent of 
Age group to which the respondents belong

To find out the elements of retail service quality that 
are most relevant to the cusom

Though there is a absence of harmony on the 
service quality measurement concept, academicians 
do agree to it being multidimensional in nature and 
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involvement of higher order ideas7, 5, 4, 3, 8 (Brad and 
Cronin, 2001; Dabholkar et al., 1996; Carman, 1990; 
Parashuraman et al., 1988; Gronroos, 1984). Brady 
and Cronin’s (2001). Findings of research on service 
quality suggest that customers’ perceptions are a 
multidimensional hierarchical construct consisting 
of customers’ overall perception of service quality, 
the primary dimension and the sub-dimensions. The 
sub dimensions are considered as first order factors of 
service quality construct and the primary dimensions are 
considered as second order factors of the service quality 
construct. The hierarchical approach has been adopted 
by many marketing academics for measuring the service 
quality in various service contexts such as agribusiness9 
(Gunderson, Gray, and Akridge, 2009), airport10 services 
(Fodness and Murray, 2007), education11 (Clemes, Gan, 
and Kao, 2007), electronic services12 (Fassnacht and 
Koese, 2006). However, no study could be found in the 
literature which construes service quality in retail outlets 
as a hierarchical construct. 

Retail Service Quality Scale (RSQS)

The retail Service Quality scale was developed 
by Pratibha A. Dabholkar, Dayle I. Thorpe, Joseph O. 
Rentz in 1996 to measure the services provided by retail 
outlets. The RSQS25 uses a hierarchical structure to 
evince customers’ perceptions as well as expectations. 
This allows the determination of gap between the two 
and hence the need for improvement can be assessed. 
Additionally, the scale is divided into primary and 
secondary and sub-dimensions. The scale can be used 
either to study only the secondary and sub-dimension or 
can be used to study the overall measurement of service 
quality. The RSQS has the following dimension and sub-
dimensions in an hierarchical fashion:

1. Physical Aspects

2. Appearance

3. Convenience

4. Reliability

5. Promises

6. Doing it right

7. Personal Interaction

8. Inspiring confidence

9. Courteous/helpful

10. Policy

Physical aspects – includes functional elements like 
layout, comfort and privacy and also aesthetic elements 
such as the architecture, color, materials and style of the 
store.

Reliability – a combination of keeping promises and 
performing services right.

Personal interaction – the service personnel being 
courteous, helpful, inspiring confidence and trust in 
customers.

Problem-solving – the handling of returns and 
exchanges as well as complaints.

General Policy – a set of strategies, procedures and 
guiding principles which the store operates

METHODOLOGY

Mall encounter method was used to run the survey 
using RSQS along with some demographic variables. 
The sample size was 750 customers who visited and 
completed their shopping in a modern format retail 
store. SPSS package was used to run a correlation 
analysis to discern if there are any relationship between 
demographics, store attributes and customer satisfaction. 
The results indicate a strong correlation between tangible 
aspects of store and customer satisfaction. It seems that 
tangible attributes of stores are of paramount importance 
to customer while choosing a store. 

Exploratory factor analysis was run on the gap 
between expectation and perception averages along 
with demographics, which resulted in the extraction of 
4 components consisting of Age and Marital Status as 
first component, Income and Average Score of Tangibles 
as second component, Store policy and Reliability as 
third component, Gender and Responsiveness as fourth 
component.

Further a categorical regression was run to estimate 
an equation relating the RSQS elements, demographics 
and customer satisfaction. All variables except marital 
status were found to be significant at an alpha of 0.05

RESULTS AND DISCUSSION

Since the variables in RSQS are measured on 
a 5point scale a categorical regression was deemed 
appropriate. The relevant tables from SPSS output are 
given below. The regression is highly significant with an 
R square of 0.65 indicating sufficiently high predictive 
power.
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Table 2: Regression Coefficients for Customer Satisfaction Vs Gaps and Demographics

RSQS Elements Standardized Coefficients df F Sig.

Equipment/Fixtures 0.231 4 16.413 0

Layout 0.141 4 7.55 0

Aisle space 0.109 4 3.636 0.007

Packaging/ labeling 0.181 4 11.283 0

Ambience 0.112 4 3.16 0.015

Merchandise quality 0.183 4 10.71 0

Parking Space 0.136 4 6.382 0

Billing time 0.165 3 11.236 0

Error free transactions 0.18 2 12.206 0

Merchandise availability 0.159 3 11.644 0

Timely Home Delivery 0.218 3 16.128 0

Error free home delivery 0.179 3 12.235 0

Returns/ Exchanges 0.116 1 5.458 0.02

Complaint Handling 0.116 3 4.904 0.003

Operating hours 0.096 2 3.111 0.047

Accepts CC/DC 0.121 2 5.854 0.003

Loyalty Cards 0.24 3 18.657 0
Source: Researcher’s Computations
Dependent Variable: overall satisfaction

Since all the coefficients are positive and significant 
it is clear that an increase in the perception about 
RSQS elements leads to greater customer satisfaction. 
The top priority of consumers seems to be: Loyalty 
Cards, Equipment/Fixtures, Timely Home Delivery, 
Merchandise quality, Packaging/ labeling, Error free 
transactions, and Error free home delivery

The Categorical regression output for gaps 
between Expectation and Perception reveals that all the 

coefficients are negative indicating that an increase in 
gap leads to decrease in customer satisfaction. From 
the coefficients table it is observed that the regression 
coefficients for all the variables except Gender and Age 
are significant. Further reliability and Policy seem to 
have a greater impact on consumer satisfaction. Since 
Gender and Age are not significant it can be construed 
that consumer satisfaction is independent of gender and 
age as far as service quality is concerned.

Table 3: ANOVA for Customer Satisfaction Vs Gaps and Demographics

 Sum of Squares df Mean Square F Sig.

Regression 63.073 14 4.505 5.664 0

Residual 186.927 235 0.795   

Total 250 249    

Source: Researcher’s Computations
Dependent Variable: Customer satisfaction string

Predictors: Gender Age Marital Status Tangibles reliability personal interaction policy
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Table 4: Regression Coefficients for Customer Satisfaction Vs Gaps and Demographics

Variables Standardized Coefficients df F Sig.

     

Gender 0.069 1 1.898 0.17

Age 0.063 3 1.794 0.149

Marital status 0.128 1 4.087 0.044

Tangibles -0.208 2 4.255 0.015

reliability -0.223 3 18.696 0

personal interaction -0.174 2 3.872 0.022

policy -0.243 2 24.099 0

Source: Researcher’s Computations
Dependent Variable: Customer satisfaction string

CONCLUSION

The research findings confirm that services at retail 
outlets are important in general and specifically Physical 
aspects of the store along with, Timely Home Delivery, 
Merchandise quality, Packaging/ labeling, and Error free 
transactions are important for the consumers and they 
seem to use these for making a selection of stores for their 
purchases. Further reliability and Policy have a greater 
impact on consumer satisfaction.   In view of this it is 
suggested that retailers focus on creating an environment 
inside the store that will provide a satisfying experience 
for the consumers. Retailers should not focus on a few 
aspects of service delivery, they should manage the total 
shopping experience of consumers. 
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ABSTRACT 

Aim: To assess and compare the cytotoxic potential of Chlorhexidine, Listerine and Povidone –Iodine antimicrobial 
agents on Chinese hamster lung fibroblast V79 cells.

Materials and Method: Chlorhexidine (0.2%), Listerine, Povidone iodine were diluted with DMEM medium under 
sterile conditions to obtain the required concentration. V79 cells were used for the experimental procedures. The 
cells were cultured in DMEM media supplemented with 10% FBS and 1% Gentamycin at 370C in a humidified 5% 
CO2 incubator. For all the assays, cells were maintained at 80-90% confluency in T-25 cm2 flasks and used as per 
requirement. V79 cells were seeded onto 96 well plates at a density of 104 cells per well and allowed to incubate 
overnight at 37 0C in 5% CO2incubator. The following day the cells were treated with different concentrations of 
Betadine, Hexidine and Listerine for 12, 24 and 48 hours. Following the treatments, the drug containing media was 
discarded and 100µl of freshly prepared MTT stock prepared in DMEM media was added in to each well and the 
plates were incubated at 370C in 5% CO2 incubator for 4 hours. Viability was determined by the ability of the cells to 
reduce MTT, a water soluble tetrazolium dye to produce violet crystals of formazan. Formazan crystals formed were 
solubilized by the addition of 100µl of (Di Methyl Sulfoxide). Optical density which is directly proportional to cell 
viability, was measured at 540nm using a multi well spectrophotometer. Viability curves were plotted using origin. 

Percentage cell viability was obtained using the formula given below:

Percentage viability= [(OD Test – OD Blank)/ (OD Control – OD Blank)] *100

Results: V79 cells treated with serially diluted test compounds showed a decrease in cellular viability in a 
concentration as well as time dependent manner. Hexidine exhibited maximum toxic effect when compared to 
Listerine and Betadine; betadine possessing the least toxic nature as obvious by the IC50 values for different time 
durations.

Conclusion: Chlorhexidine was found to be most toxic when compared to Listerine and Povidone iodine. Povidone 
iodine being the least toxic amongst the three mouth rinse. All the compounds exhibited toxic effect in a dose 
dependent as well as time dependent manner. The result of this study showed that all three given mouth rinses caused 
V79 proliferation inhibition.

INTRODUCTION

Good oral hygiene is said to be the mirror of 
individual’s systemic health. Maintaining good oral 
hygiene plays an important role in the overall systemic 
health and wellness of an individual.  Delibiliating 
systemic health conditions may lead to poor oral hygiene 
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with the associated periodontal breakdown. The oral 
health maintenance can be achieved by chemical and 
mechanical methods1. Medicated mouth rinses offer 
a simple, easy and effective solution for maintenance 
of oral hygiene in patients whose ability to do so 
otherwise is compromised. Mouthwashes are commonly 
incorporated for oral hygiene maintenance because 
of their capability to inhibit dental plaque. Plaque 
forms initially with the accumulation of Gram positive 
streptococci, and continues with the deposition of gram- 
negative microorganisms2. 

Mouthwashes contain various active agents 
in their chemical structure that help inhibit the 
accumulation, growth and the enzymatic reactions of the 
microorganisms to help reduce their levels in the mouth3. 
A lot of research has been conducted documenting the 
ability of the mouthwashes in inhibiting biofilms4. 

The aim of this study was to assess and compare the 
cytotoxic potential of three commonly used antiseptic 
mouth rinses on Chinese hamster lung fibroblast V79 
cells. 

MATERIALS AND METHOD

Chlorhexidine (0.2%), Listerine, Povidone Iodine 
were diluted with DMEM medium under sterile 
conditions to obtain the required concentrations. V79 
cells were used for the experimental procedures. The 
cells were cultured in DMEM media supplemented with 
10%FBS and 1% Gentamycin at 370C in a humidified 5% 
CO2 incubator. For all the assays cells were maintained 
at 80-90% confluency in T-25 cm2 flasks and used as 
per requirement. V79 cells were seeded on to 96 well 
plates at a density of 104 cells per well and allowed to 
incubate overnight at 370C in 5% CO2 incubator. Next 
day the cells were treated with different concentrations 
of Betadine, Hexidine and Listerine for 12, 24 and 48 
hours. Following the treatments, the drug containing 
media was discarded and 100µl of freshly prepared 
MTT stock prepared in DMEM media was added in to 
each well and the plates were incubated at 370C in 5% 
CO2 incubator for 4 hours. Viability was determined by 
the ability of the cells to reduce MTT, a water soluble 
tetrazolium dye to produce violet crystals of Formazan. 
Formazan crystals formed were solubilized by the 
addition of 100µl of DMSO. Optical density which is 
directly proportional to cell viability, was measured at 
540nm using a multi well spectrophotometer. Viability 

curves were plotted using origin 8. 

Percentage cell viability was obtained using the 
formula given below:

Percentage viability= [(OD Test – OD Blank)/ (OD 
Control – OD Blank)] *100

RESULTS

Graphs showing the response of V79 cells treated 
with different concentration of betadine (A), hexidine 
(B) and Listerine (C) for 12, 24 and 48 hours. X-axis 
represents log

10
 concentrations of test compounds and 

the Y-axis represents the % viability respectively. The 
present study was designed to evaluate the cytotoxicity 
of three different compounds namely betadine, hexidine 
and Listerine which are commonly used as oral mouth 
washes. A comparative analysis on the cell viability 
has been represented in Graph1,2&3. V79 cells treated 
with serially diluted test compounds showed a decrease 
in cellular viability in a concentration as well as time 
dependent manner. Hexidine exhibited maximum 
toxic effect when compared to Listerine and betadine; 
betadine possessing the least toxic nature as obvious by 
the IC

50
 values for different time durations.

Test 
compounds

Inhibitory concentration (IC
50

) values (in 
%w/v)

12 hours 24 hours 48 hours

Betadine 49x10
-4

34x10
-4

24x10
-4

Hexidine 9.2x10
-4

4.1x10
-4

1.9x10
-4

Listerine 28x10
-4

26 x10
-4

23x10
-4

Table:1 Showing the IC
50

 values of betadine, 
hexidine and Listerine in terms of %w/v. 

Also, from the IC
50

 values represented in table 1, 
it clearly indicates that hexidine exhibited maximum 
toxicity when compared to Listerine and betadine; 
betadine possessing the least toxic effect when compared 
to the other two compounds when compared for all the 
time durations.

Thus, from the study the above experiment it 
was clearly observed that Betadine was safest when 
compared to Listerine and hexidine.
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Graph 1: Effect of different concentrations of Betadine on the 
viability of the V79 cells

  Graph 2: Effect of different concentrations of Hexidine on 
the viability of the V79 cells

Graph 3: Effect of different concentrations of Listerine on the 
viability of the V79 cells

DISCUSSION

Results from the study showed that Hexidine was 
the most toxic among the three mouthwashes even in 
low doses. Listerine and Betadine were comparatively 

less toxic.

 It was observed in this study when fibroblasts were 
exposed to different concentrations of Chlorhexidine, 
the fibroblast cell death increased as the concentrations 
increased. This result was in accordance with previous 
studies which stated that Chlorhexidine reduced gingival 
fibroblast proliferation in a dose-dependent manner. 

Also Mariotti et al.4 suggested that Chlorhexidine 
will induce a dose-dependent reduction in cellular 
proliferation and that concentrations of Chlorhexidine 
that have little effect on cellular proliferation can 
significantly reduce both collagen and non-collagen 
protein production of human gingival fibroblast in 
vitro. Wilken et al.5 in their study have proved the in 
vitro cytotoxicity of Chlorhexidine on human gingival 
fibroblast. 

It was also found in this study that Povidone–Iodine 
at commercially available concentration is cytotoxic 
to fibroblast cells. This study was in agreement with a 
previous study, which found that Povidone –Iodine at 
concentration of 5.0% to 0.05% was lethal to canine 
embryonic fibroblast in vitro. The findings were in 
accordance with studies conducted by Lineaweaver et 
al6 and Barnhardt et al 7 who proved the cytotoxic effect 
of Povidone-Iodine on human gingival fibroblasts.

In a study conducted by Pucher and Daniel, human 
fibroblasts derived from oral and skin tissues were used 
to test the effects of chlorhexidine on viability, growth, 
collagen gel contractions, and total protein synthesis. 
The results demonstrated that chlorhexidine is highly 
cytotoxic to cells in vitro and various cell functions such 
as proliferation, collagen gel contraction, and protein 
synthesis are affected to different degrees by the drug8.

In an in-vitro study conducted by Heinz-Dieter 
Müller et al. exhibited the cytotoxic effects of the oral 
rinses. They concluded that oral rinses are heterogeneous 
with respect to them in vitro antimicrobial activity 
against bacteria and their effects on oral cell viability9.

There have been extensive clinical studies 
using Chlorhexidine, Listerine and Povidone-Iodine 
showing significant effect on preventing dental plaque 
accumulation and gingival inflammation.  The results 
obtained in this study demonstrate the detrimental 
effect of these three mouth rinses on gingival fibroblast 
proliferation, which could interfere with wound healing.
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CONCLUSION

Chlorhexidine was found to be most toxic when 
compared to Listerine and povidone iodine. Povidone 
iodine being the least toxic amongst the three mouth 
rinses. All the compounds exhibited toxic effect in a 
dose dependent as well as time dependent manner. The 
result of this study showed that all three given mouth 
rinses caused V79 proliferation inhibition. 
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ABSTRACT

Mobile ad hoc Network have no base station wireless network and a decentralized way for a large network1 
The network topology of MANET is in general movable, because the connectivity among the mobile nodes 
may change location with time due to node mobility and change communication range1; therefore, the secure 
connection established between source nodes to the destination node is very difficult. Some challenges of 
MANET are congestion control; overhead control and established connection between intended node and 
recipient node and provides secure data transmission among the nodes. This paper has focused on design an 
efficient and adaptive subnetting hybrid gateway discovery mechanism on the basis of dynamic time to live 
value adjustment2 such that congestion and unnecessary overhead is reduced selecting the subnet head on 
the basis of one parameters will increase the performance of networks and throughput of the network and 
provide secure communication3. 

Keywords: AODV, TTL, PDR, MANET, RREQ, RREP, HYBRID GATEWAY.

INTRODUCTION

Mobile Ad hoc networks is a complex distributed 
system. Mobile  Ad hoc  networks  are  very  useful  
in  current  Wireless  Technology,  it  is  associated  
to business, education,  socially and in some critical 
applications  like Military etc, The network which is 
self-configuring  wireless  links  which  are  connected  
to  each  other. However in such Wireless Network 
will be more exposed to different types of security 
attacks4.  Several existing protocols for handling issues 
of mobile ad hoc network There are three different 
approaches to gateway discovery first approach is 
proactive this approach used for the small and less 
movable network. In proactive routing protocol, each 
node maintains the information about the other nodes 
in the form of a table. The second approach is reactive 
in this approach network is movable but increases the 
number of nodes then increase delay for search the 
gateway for a route discovery. The third approach is 
Hybrid routing protocols in this protocol we combine 
the best features of proactive and reactive algorithms.5 

Proposed protocol has to divide large networks into small 
sub network and each sub network has a subnet head and 
this subnet control all nodes those are in subnet range. 

Each subnet head node broadcast the message nearest 
gateway and communicates to each other nodes and 
selection of subnet head after a periodic interval.6 For 
secure communication this paper proposed algorithm 
Data transmission Evidence and Report, it contains 
four phases first communication phase, in which 
nodes communication is sessions   and   Evidence  
and   token   as a security   for authenticating nodes 
which submits in the form of report to Trusted Party 
(TP), Classifiers phase, involves in classifying fair 
and cheating reports7. In this approach the Subnet 
Members (SM) submits a report to the Subnet Head 
(SH) and temporarily stores Evidence as a security 
token. The reports contain digital signatures. The 
SH will verify the consistency of the SM report and 
updates to Accounting Centre (AC). AC will verify 
the uniformity of reports and clears the cryptographic 
operat ions for attacker nodes, the security tokens are 
requested to classify and expel the attacker nodes which 
submits wrong reports.8, 9

Voting based Subnet

Voting based subnet  mechanism  invalidates  the  
attacker  report  through  votes  from  valid  nodes.  
URSA10   proposed the eviction of malicious node using 
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voting based. Arboit et al.11 proposed scheme, where 
all the participating nodes can vote together. There is 
No Certification Authority required. The participating 
nodes itself will monitor the activity and behavior of 
neighboring nodes. The nodes with variable weight vote 
in URSA method. Trustworthiness of the participating 
node is calculated as its weight.

Non-Voting-Based Mechanism

Clulow et al. 12 proposed self destruction of 
node strategy, in which malicious node behavior can 
be evocated in one accusation.  The attacker node is 
removed from the network by the accused node in 
the network. Park et al.13 proposed a Cluster-based 
certificate scheme is nonvoting based mechanism, in 
which the Subnet Authentication is responsible for 
controlling and managing those node which is enter in 
the sub network.14, in this scheme each participating 
node stores and manages its own credit account. 

Methodology for the proposed protocol 

Implementation for this proposed model divided 
into three sections- (i) In the first section we will describe 
adaptive hybrid subnet protocol, subnet creation, 
minimum dropped packets and maximum network 
throughput. In the second section,  we will describe the 
proposed subnet based adaptive hybrid energy efficient 
algorithm for increasing the efficiency of the battery, in 
the third section we will describe proposed algorithm 
data transmission evidence and report for secure 
communication in a mobile ad hoc network 

Proposed Adaptive Hybrid Subnet Protocol

Subnet Formation

Step1.  In the beginning each node is subnet head. 
Initially the network contains only single node subnet 
and this state is aceived  when the nodes in the network 
boot up for the first time. Node is considered as subnet  
Head

Step2.  Each node broadcast SH subnet Hello Packet.  
Each node will broadcast an initial Subnet hello packet 
(SH). This packet is the basis for determining both the 
nodes in the subnet and links between the subnet 

Step 3. Receiving a SH Packet node generate Subnet 
Hello Reply Packet SHR if both nodes are not the same 
member of   Subnet. Subnet Hello Reply packet (SHR) 

is generated by a node, n, when n receives a SH packet 
from a node in the same subnet as n. The SHR packet 
for each node is propagated back to the subnet head for   
that nodes subnet

Step 4.  If a node in the  same subnet then rebroadcast 
SH Packet and wait a  specified amount of time.

Step 5.  The node will send out a Subnet Merge 
Request Packet  (SMR). The SMR packet is sent to a 
subnet Gateway and is always forwarded up to the subnet 
head in the recieving subnet. The receiving subnet head 
then must make the decision of whether or not to merge 
with the requesting subnet.

Step 6. The Receiving subnet head then must 
make the decision of whether or not to merge with the 
requesting subnet. If the decision to merge is reached, 
then the receiving subnet head will send a Subnet Merge 
Preapproval packet (SMP) back to the original subnet

Step 7 Receiving a SMP Packet the requesting 
subnet head must now decide to merge, and then a 
Subnet merges Approved packet (SMA) is sent. At this 
point, if requesting subnet head will either be the new 
subnet head of the merged subnet or will become the 
new backup subnet head for the merged subnet.

Step 8. If the requesting subnet head will remain the 
subnet head, then a Subnet Head Backup Packet (SBH)  
will be sent out to the subnet.

Step 9. If requesting subnet head will become the 
backup subnet  head and will sent out a subnet Head 
Takeover Packet (SHT) and Merge Subnet A & B and 
SHT instructs all nodes to set the backup subnet head 
to be the current subnet head and to set the subnet head 
as the subnet head node that originated the SHT packet.

The Proposed Adaptive Hybrid Energy Efficient 
Algorithm [AHEEA] for MANET

THE PROBLEM FORMALIZATION

• Let SH= {1,……,H} be the set of subnet-heads,

• SN= {1,…….,N} be the set of ordinary nodes to 
be assigned to the subnets

• Let dik =distance between subnet-head i and 
node k(i=1,……H ; k=1……..,N)

• ri=dij when j is the farthest node controlled by 
subnet-head i
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• Matrix L={lij},dimension=|SH| x |SN| where each 
entry lij represents the lifetime of subnet-head i 
when its radius is set to ri=dij and it covers nij 
={k є SN|dik ≤ dij}

SS = {1…S}, set of subnet-heads and SN= {1…N} 
be the set of ordinary nodes to be assigned to the subnet. 
The lifetime is calculated according to the following 
equation:-

                                

Where Ei is the initial amount of energy available at 
subnet-head i, ri is the coverage radius of subnet -head 
i, ni is the number of nodes under the control of subnet 
-head i, and α and β are constants.15 16 Considering that 
the limiting factor to the network lifetime is represented 
by the subnet -head’s functioning time, the lifetime is 
defined by 

                                 Ls=minis{Li} 

The main objective is to maximize Ls. The Algorithm 
for assignment of the nodes is as follows

Step 0 Begin Assignnodes

Step 1 All nodes i is set of subnetwork

Step 2 calculate the initial Energy of subnet head

Step 3 Every j nodes is the member Subnetwork

Step 4 Compute dij,|nij|,lij

Step 5 Ls(new)= Ls(old)= Ls

Step 6 Difference energy Δ=0

Step 7 while(Ls(new)≤Ls(old)-Δ)

Step 8 Δ=Δ+1

Step 9 All nodes i is set of subnetwork

Step 10 Every j nodes is the member Subnetwork 

Step 11 Recompute Ei=Ei-Δ( αri
2+β|nij|)

Step12 Update lij ¥ iєSS, jєSN

Step 13  Selectsubnet and update Ls

Step 14 Ls(new)=Ls

Step 15 end while

Step 16 endAssignnodes

Proposed Algorithm for Data Transmission 
Evidence and Report 

START

Step1- Initialize node ni in the network   

Step 2- if ( ni  is the source node) then 
encrypted message send

Step 3-   Ex ← [R, X, Timestamp, Massegex, 
Signaturex(R, X, Timestamp, H (Massegex))];

Step 4-    send (Ex)

Step 5- else

Step 6- if ((R, X, Timestamp are correct) 
and Verify (Signaturex (R, X, Timestamp, H 
(Massegex ))) = = TRUE) 

Step 7- if (ni is an intermediate node) then

Step 8- Relay the packet;

Step 9- Store (Signaturex (R, X, Timestamp, 
H (Massegex)) ;

 Step 10- end if

Step 11- if (ni is the destination node) then

Step 12- send (h(x));

Step 13- end if else

Step 14- Drop the packet;

Step 15- Send error packet to the source node;

Step 16- end if end if

Step 17- if (Px is last packet) then

Step 18-Evidence = {R, X, Timestamp, H 
(Massegex ), h(0) ,  h(x) , H (Signaturex (R, X, 
Timestamp, H (Massegex )), SignatureD (R, Ts, 
h(0) ))};

Step 19- Report = {R, Timestamp, F, X};

Step 20- Store Report and Evidence;

Step 21 end if

Step 22 STOP

SIMULATION AND RESULTS
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Aggressive research in this area has continued 
since then, with prominent studies on routing protocols 
such as AODV, DSR, TORA and OLSR.17 we evaluate 
the performance of AODV, OLSR, DSR, TORA and 
AHEEA ad hoc routing protocols in NS2 18.  In addition, 
the mobile nodes were randomly placed in the network 
to provide the possibility of multihop routes from a node 
to the server. The performance of these routing protocols 
is evaluated in terms of power consumption and routing 
overhead.

Figure 1 shows that, on average, Adaptive Hybrid 
Energy Efficient Algorithm (AHEEA),   remaining 

battery power than the other five protocols for most 
network sizes. Most importantly, AHEEA, the based 
network is more energy efficient in comparison to the 
other proposed adaptive subnetting algorithm. The 
AHEEA, protocol based network use less battery power 
especially in small size networks. The battery power 
of nodes using DSDV and OLSR protocols decreases 
steadily starting from fairly high levels. With an 
increasing number of nodes, the battery power of OLSR 
based networks decreases faster than those for the other 
protocols.

Figure 1: The average remaining battery power

Figure 2 shows the performance of the protocols 
based on data throughput. It shows that AHEEA, 
Adaptive Hybrid Subnet, AODV and DSR achieve 
comparable performance for network sizes greater than 
10 nodes. However, Adaptive Hybrid Subnet shows 
superior performance in larger networks. In Adaptive 
Hybrid Energy-Efficient Algorithm, Adaptive Hybrid 
Subnet and AODV protocols, every node does not need 

to keep information regarding the route between two 
nodes. This reduces the amount of signaling required for 
route discovery and maintenance. OLSR and DSDV both 
show poor performances compared to the other three 
protocols. This is because both are proactive protocols 
and require table updates that generate relatively high 
large Networks, especially in mobile networks, and 
reduces data rate performance of the network. 19 20 

Figure 2: Comparison of data throughput for various network sizes (number of nodes)
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Communication and Overhead

In secured communication the authentic nodes 
communicate with correct reports, thus reducing their 
node overhead by using light cryptographic techniques. 
In this approach compute between time versus packet 
delivered then find some malicious activity like packet 
drop, this approach tries to manipulate report, and 
submits report by reducing node overhead.

 CONCLUSIONS

This Paper has presented the simulation results and 
comparison of existing Ad Hoc routing protocols with 
proposed protocols Adaptive Hybrid Sub netting Protocol 
and Adaptive Hybrid Energy-Efficient Algorithm 
(AHEEA). All the results have been presented in terms 
of the number of packets dropped, remaining battery 
power, consumed power, throughput, routing load, and 
dropped packets. Proposed Algorithm AHEEA, the 
based network is more energy efficient in comparison to 
the other existing protocol like AODV, DSDV, DSR, and 
OLSR. Simulation results and a report based submission 
to AC is defined to classify the fair and cheating 
nodes. The report based decreases the node overhead 
by reducing the cryptographic operations. In the case 
of cheaters a  nodes the Evidence is requested and 
processed and o u r  simulation result shows the node 
process low overhead Communication for submitting 
fair reports, the node submitting the correct reports to 
AC, increasing throughput by delivering the packets.
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ABSTRACT

Privacy and Security of patient health records is a matter of concern in India, as we gradually move from 
manual to electronic methods of data management in healthcare. Studies on understanding the awareness 
about privacy and security among healthcare professionals is a method of identifying the preparedness of 
the healthcare team and knowing their attitude. A cross-sectional study done using a questionnaire survey 
among 601 healthcare professionals working in private clinics, handling patient health information, in a 
specific district of Southern India, showed limited awareness about privacy and security of patient health 
information. The limiting barriers found were mainly insufficient funds to put security measures, inadequate 
space, shortage of qualified health information professionals and unenforced laws. Concluding, this study 
definitely calls for directing attention towards creating awareness about Privacy and Security of Patient 
Health Information handling.

Keywords: Privacy, Security, Patient Health Records, Patient Data, Health Information

Corresponding Author :
Ms. Dola Saha 
Assistant Professor, Dept. of Health Information 
Management, School of Allied Health Sciences,
Manipal Academy of Higher Education, Manipal, 
Karnataka, INDIA 576104, Mob- 9900911535
Email: dola.saha@manipal.edu

BACKGROUND

Privacy refers to those practices which keeps a 
patient’s information protected; it is about a patient’s 
right. Security, on the other hand, is the ability to control 
access and protect any patient-related information from 
accidental or intentional disclosures to unauthorized 
persons, often using various technical controls. (1)

Privacy and security of patient information is of 
great concern to the medical fraternity and the patients 
themselves as India rapidly transits from manual to 
electronic health records. Also, increased statutory 
regulations, and need for exchange of information 
between various end users of health information has 

given added importance to this topic. Experts point 
towards the fact that these transitions have often not 
been matched with a legal framework on data collection, 
processing, analysis, dissemination, use and breaches. 

(2) Regular reporting of incidences of breach of health 
information all over the world, definitely points to a gap 
between the availability of measures to safeguard health 
information and supporting attitude in that direction, 
leaving the medical industry vulnerable to instances of 
regular data breach. The US Department of Health and 
Human Services, under which the Office of Civil Rights 
functions, has estimated that in the year 2015 alone 
there were over 100 million records that were breached.

(3) A leading news daily reported in December 2016 
about 35,000 patient records being hacked and sensitive 
information leaked online in the state of Maharashtra 
in India.(4) Similar incidences of breach of privacy were 
reported from other states of India as well during the 
recent years.(5), (6) In the light of such incidences, it is 
often pointed out that unavailability of separate laws 
governing data protection and privacy could be the 
major reasons. Of note here is the fact that India has 
various laws and acts to ensure protection and privacy 
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of information provided by the patient to the doctor, 
including that related to their personal and domestic 
lives, like IT Act of India 2008 and The Indian Medical 
Council (Professional Conduct, Etiquette and Ethics) 
Regulations, 2002, Consumer protection act 1986, 
Indian evidence act, Law of privileged communication, 
Law of Torts, and IPC section 52 (good faith), section 
80 (accident in doing lawful acts) section 89 (for insane 
and children) section 90 (consent under fear) section 92 
(good faith/consent), section 93 (communication in good 
faith), which are intended to protect the privacy and 
security of the patient health information. It has also been 
argued that these legal frameworks are seldom enforced 
and most importantly the lack of awareness about these 
acts and laws among the healthcare professions cannot 
be negated either.

The present study, conducted among the healthcare 
professionals working in clinics and nursing homes of a 
district in southern India, captures the awareness among 
the healthcare providers about Privacy and Security of 
patient health information.

MATERIALS AND METHOD

Study setting—Clinics and Nursing homes of 
a community in southern India, which has 17 nursing 
homes and 247 clinics, governed by the District Health 
Office (DHO).

Study design—A cross sectional study was carried 
out from February to May 2016 

Study population—Doctors, nurses, allied health 
professionals, pharmacists, and laboratory technicians 
handling patient health information.

Sampling method—For the questionnaire survey, 
the samples were selected through convenience 
sampling method, employing healthcare professionals 
who consented for participating in the study and were 
available during the data collection. For in-depth 
interview, simple random sampling, using random 
number table, was used to identify the participants.

Sample size—For survey, 601 participants, 
consisting of 113 doctors, 320 nurses, 43 pharmacists, 
76 laboratory technicians, and 49 Allied Health 
professionals participated and for in-depth interview, 
7 participants, 2 doctors, 3 Nurses, 1 pharmacist, 1 
laboratory technician and 1 physiotherapist consented to 
participate from the list drawn.

Exclusion criteria—Individuals not willing to 
participate and not handling patient health information 

Data collection—Data was collected from clinics 
and nursing homes of a community in southern 
India, using a structured questionnaire. Investigator’s 
observation and in-depth interviews supplemented the 
data findings. The study questionnaire was developed 
in English according to the objective of the study. 
Written consent was obtained from each participant 
before administering the questionnaire. The principal 
investigator was present throughout to explain and 
provide clarifications, if any, during administration. The 
completed questionnaires were then collected, coded and 
included for analysis. Observations were made and field 
notes were made to supplement our findings. For added 
information on data breach and barriers to privacy and 
security of patient health information, 7 participants who 
consented to participate were included and interviews 
conducted with the selected participants. 

Data analysis—The data was analysed based on 
the study objectives using descriptive and inferential 
statistics, employing SPSS version 20. The data was 
presented in terms of frequency and percentage. 

RESULT

Demographic details

Out of the total 601 respondents who participated 
in the study 135 (22.5 percent) were Male and 466 
(77.5 percent) were Females. Mostly the Nurses, who 
constituted 53.4 percent of the sample size, and the 
Allied Health professionals were females. The healthcare 
professionals in this community were mostly in the age-
group of 20 to 35 years, with 32 percent of respondents 
having work experience of 1-5 years while 23.6 percent 
of respondents had work experience of 6 to 10 years. 

Ownership

In our survey, we found that only 3.3 percent of 
the respondents knew that healthcare facilities are the 
actual owners of the medical records/files; while 30.3 
percent thought that doctors are the owners, 64.7 percent 
presumed that the medical records officers/managers are 
the owners and rest told that patients are the owners. 
When asked if they knew “who is the owner of health 
information contained in the medical records,” only 2 
percent (12) of these respondents knew that the patient 
is the owner of their own health information contained 
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inside the medical records maintained by the hospitals/
healthcare facilities. There are laid down policies in 
this regard and an awareness in this regard is of utmost 
importance. 

Privacy and Security – what does it mean to 
them?

More than 99 percent respondents of our study said 
the terms privacy and security means the same for them 
and 97 percent of the respondents felt that it is acceptable 
to discuss the details of a patient’s condition freely in a 
cafeteria. Also, paper based medical records were found 
on the counter with no safety of information ensured. 

The study revealed that most healthcare professionals 
did not bother much about these aspects. They discussed 
the case with other providers in presence of other patient 
and sometimes even carried out physical examination 
in the vicinity of other patients. They discussed their 
case in the cafeteria of their facilities and did not think 
it was unacceptable. The acceptance could be due to the 
notion that the discussion takes place to find solutions 
to a clinical problem. Lack of space and heavy patient 
load were cited as the main reasons for not being able 
to follow all privacy and security norms. To quote a 
Physician in this regard, “tending to the patient is more 
important for me” 

Storage, Disposal and Data breach

Surprisingly, 97 percent of the respondents said that 
patient health information can be viewed by anyone who 
wants the information. According to Medical Council of 
India’s code of ethics, chapter 1, B-1.3.2, “If any request 
is made for medical records either by the patients/
authorized attendant or legal authorities involved, the 
same may be duly acknowledged and documents shall 
be issued within the period of 72 hours,” thus making 
it mandatory to obtain consent of the owners of health 
information and restricting access to such information. 
(7) Though the justification given by most of respondents 
were that the information is only viewed by healthcare 
staff of their own center and this is for the continuity of 
the care; still making patient health information available 
to all increases the susceptibility to violation of patients’ 
right to privacy of “sensitive information”. 

The study found that most clinics and nursing 
homes in this district still relied on paper-based medical 
records, but they have started migrating to a computer-

based system. Computers mostly had brief history of the 
patient and also discharge summary at many centres. 
Most respondents (78 percent) did not find any problem in 
storing patient data in computers, with or without specific 
security features. Many healthcare personnel were also 
found to operate computers without any passwords; 
this practice can lead to breach of privacy of sensitive 
information. The respondents were of the opinion that 
their settings are safe, and 81 percent respondents did 
not feel the need to have any separate internal security 
measures to protect Medical records in their settings. 
They felt that the existing measures are good enough and 
any additional measures would only mean additional 
expense. Computer-based health information is more 
susceptible to hacking than manual records. Rindfleisch 
classified privacy threats into organisational threats and 
systemic threats; further the National Research Council 
detailed the levels of organisational threats as accidental 
disclosure, insider curiosity, data breach by insider and 
data breach by outsider with physical intrusion. Strong 
and updated security measures are the only ways to keep 
patient health information safe. Section 43(a) and section 
72 of the Information Technology Act provide the broad 
framework for the protection of personal information in 
India. (8), (9)

Since the medium of storage or transmission of such 
electronic medical record will be owned by the healthcare 
provider, it is the duty of the provider to notify a patient 
of any data breach that the nursing home or clinic comes 
to know about and no accidental disclosure can be 
neglected. Most of the respondents were aware of this 
fact. It is the duty of healthcare facility to notify a patient 
of any data breach (unauthorized access or leak) that 
comes to their notice. A similar incident had occurred in 
Sentara Healthcare, where they notified 5,454 patients 
regarding their data breach. The data breach affected 
vascular and thoracic patients who received medical 
services at Sentara Healthcare’s Virginia hospitals 
between 2012 and 2015.

Campbell et.al (2007) found that around 28-35 
percent of patients showed neutrality towards their 
health information being used by physicians for storage, 
disposal or other purpose. (10) The perspective of the 
healthcare professionals in our setting showed that 92 
percent of them agreed that health information can be 
given to external agencies for storage or disposal with 
de-identification. This difference in the acceptance of 
disseminating health information to external agencies 
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among two different categories of population in two 
countries can be accounted to their awareness about 
the consequences of unethical use of patient health 
information.

India makes it illegal to disclose gender of the foetus 
even to the parents. According to the The Pre-Conception 
and Pre-Natal Diagnostic Techniques (Prohibition of 
Sex Selection) Act (PCPNDT Act), which prohibits 
the sex selection for preventing the misuse of prenatal 
diagnostic techniques for sex determination leading 
to female foeticide. (11), (12) More than 95 percent of the 
healthcare professionals were aware of this. 

Limiting factors to privacy and security of 
patient health information

Observations and key themes generated from the in-
depth interviews with the healthcare personnel, pointed 
towards some factors which are the major barriers to the 
practice of privacy and security at the nursing homes and 
clinics of this community.

Patient load: Owners of nursing homes and clinics 
expressed that there is ever-increasing patient load 
that visit them as the patients, and it is always about 
providing services first. They said that they hardly find 
time to think about any other aspect of healthcare.

Cost factor: Most healthcare professionals felt that 
incorporating security measures involves investing in 
additional infrastructure, which often leads to additional 
cost. Most of them felt that the patients might not be 
willing to pay extra and increased cost can actually 
result in losing clients.

Lack of knowledge on the issue: The healthcare 
professionals were not very clear about the issue to 
privacy and security. They were more worried about 
perfecting their documenting and reporting activities. 

Lack of ownership: The clinics and nursing homes 
in this area rely on “Visiting healthcare professionals,” 
who are employed elsewhere or are freelancers and come 
to these settings depending on the requirements. These 
personnel are often less informed about the regulations 
that are to be adhered to and many of them even do not 
bother.

IMPLICATION OF STUDY

The study encompasses a multidisciplinary 

group which includes doctors, nurses, pharmacists, 
lab technicians and other health related professionals 
who handle patient health information. Thus the result 
could be generalized for all healthcare professionals 
handling health information. The study also points to 
the fact that awareness programmes to propagate the 
privacy and security related issues among the healthcare 
professionals working in Clinics and Nursing homes are 
the need of the hour.

Ethical Consideration: Ethical clearance was 
obtained from the institutional review board of an Indian 
medical college prior to the administration of the survey.  
Permission to carry out the study was formally obtained 
from the District Medical Officer (DHO) of the region. 
Further permissions were taken from each clinic, and 
nursing home before approaching for the study. Written 
consent from the respondents were also obtained before 
interview, after explaining the implications.  It was 
assured to all, that the information collected for this 
study will be strictly used for academic purpose only, 
without disclosing individual identity.

CONCLUSION

This study throws light on the existing state of 
awareness of the healthcare professionals working in 
private Nursing homes and Clinics about the ownership, 
storage and disclosure of patient health information. 
Factors like work pressure, shortage of professionals, or 
even outlook towards issues like privacy and security are 
the main barriers identified in the study. Based on the 
evidence generated in this study we draw the attention 
of public health policy makers to empower the private 
healthcare providers across the geographical area about 
the basic principles of health information handling, thus 
contributing to improved protection of patients’ right 
to privacy and security of health information. Training 
programs could be the immediate solutions which can 
empower as well as bring the change in attitude of the 
healthcare professionals.  
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ABSTRACT

Introduction: Investigations about the Correlation between type of diet and periodontal parameters are        
very few and with less sample size. The main objective of this study was to establish the  possible co-relation 
between type of diet and Wear patterns (erosion, abrasion, attrition) periodontal status (gingival index, 
periodontal pocket depth), plaque index and oral health parameters along with the help of questionnaire 
survey. 

Materials and Method: Sample sizes of 260 healthy male and female subjects within the age group of 18-
50 years were equally distributed into vegetarians and non-vegetarian groups. Clinical checkup will include 
examination of all the parameters. A questionnaire has been prepared for the participants for assessing the 
oral habits, dietary habits and the knowledge of oral health care. Statistical analysis of the data was conducted 
using pearson chi-square tests

Results: Periodontal findings comparing both the groups were not statistically significant. In the questionnaire 
survey, it was found that halitosis was greater in non-vegetarians when compared to vegetarians which were 
statistically significant. The remaining findings were not statistically significant.

Conclusion: Type of diet does not really affect the periodontal status of an individual. Both vegetarians 
and non-vegetarians show almost same level of gingival index, plaque index and periodontal pocket depths 
with dental education slightly lower in non-vegetarians than vegetarians with equal amount of regular dental 
visits. However, with proper oral hygiene procedures such as vertical brushing, brushing twice daily, using 
interdental aids and regular dental visits alone one can maintain good periodontal health regardless of diet 
being followed.

Keywords: Vegetarian, Non-vegetarian, Periodontal parameters, full mouth examination, questionnaire, 
wasting diseases
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INTRODUCTION 

Relation between diet and oral health is the most 
basic and often controversial subject and also there are 
increasing number of individuals complaining about 
oral health. Eating habits in developed and developing 
countries have changed in recent years. Various food 
stuffs have been introduced into diet that previously did 

not form a part of nutritional choices. This has resulted 
in an enrichment of daily diet, with the opportunity 
to vary foodstuffs more often and moreover this has 
led to the assumption, at least apparently, of wider 
spectrum of nutrients required for the wellbeing of the 
body.1 Considering the relevance of effects of diet and 
food habits on oral health care, recent research reports 
have showed an actual co-relation between diet with 
that of parameters such as erosion ,attrition ,abrasion, 
gingivitis, periodontal status, amount of plaque etc. To 
understand this relation and promote better oral health , 
better knowledge of diet is very important.  

However, there is a lack of established facts and 
knowledge with regard to the concerned co-relation of 
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diet and oral health parameters2. The purpose of this 
clinical study was mainly to understand and establish 
a better pathway to improve oral hygiene among the 
people in society with different food habits.

 MATERIALS AND METHOD

      Sample size of 260 healthy male and female 
subjects within the age group of 18-50 years, equally 
distributed in both the groups (vegetarians and non-
vegetarians) respectively have participated in this 
study. Taking into consideration the possible risk 
factors affecting the parameters taken for the study, the 
exclusion criteria were: subjects with medical disorders, 
undergoing antibiotic or other anti-microbial therapy.  

The inclusion criteria were subjects who were 
smokers and alcoholics. The subjects received verbal 
and written information about the study. 

This study was a randomized controlled clinical 
study which included 260 participants, divided into 
two groups. Clinical checkup included examination of  
the  following parameters: wearing of teeth,  plaque 
index, periodontal status apart from which also the other 
parameters like color of gingiva, depth of periodontal 
pockets if present, gingival inflammation, bleeding on 
probing, number of decayed, missing teeth ; that is a full 
mouth assesment2.A questionnaire was  prepared for the 
participants for assessing  the habits and the knowledge 
of oral health care among them. This was also done to 
sub categorize participants under the major study groups 
to narrow down the results obtained to a more accurate 
conclusion. 

 Baseline data on the medical history and previous 
hospital visits of the participants was recorded to 
minimize the factors affecting the results of the study 
and maintain the exclusion criteria. The participants 
were asked to answer the questionnaire.  

 Following this, clinical check-up was done on 
subjects for all the parameters included in the study 
using mouth mirror, an explorer and a periodontal 
probe2. The subjects were examined mainly for plaque 
to calculate plaque index, periodontal status, wearing of 

teeth which included abrasion, attrition and erosion and 
also for other parameters such as gingival inflammation, 
bleeding on probing and depth of gingival pocket. 

Based on the clinical check-up the participants were 
asked to undergo dental treatment if needed or advised 
to take necessary oral prophylactic measures. 

Clinical assessment of plaque index and gingival 
index was performed on four sites (buccal, lingual, 
mesial, distal) of the six key teeth (FDI tooth number 
16,12,24,36,32,44) according to Loe H & Silness J. 3-6. 
Each of the sites was given a score from 0-3 depending 
on the severity of the gingival condition.  

Periodontal pocket depth and clinical attachment 
loss was recorded using William’s graduated periodontal 
probe      

Statistical analysis- 

The calculation of the sample size was carried out 
using nQuery Advisor 6.0 (Statistical Solutions, Saugas, 
MA, USA). The analysis showed that a sample size of 
160 in each group had a power of 80%. The recorded data 
were documented and analysed by the data procession 
program SPSS 17.0 for Windows (SPSS, Chicago, IL, 
USA).  

RESULTS 

In this study, 130 healthy male and female subjects 
aged 18-50 years for both the groups were included as 
participants. The prevalence of smoking and alcohol 
consumption was statistically similar in both the groups, 
with the non-vegetarian group being slightly greater. 

Mean and range values of periodontal parameters 
are presented in table-1. There was greater probing 
depth in the vegetarian group compared to the non-
vegetarian group, which was statistically not significant. 
While comparing the plaque index, it was higher in the 
vegetarian group and was statistically non-significant. 
But, even though statistically non-significant, the 
gingival index was seen to be a little greater in the 
non-vegetarian group when compared to the vegetarian 
group. 
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Table-1: Results of T-test for plaque index, gingival index and probing pocket depth among vegetarians 
and non-vegetarians 

  1. DIET N Mean 
Std. 
Deviation 

t df 
P 
VALUE 

PI 

VEGETARIAN 129 1.22062 0.473661 

1.299 258 0.195 
NON VEGETARIAN 131 1.14313 0.487665 

GI 

VEGETARIAN 129 1.02744 0.560884 
-
0.173 

258 0.863 
NON VEGETARIAN 131 1.03977 0.588518 

PPD 

VEGETARIAN 129 2.7669 0.677827 

0.506 238.97 0.614 
NON VEGETARIAN 131 2.71626 0.920669 

The wear pattern was not same among both the 
groups. Vegetarians had greater amount of attrition 
as compared to non-vegetarian group out of which 
occurrence of generalized attrition was found more in 
non-vegetarians. The cervical abrasion was more in non-
vegetarian group as compared to vegetarians. This was 
also associated with the increased horizontal technique 
of brushing seen in non-vegetarian group. 

Analysis of questionnaire showed that vegetarians 
and non-vegetarians had similar frequency of oral 
hygiene maintaining practices. It revealed that both the 
groups had similar number of dental visits. The brushing 
technique among the non-vegetarian group was more 
of horizontal technique when compared to the vertical 
technique used by vegetarian which was statistically 
significant. Also another statistically significant finding 
in the questionnaire was that halitosis was a more 
common complaint among the non-vegetarian group 
when compared to the vegetarian group. Level of dental 
education was about the same in both the groups apart 
from the type of brushing. 

DISCUSSION 

The effects of a vegetarian diet on systemic diseases 
like cancer, type 2 diabetes and coronary heart diseases 
have been studied by various authors and revealed 
predominantly less systemic diseases in vegetarians.8,9. 
Studies investigating correlations between vegetarianism 
and oral health are rare. Most authors assessed dental 

parameters or performed a saliva test.10-14   In this study, 
emphasis on effect of diet on periodontal parameters is 
given. A very few studies have shown effect of diet on 
periodontal parameters as most of them compare oral 
health care among vegetarians and nonvegetarians.15-18 
Also, the studies done earlier have a comparatively 
smaller sample size (20-60), whereas this study has a 
significant sample size (n=130). 

In addition, this study along with investigation of 
plaque score, gingival status, wear pattern have also 
gathered data regarding brushing technique, oral habits 
(smoking, alcoholism), oral hygiene practices, level of 
dental education and oral health problems via a multiple 
choice based questionnaire. 

Our data indicates plaque index is slightly higher 
in vegetarian compared to non-vegetarian but it is 
not statistically significant. In our study the gingival 
index among non-vegetarians is slightly greater than 
vegetarians, yet statistically not significant. Since both 
the interrelated indices are inconsistent in both the 
groups and are almost similar, we believe that type of 
diet does not affect the periodontium in further causing 
gingivitis or periodontitis. In contrast a recent study 
by I Staufenbiel et al 2 in 2013 showed that gingival 
inflammation was significantly lesser in vegetarians. 
In addition, a study by Linkosalo et al.16 revealed less 
bleeding on probing in vegetarians. 
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There are several pathways, which may lead to 
less inflammatory signs. Generally, vegetarians show 
more physical activity and a lower BMI. Hence, the 
prevalence of obesity, which may cause an increased 
local inflammatory response is lower. 19 Additionally, 
vegetarians consume a higher amount of antioxidants, 
which improves immune response, 20 and may lead to 
less inflammation.  

Second, according to our study the average 
periodontal pocket depth in vegetarians was slightly 
higher than non-vegetarians. This is explained by the 
gingival score for vegetarians which was found slightly 
higher suggesting the presence of plaque causing slight 
loss of attachment, increasing the pocket depth. This may 
suggest chance of developing periodontal destruction 
irrespective of  the type of diet and both vegetarians and 
non-vegetarians are equally susceptible to periodontal 
destruction. This is in contrast to the importance of an 
adequate nutrition for a healthy periodontium which 
was documented by Jenzschet al.21They demonstrated 
that solely a dietary change from non-vegetarian to 
vegetarian, according to the recommendations of Korber 
et al.22leads to better periodontal conditions.  Jenzsch et 
al.21 showed that 1 year after a dietary change without 
affecting dental hygiene and without dental therapy, 
patients had lower PPDs, less inflammatory signs and 
lower concentrations of interleukin-1β and interleukin-6 
in the gingival crevicular fluid. 

Third, the wear pattern observed among both the 
groups revealed that generalized attrition was more 
prevalent in non-vegetarians compared to vegetarians, 
but attrition of selected teeth was more common in 
vegetarian group. However, prevalence of cervical 
abrasion was notably greater in non-vegetarians than 
vegetarians. The potential etiological factors for such 
non-carious cavities are not very clear but it can be 
attributed to improper horizontal brushing technique. 
Interestingly, increased use of horizontal brushing 
technique in non-vegetarians was seen which was 
statistically significant. 

This is in contrast to the recent study report given 
by Herman et al in 20111, 15, stating that vegetarians are 
more susceptible to non-carious cavity. He reported 
horizontal brushing technique is more in vegetarians 
than in non-vegetarians to his conclusion. In contrast, 
other authors could not find a different prevalence 
of erosion between vegetarians and non-vegetarians. 

Herman et al. 23 evaluated the prevalence of erosion and 
the consumption of acidic products in vegetarians and  
non-vegetarians. Regarding the prevalence of erosion, 
they could not show significant differences between 
the groups, although a significantly more frequent 
consumption of acidic products was observed among 
vegetarians. 

Questionnaire analysis revealed equal level of 
dental education among both the groups and also similar 
frequency of regular dental visits. In contrary to this, 
various authors have showed higher level of dental 
education in vegetarians 24, 25 and also several studies 
have reported a lower use of prescription medications 
and health services by vegetarians.25. Statistically 
significant finding obtained from questionnaire reveals 
greater horizontal brushing in non-vegetarian group, this 
can be co-related to the increased amount of cervical 
abrasion seen in non-vegetarian group than in vegetarian 
group. This gives us quite a clear picture of how dental 
education is related to brushing technique which if 
faulty may cause cervical abrasion as seen in the non-
vegetarian group.  

Another statistically significant result from the 
questionnaire tells us halitosis was more common in 
non-vegetarians, which could probably arise because of 
the basic biochemical degradation of major component 
which constitutes an individual’s diet. Meat being rich 
in protein undergoes putrefaction unlike carbohydrate 
that undergoes decomposition. Vegetarians usually 
tend to have high carbohydrate and low protein diet.          
When the results of smoking and alcoholism were 
matched in between vegetarians and non-vegetarians, 
both the group had similar distribution of smokers and 
alcoholics. This is in contrary to a study which states 
that Vegetarians consume less tobacco and alcohol, are 
physically more active and have a lower BMI compared 
with nonvegetarians.21, 22

CONCLUSION 

Type of diet does not really affect the periodontal 
status of an individual. Both vegetarians and non-
vegetarians show almost same level of gingival index, 
plaque index and periodontal pocket depths with 
dental education slightly lower in non-vegetarians than 
vegetarians with equal amount of regular dental visits. 
However, with proper oral hygiene procedures such as 
vertical brushing, brushing twice daily, using interdental 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         215    

aids and regular dental visits alone one can maintain good 
periodontal health regardless of diet being followed. 

Conflict-of-Interest Statement : NIL

Funding: Self

REFERENCES 

1. Al-Dlaigan YH, Shaw L, Smith AJ. Vegetarian 
children and dental erosion.International Journal of 
paediatric dentistry 2001;11:184-92  

2. I Staufenbiel, Knut Weinspach, G Forster, W 
Geurtsen, H Gunay. Periodontal condition in 
vegetarians: a clinical study ; European journal of 
clinical nutrition  2013 

3. Rahmatulla M, Guile EE. Relationship between 
dental caries and vegetarian and nonvegetarian 
diets. Community Dent Oral Epidemol 1990; 18 : 
227-8 

4. Chaves ES, Wood RC, Jones AA, NEWbold DA, 
Manwell MA, Kornman KS.J Clin Periodontology 
1993; 20:139-43 

5. Ainamo J, Bay I. Problems and proposals for 
recording gingivitis and plaque. International Dental 
Journal 1975;25:229-35 

6. Silness J, Loe H. Periodontal disease in pregnancy. 
II. Correlation between oral hygiene and periodontal 
condition. Acta Odontol Scand 1964;22:121-35   

7. L.Laffranchi, F.Zotti, S.Bonetti, D.Dalessandri, 
P.Fontana. Oral implication of vegan diet: 
Obeservational study ; Minerva stomatol 2010;59 

8. Key TJ, Appleby PN, Spencer EA, Travis RC, Allen 
NE, Thorogood M et al. Cancer incidence in British 
vegetarians. Br J Cancer 2009; 101: 192–197. 

9. McEvoy CT, Temple N, Woodside JV. Vegetarian 
diets, low-meat diets and health: 

10. a review. Public Health Nutr 2012; 15: 2287–2294. 

11. Linkosalo E, Markkanen H. Dental erosions in 
relation to lactovegetarian diet. Scand J Dent Res 
1985; 93: 436–441. 

12. Rahmatulla M, Guile EE. Relationship between 
dental caries and vegetarian       and non-vegetarian 
diets. Community Dent Oral Epidemiol 1990; 18: 
277–278. 12. Johansson G, Birkhed D. Effect of a 
long-term change from a mixed to a       lactovegetarian 
diet on human saliva. Arch Oral Biol 1994; 39: 

283–288. 13. Johansson G, Ravald N. Comparison 
of some salivary variables between       vegetarians 
and omnivores. Eur J Oral Sci 1995; 103: 95–98. 

13. Laffranchi L, Zotti F, Bonetti S, Dalessandri D, 
Fontana P. Oral implications of the       vegan diet: 
observational study. Minerva Stomatol 2010; 59: 
583–591. 

14. Linkosalo E. Dietary habits and dental health in 
Finnish Seventh-Day Adventists. 

15. Proc Finn Dent Soc 1988; 84: 109–115. 

16.  Linkosalo E, Ohtonen S, Markkanen H, Karinpa¨a¨ 
A, Kumpusalo E. Caries, periodontal        status and 
some salivary factors in lactovegetarians. Scand J 
Dent Res 1985;        93: 304–308. 

17. Sedgley CM, Chu CS, Lo EC, Samaranayake LP. 
The oral prevalence of aerobic and       facultatively 
anaerobic gram-negative rods and yeasts in semi-
recluse human       vegetarians. Arch Oral Biol 1996; 
41: 307–309. 

18. Sherfudhin H, Abdullah A, Shaik H, Johansson A. 
Some aspects of dental health       in young adult 
Indian vegetarians. A pilot study. Acta Odontol 
Scand 1996; 54: 44–48. 

19. Tonstad S, Butler T, Yan R, Fraser GE. Type of 
vegetarian diet, body weight, and prevalence of type 
2 diabetes. Diabetes Care 2009; 32: 791–796. 

20. Kuzmanova D, Jansen ID, Schoenmaker T, Nazmi 
K, Teeuw WJ, Bizzarro S et al. Vitamin C in plasma 
and leucocytes in relation to periodontitis. J Clin 
Periodontol 2012; 39: 905–912.

21. Jenzsch A, Eick S, Rassoul F, Purschwitz R, Jentsch 
H. Nutritional intervention in      patients with 
periodontal disease: clinical, immunological and 
microbiological     variables during 12 months. Br J 
Nutr 2009; 101: 879–885. 

22. Ko¨ rber KMTLC. Vollwerterna¨hrung. Konzeption 
einer zeitgema¨_en und nachhaltigen Erna¨hrung. 
Haug: Stuttgart, Germany, 2004. 

23. Herman K, Czajczyn´ ska-Waszkiewicz A, 
Kowalczyk-Zaj ˛ac M, Dobrzyn´ ski M. Assessment 
of the influence of vegetarian diet on the occurrence 
of erosive and abrasive cavities in hard tooth tissues. 
Postepy Hig Med Dosw 2011; 65: 764–769. 

24. Davey GK, Spencer EA, Appleby PN, Allen 
NE, Knox KH, Key TJ. EPIC-Oxford: lifestyle 
characteristics and nutrient intakes in a cohort of 33 



 216        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

883 meat-eaters and 31 546 non meat-eaters in the 
UK. Public Health Nutr 2003; 6:259–269. 

25. Baines S, Powers J, Brown WJ. How does the health 

and well-being of young Australian vegetarian 
and semi-vegetarian women compare with non-
vegetarian? Public Health Nutr 2007; 10: 436–442. 



Nutritional Assessment in Obese Children with and Without 
Non-Alcoholic Fatty Liver Disease (NAFLD) in an  

Urban Area of Punjab, India

Pooja Goyal1, BR Thapa2, Neeta Raj Sharma3, Jagadeesh Menon4, Anmol Bhatia4     

1PhD Scholar in School of Agriculture, Lovely Professional University, Phagwara, Punjab (India)

2Former Professor & Head Department of Gastroenterology & Division of Pediatric Gastroenterology 
Post Graduate Institute of Medical Education and Research Chandigarh (India), Presently, Professor of 

Gastroenterology MM Medical Institute of Medical Sciences & Research (MMMISR) Mullana Ambala (Haryana), 
3Professor & Head, School of Bioengineering & Biosciences, Lovely Professional University, Phagwara, Punjab   

(India), 4Senior Resident & Assistant Professor in Division of Pediatric Gastroenterology,  
5Post Graduate Institute of Medical Education and Research Chandigarh (India) 

ABSTRACT

Background: Non-alcoholic fatty liver disease (NAFLD) has been reported recently as the most frequent 
liver disease among obese children and adolescents in industrialized countries. Objective: Nutritional 
status of obese children with and without NAFLD. Methodology: We studied 160 obese children of 
5-18years age. Their anthropometric, biochemical measurements and ultrasonography were carried out to 
identify NAFLD in them. Z-score of body mass index (Z- BMI), mid arm circumference (MAC), waist 
circumference (WC) and triceps skinfold thickness (TSF) were done. Serum alanine aminotranferase (ALT), 
aspartate aminotranferase (AST), gamma-glutamyl-transferase (GGT) low-density lipoprotein cholesterol 
(LDL-c), high-density lipoprotein cholesterol (HDL-c), triglyceride (TG), cholesterol, FBG(fasting blood 
glucose), high sensitivity C-reactive protein (HSCRP) and uric acid were measured. Their eating habits 
and dietary intake were recorded. Results: These patients were divided in to two groups: group1: without 
NAFLD (n= 54) and group 2: with NAFLD (n=106).NAFLD was detected in 66.2% of obese children. 
Median Z-BMI, MAC, TSF, WC and ALT, AST, GGT, TG, FBG, HSCRP, uric acid were significantly higher 
in NAFLD group as compared to without NAFLD(p<0.05). HDL-c was significantly lower in NAFLD 
group (p<0.001). Daily consumption of soft drinks (60.4 %) and fried chips (58.5%) were more in NAFLD 
group than without NAFLD group. Conclusion: Z-BMI, MAC, TSF, WC and ALT, AST, GGT, TG, FBG, 
HSCRP and uric acid were significantly higher in NAFLD and HDL-c was lower but most significant 
associated risk factors with NAFLD were TG and Z-BMI. Calorie intake was more in obese children but 
excess in NAFLD group. Early lifestyle interventional approach for the treatment of NAFLD can prevent 
nonalcoholic steatohepatitis (NASH) and cirrhosis.
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INTRODUCTION

Obesity is one of the major public health threat 
that is increasing worldwide. Currently, World Health 

Organization (WHO) global estimated that more than 
340 million children and adolescents aged 5-19 years 
are overweight or obese. Overweight or obesity is 
most prevalent in north Indian children according to 
epidemiology survey conducted in different states of 
India and found that 19% combined prevalence of 
overweight or obesity.(1) Recent researches proved that 
the development of non-alcoholic fatty liver disease 
(NAFLD) in children is vigorously associated with 
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obesity and its prevalence is up to 70-80%.(2,3) NAFLD 
is the one of the common upcoming causes of chronic 
liver disease in pediatric population with an incidence of 
3-10%. (4) It is macro vesicular fat accumulation in more 
than 5-10% of hepatocytes and it encompasses spectrum 
of liver disease ranging from steatosis, steatohepatitis, 
fibrosis to cirrhosis.(5) Sartorio et al. concluded that 
Z score of body mass index (BMI), serum alanine 
aminotranferase (ALT), uric acid, glucose during oral 
glucose tolerance test (OGTT) and insulin during 
OGTT were independent predictors of NAFLD in 
obese children but most predicted by ALT and Z-BMI.(6) 

However, significantly high levels of triglyceride (TG), 
glucose, insulin, serum ALT, increased BMI and waist 
circumference (WC) are all possible clinical features 
of NAFLD in pediatric obesity.(7) Moreover, the diet 
of children with NAFLD is rich in high fructose corn 
syrup (HFCS), meat, saturated fat and cholesterol and 
low in consumption of dietary fiber, fish, omega-3 fats 
and vitamin E.(8) Excessive dietary fructose consumption 
in form of soft drinks is associated with NAFLD and it 
affects carbohydrate and lipid metabolism cause hepatic 
steatosis by increasing lipid peroxidation.(9) HFCS 
(mixture of glucose: 42% and fructose sugars: 53-55%) 
has been directly linked with growth of fat cells, produce 
oxidative stress and nitric oxide synthase inhibition.(10,11) 
More recently, another study showed excess intake of 
refined carbohydrates and sedentary lifestyle are the 
major significant risk factors for NAFLD occurrence 
in obese children.(12) Central adiposity and higher BMI 
is widespread in Punjab, because of excessive adoption 
of western diets among children and poor dietary 
patterns may be related with pathogenesis of NAFLD. 
Therefore lifestyle-based intervention has emerged as 
cornerstone modality for the prevention of NAFLD in 
obese children. Before planning the dietary intervention, 
nutritional screening is essential in these children so that 
treatment could be given according to their risk factors. 
In present study, we assessed the nutritional status of 
obese children with and without NAFLD and have also 
highlighted the risk factors and dietary intake in them.

Material and Methods:

A cross-sectional study was conducted from 
December 2016 to October 2017, 160 obese children of 
age group 5-18 years were enrolled on the basis of BMI 
(≥95th percentile) for study from schools of Jagraon city, 
Punjab, India. Fasting blood tests for predicting NAFLD 
were performed at Babe Ke Medical Hospital, Moga, 

Punjab. 

Inclusion criteria: 160 children of age group 
ranging from 5 - 18 years with a BMI of ≥95th percentile 
for age and gender using WHO standard reference and 
without alcohol intake.

Exclusion criteria: Secondary obesity, patients on 
medications, Hepatitis B (HBV) and Hepatitis C (HCV), 
Hepatitis A & E infection, wilson disease, autoimmune 
hepatitis (AIH).

Ultrasonography (USG) (convex transducer 
2-5MHz probe) was performed by radiologist by using 
following criteria:

 1: Mild steatosis: Slightly increased echogenicity 
of liver parenchyma, normal visualization of diaphragm 
and intrahepatic blood vessels.

 2: Moderate steatosis: Markedly increased 
echogenicity of liver parenchyma, slightly impaired 
visualization of diaphragm and intrahepatic vessels.

 3: Severe steatosis: Severely increased echogenicity 
of liver parenchyma, with poor or no visualization of 
diaphragm and intrahepatic vessels and posterior part of 
the right liver lobe.

Normal liver was defined by the absence of fatty 
liver. On the basis of this, children were divided in two 
categories: Obesity with NAFLD (n=106) and obesity 
without NAFLD (n=54). 

Nutritional Assessment:  Anthropometric 
measurements: weight was measured by Dr. Diaz 
digital weighing scale to the nearest 0.1kg. Height 
was measured by measuring tape to the nearest 0.1cm. 
BMI was calculated by weight (kg)/height (m2). 
Z-BMI was calculated from WHO reference data.(13) 

TSF(triceps skinfold thickness) was measured to the 
nearest 0.2 mm by Harpenden skinfold caliper (Holtain 
Ltd.). MAC (mid arm circumference) and WC (at the 
midpoint between the lowest rib and iliac crest) both 
were measured by measuring tape to the nearest 0.1cm. 
Laboratory measurements: Fasting serum alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), gamma-glutamyl-transferase (GGT) low-density 
lipoprotein (LDL)-cholesterol, high-density lipoprotein 
(HDL)-cholesterol, triglyceride (TG), cholesterol, 
high sensitivity C-reactive protein (HSCRP),uric acid 
and fasting blood glucose (FBG)were measured using 
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standard laboratory methods. Three days dietary recall 
was taken by registered dietician to evaluate their dietary 
intake. Average three days intake of calorie, protein, fat 
and carbohydrate were calculated  by using Diet-Cal, 
software a tool for dietary assessment and planning 
(version-1).Their baseline calorie was compared with 
revised RDA calorie (recommended dietary allowances 
for Indians) released in 2010.(14) Lifestyle pattern: 
food habits and physical activity of participant’s were 
examined with a self reported questionnaire which 
indicated the daily consumption of junk food especially 
soft drinks( coke, sprite, mountain dew, fanta, pepsi), 
french fries or fried chips and others(pizza, burger, 
noodles) over a week. The study protocol was approved 
by Institutional Ethics Committee (IEC), Post Graduate 
Institute of Medical Education and Research Chandigarh 
and informed consents were taken from their parents 
before assessment.

Statistical analysis; Statistical analysis was 
performed by SPSS version-16, Most of the variables 
were skewed and Mann-Whitney U test was applied 
for abnormal distribution of variables. All data were 
expressed in medians with interquartile ranges IQR 
in [square brackets] and minimum- maximum values 
were given in (round brackets) for biochemical 
parameters. Chi-square test was used for categorical 
data. Multinomial logistic regression analysis to assess 
variables associated with predictor of NAFLD i.e. 
soft drinks consumption, BMI Z- score, serum ALT, 
TG, uric acid (unadjusted) in obese children. Results 
were presented in odds ratio (OR), p value<0.05 was 
considered statistically significant.

RESULTS

Out of the 160 obese children, 106(66.2%) children 
were diagnosed with NAFLD. Among NAFLD children, 
41(38.6%) had mild, 54(51%) had moderate and 
11(10.4%) had severe form of NAFLD. There were no 
age difference in both the groups (p= 0.778). Z-BMI, 
MAC, TSF, WC were found higher in NAFLD children 
than without NAFLD (p<0.001) (Table1). Serum AST, 
ALT, GGT, FBG, TG (p<0.001) and HSCRP (p= 0.001), 
uric acid (p= 0.027) were found higher and HDL-c was 
lower in NAFLD group (p<0.001) as compared to those 
without it (Table 2). In multinomial logistic regression 
analysis, the most significant factors affecting NAFLD 
were TG (p<0.001) and Z-BMI 2, 3SD (standard 
deviation) (p =0.005, 0.004) (Table 3).

Daily consumption of soft drinks (60.4%), fried chips 
or french fries (58.5%) and others (30.2%) were higher 
in NAFLD group as compared to those without NAFLD 
i.e (37%), (38.9%) and (25.9%) over a week. NAFLD 
children were taking +310 kilocalories (kcal) and Non 
NAFLD group were taking +110 kcal more than RDA. 
The difference in energy intake was 200 kcal between 
the two groups. The energy intake in NAFLD and Non 
NAFLD group from fat and CHO was comparable i.e 
32% vs. 31% from fat and 58.4% vs. 56.3% from CHO 
(Table 4). 85.5% children with NAFLD were physically 
inactive. These children were more inclined to playing 
video games, watching television or surfing on internet. 
The rest 14.5% does physical exercises (aerobics, 
jogging and sports) at least three times a week for 30 
minutes. 58.2% of obese children without NAFLD were 
not doing physical activity and 41.8% children were 
physically active. 

Table1.  Baseline anthropometric parameters of obese children without and with NAFLD 

Measurements Without NAFLD(n= 54) NAFLD (n= 106) p value

Age (yrs) 
12.2
[11-13.7]

12.5
[10-14]

0.778

Gender (Boys/Girls: n) 22/ 32 63/ 43
0.429

Weight (kg)
55
[52-60]

59.4
[53.6-66] 0.016
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Height (cm)
154
[145-158]

153
[137-158] 0.424

BMI (kg/m2)
23.6
[22.8-25.9]

26
[24.5-29.7]

<0.001

BMI z score
2.05
[2.00-2.10]

2.36
[2.01-2.70]

<0.001

MAC (cm)
30
[28-31.2]

33
[32-35] <0.001

TSF(mm)
17
[15-19.2]

20
[18-22] <0.001

WC (cm)
 

83.5
[82-85]

86
[84-88] <0.001

Table 2. Biochemical parameters of obese children with and without NAFLD

Measurements Without NAFLD(54)             NAFLD(106) p value

AST (IU/L) 
31.5
[23.7-39]
(19-42)

45
[43.7-51]
(33-59)

<0.001

ALT (IU/L) 
                         25
[23-27.8]
(18-37)

46.5
[42.7-56.2]
(32-70)

<0.001

GGT (IU/L)
  20
[18-22]
(15-29)

24
[23-29]
(20-34)

<0.001

LDL-c ( mg/dl)
97.7
[89.0-106.9]
(83-116)

99
[91-112]
(80-122)

0.081

HDL-c (mg/dl)
44
[42.0-46.2]
(38-55)

42
[39-44]
(32-49)

<0.001

Triglyceride (mg/dl)
140
[135-148]
(107-151)

150
[148-154]
(120-165)

<0.001

Cholesterol (mg/dl)
169.2
[164.1-176.3]
(156.4-182.5)

171.7
[167-178]
(145-187)

0.065

HSCRP (mg/L)
0.88
[0.78-1.00]
(0.50-2.05)

2.10
[1.54-2.50]
(0.87-3.20)

0.001

Cont... Table1.  Baseline anthropometric parameters of obese children without and with NAFLD 
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Uric acid (mg/dl)
4.60
[4.0-5.0]
(3.40-6.00)

5.0
[4.3-5.9]
(3.7-7.0)

0.027

Blood sugar fasting (mg/dl)

84.7
[79.7-90]
(77-95)

94.5
[88-98.9]
(78-106)

<0.001

Table 3. Variables associated with prediction of NAFLD in obese children

          Variables               OR*               95% CI              p value

Uric Acid    (mg/dl) 2.98 1.05- 8.45   0.04
Triglyceride (mg/dl) 30.68 6.31- 149.1  < 0.001
ALT              (IU/L) 7.84 1.41- 43.4   0.018

BMI               2 SD
                       3 SD

7.20
11.91

1.84- 28.1
2.23- 63.4

  0.005
  0.004

Soft  Drink 
(daily consumption) 4.11 1.40- 12.0   0.010

  OR*: Odds ratio, CI: confidence Interval, P<0.05

Table 4. Three day average dietary intake of obese children without NAFLD and with NAFLD

Nutrient Intake Without NAFLD (n=54) NAFLD (n= 106) p value

RDA(2010)
Energy (kcal)

2190
2190

Energy (kcal)
2300
[2107-2500]

2500
[2417-2615]

<0.001

Protein (g)
64.5
[55-68]

63.5
[55-68]

0.968

Fat (g)
79
[77-87.2]

89
[86-93] <0.001

Carbohydrates (g)
325
[289-357]

365
[328-400]

<0.001

Cont... Table 2. Biochemical parameters of obese children with and without NAFLD

DISCUSSION

In the present study, USG detected NAFLD in 66.2% 
of obese children. Previous studies reported that NAFLD 
was present in 44% to 75% of obese children and had 
high intake of junk food with physical inactiveness.(6, 

15) Our study results indicate that high consumption of 
soft drinks and fried food are responsible for obesity and 

NAFLD. Their calorie intake increased due to visible 
or invisible sugars and fats present in junk food items 
that promotes lipid per oxidation, insulin resistance (IR), 
increase in advance glycation end products and hepatic 
inflammation.(16) Siddiqi et al. reported that students 
with NAFLD who were taking >2 soft drinks per day 
had significantly higher BMI, WC and also had elevated 
TG, FBG, ALT and lower HDL-c.(15) In present study, 
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daily soft drink consumption of NAFLD children was 
60.4% and also had significantly higher Z-BMI, MAC, 
TSF, WC and elevated serum AST, ALT, GGT, TG, 
FBG, with lower HDL-c (Table1,2). Moreover uric acid 
was also significantly higher in NAFLD. Interestingly, 
in another study uric acid was the independent predictor 
of NAFLD in obese children and adults because of high 
fructose intake caused ATP depletion.(17) Excess visceral 
fat and free fatty acid accumulation in liver increases 
the production of HSCRP in NAFLD patients. NAFLD 
group had significantly higher HSCRP as compared to 
those without NAFLD (2.10 vs. 0.88, mg/L p= 0.001). In 
accordance with our findings, Kitsios et al. saw that obese 
and overweight children with NAFLD had significantly 
higher levels of HSCRP compared to without NAFLD 
(0.78 vs. 0.34 mg/dl, p= 0.016).(18)  

In the current study, 10% obese children with 
NAFLD had higher FBG > 100mg/dl putting them at the 
risk of IR. In similar study, EI-Koofy et al. found that 
73% of NAFLD children had IR with higher prevalence 
of metabolic syndrome and obesity including half 
of NAFLD children had higher ALT.(19)  In our study, 
children who consumed soft drinks daily (1-2 standard 
glass) had 4.1 folds higher chances of NAFLD and its 
risk factors (Table 3). All obese children were taking 
more calories from fat and CHO rather than protein. In 
present study, observation about the physical activity in 
obese children with NAFLD was closely identical with 
previous study of Felix et al. (12) 

This is the first study done on nutritional assessment 
in obese children with and without NAFLD in India. 

CONCLUSION

Z-BMI, MAC, TSF, WC and ALT, AST, GGT, TG, 
FBG, HSCRP and uric acid are significantly higher in 
obese children with NAFLD and HDL-c is lower but 
most significant associated risk factors with NAFLD 
are TG and Z-BMI. Daily higher consumption of soft 
drinks with fried foods and sedentary lifestyle among 
obese children are major risk factor of NAFLD. Most 
of the calories they consumed from carbohydrate and fat 
that may play a role in the pathogenesis of NAFLD and 
its risk factors. Generally, untreated NAFLD in children 
will subsequently suffer full blown metabolic syndrome 
as they become young adults. Nutritional screening is 
the first step to identify the risk factors of NAFLD and 
lifestyle-based interventional approach could be defined 

before its occurrence.
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ABSTRACT

Introduction: One of the most mystifying problems faced by individuals who are exposed to high levels 
of noise (either occupational or recreational) is the slow deterioration of hearing that takes place. Evidence 
from the literature also indicates that noise exposure causes a significant sensory neural hearing loss. Hence 
we planned to compare the hearing of priests and workers of temples using Pure tone Audiometry and the 
fine spectral DPOAEs. 

Method: Twenty three male participants between the ages of 20 to 65 years were included in the study. 
Group 1 participants worked in the temple premises for more than 5 years and all the individuals had 
reported to have been exposed to noise during work. Group 2 was not exposed to noise.

Results: The temple workers had poor thresholds and significantly reduced SNRs compared to the control 
group. 

Conclusions: Temple noise has impact on individuals working in the temple premisespresence of NIHL 
among the

Keywords: - NIHL, Temple Noise, hearing Loss

INTRODUCTION

Slow deterioration of hearing that takes place in 
individuals who are exposed to high levels of noise 
(either occupational or recreational) is one of the most 
mystifying problems. Noise-induced hearing loss (NIHL) 
is the second most common form of sensorineural hearing 
loss, after presbycusis. The damage caused by the noise 
is imperceptible, painless, and enormously slow, that 
the individual is unaware of his loss of hearing for a 
long time, and hence it is the most pervasive of all the 
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occupational health hazards. Noise exposure is perhaps 
the most common etiology of preventable hearing loss. 
Generally, this prolonged exposure to sounds as high as 
85 dBA is hazardous even though the most important 
factor is the amount of sound exposure. Both the levels 
as well as the length of exposure are important and are 
interrelated [1-2]. 

The pathophysiology of the ear damage due to 
the noise exposure has been widely studied in humans 
and the mechanism whereby excessive sound exposure 
damages the ear is very well understood. Lesser levels 
of damaging sound exposure results in a TTS. If this 
TTS occurs regularly, there is a poor recovery resulting 
in a permanent threshold shift (PTS). This PTS occurs 
as a consequence of persistent exposure to such sounds 
resulting in some hair cells not able to recover from 
damage. The outer hair cells (OHCs) in the basilar part 
of the cochlea which is the area that responds to 4 kHz 
and also the adjacent areas of 3 and 6 kHz, are the first 



to fail permanently. This area of the ear is identified to 
be most sensitive, because of the harmonic amplification 
by the ear canal and also because of the absolute 
sensitivity. Once these hair cells start degenerating they 
are less likely to recover and a permanent hearing loss 
is expected. Characteristically thus, following a long 
duration of noise exposure, hearing loss is presented as 
an audiometric notch, which is usually greatest at 4 kHz 
but can also be anywhere between 3 kHz and 6 kHz. 
With higher noise exposure for prolonged duration, the 
loss starts extending to the neighbouring frequencies. 
Moreover, if the sound is intense, it produces a more 
severe pattern of TTS which may result is a PTS more 
rapidly [3].

Outer hair cells are more susceptible to noise 
exposure than inner hair cells. Noise exposure causing 
TTS is anatomically correlated with decreased stiffness 
of the stereocilia of outer hair cells. The stereocilia 
become disarrayed and floppy. Presumably, in such a state 
they respond poorly. These are associated with fusion of 
adjacent stereocilia and loss of stereocilia. With more 
severe exposure resulting in PTS, injury can proceed 
from a loss of adjacent supporting cells to complete 
disruption of the organ of Corti. Histopathologically, 
the primary site of injury appears to be the rootlets that 
connect the stereocilia to the top of the hair cell. With 
loss of stereocilia, hair cells die. Death of the sensory 
cells can progressively result in Wallerian degeneration 
and further loss of the primary auditory nerve fibres. 
Hence, it becomes important to study the effect noise 
exposure in individuals working in different areas as 
they are exposed to different types of noises, with similar 
pattern of cochlear loss [3].

NIHL has been studied extensively in various 
occupational groups and using various testing procedure 
[4-6]. Silva and Cabral studied the Noise Exposure Levels 
of Priests and Worshippers in Churches and found that 
the exposure level varied between 95.4 to 99.5 dBA 
which also poses risk to the worshipper, so they reported 
that hearing conservation programs with adequate 
acoustical sanitation measures must be implemented 
[7]. Nevertheless, the impact of noise in temples has not 
been studied, even though pujas (worships) in temples 
are usually associated with lot of noise. This includes 
sounds of drums, bells, people shouting prayers, the 
sounds from various instruments like Saxophone, 
Nadhaswara, Thaal, Dholki, Drums, etc.  The temple 
workers and worshippers are thus exposed to sounds of 

high intensities (as high as 100 dB) and of a wide range 
of frequencies. Hence, these individuals could be prone 
to have hearing loss due to this kind of noise exposure. 
This makes it important for us audiologists to evaluate 
the level of hearing so that a good Hearing Conservation 
Program can be implemented. 

Pure-tone audiometry has been a gold standard in 
evaluating the hearing status since decades based on 
which the Boyler’s notch has been the most commonly 
reported pattern in NIH [8]. However OAEs are also 
gaining popularity due to the type of information it gives 
regarding outer hair cells (OHC) functioning, which is 
essential for a healthy hearing, but are most vulnerable 
part of the ear in response to noise. It is also commonly 
agreed that the onset and gradual development of NIHL 
is mainly a consequence of OHC loss [9]. The spectral 
changes in DPOAEs were employed in this study as 
DPOAEs identify the slightest changes in the cochlear 
function, and DPOAEs were reported to be more reliable 
than PTA, ideal for monitoring the cochlear functioning 
in those exposed to noise [10]. Hence, it was decided to 
carry out this present study using fine spectral changes in 
DPOAE in addition to the PTA and immitance measures

Need: NIHL is a more prevalent disorder among 
hearing disorders. Evidence from the literature also 
reports that noise exposure causes a significant sensory 
hearing loss. We hypothesised that noise exposure (due 
to exposure to sounds of drums, bells and other sounds) 
would have a negative impact on hearing health  of 
individuals working in the temple premises throughout 
the day. Pharmacological line of management is not an 
effective choice in bringing the hearing back to normal 
level in individuals with NIHL. Hence, it is important 
to assess the hearing in this group, so that appropriate 
preventive measures may be advised either by using 
globalised hearing conservation programme or by other 
means like shifting of the work area away from noise. 

Aim: To evaluate the hearing of priests and workers 
of temples using Pure tone Audiometry and the fine 
spectral changes in DPOAEs.

Subjects and Method

Participants: Twenty three male participants 
(Group 1: 9 workers from the temple and group 2:14 
controls) between the ages of 20 to 65 years (mean age 
of group 1 and group 2 was 40.11 and 41.11 respectively) 
were included in the study. All the individuals in group 1 
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worked in the temple premises for more than 5 years and 
all the individuals had reported to have been exposed 
to noise during work. All participants did not have 
history of/presence of neurological problems, middle 
ear pathology or vestibular problems. In figure 1 hearing 
threshold of all the participants from each group across 
the octave frequencies are shown.

 Figure 1: Shows PTA mean thresholds across the frequencies 
for all the participants.

Procedure: The participants were first seated in 
a sound treated audiometric laboratory. A brief case 
history was taken followed by an otoscopic evaluation. 
Immitance audiometry was conducted to rule out middle 
ear pathology because the transmission properties of the 
middle ear directly influence OAE characteristics. Then, 
pure tone audiometry using the instrument GSI 61 clinical 
audiometer was performed and audiometric thresholds 
were obtained at 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz 
and 8 kHz for both ears. The pure tone average (average 
of thresholds obtained at 500 Hz, 1 kHz, 2 kHz & 4 
kHz) for each participant was calculated for both ears. 
The participants were then evaluated using fine spectral 
changes in DPOAEs using a computer-based DPOAE 
analyser (GSI AUDERA). DPOAEs were recorded for 
a total 49 pairs of frequencies with a resolution of 12 
points per octave between 1 kHz to 8 kHz. With f2:f1 
ratio of 1.20 in all occasions and Intensities of f1 and 
f2 kept at 65/55 dB SPL [11]. In this study, data was 
represented with reference to f2 with rejection criterion 
set at 30 dB SPL or if L1 and L2 differed by > 2 dB from 
the target values beyond which a frame was rejected [12]. 

RESULTS

The frequency specific thresholds revealed that the 
temple workers had poor hearing thresholds indicating 
the presence of hearing loss. The DPOAE values showed 
that the SNRs were poorer in the Temple workers 
compared to the control group. The mean and standard 
deviations as shown in Table 1 were higher in the control 
group compared to the temple workers. 

Table 1: showing the mean and standard deviation of the DPOAE Amplitude and SNRs at the four octaves.  

Frequency in octaves
Temple Workers ﴾dB﴿ Control Controls ﴾dB﴿

Mean & SD Mean & SD

500 Hz – 1kHz signal amplitude 2.40 ± 3.33 2.72 ± 4.52

500 Hz – 1kHz SNR 8.92 ± 3.49 12.10 ± 6.37

1kHz – 2kHz signal amplitude 4.76 ± 5.60 7.19 ± 5.65

1kHz – 2kHz SNR 17.31 ± 5.94 23.51 ± 6.59

2kHz – 4kHz signal amplitude -2.64 ± 7.61 3.02 ± 5.72

2kHz – 4kHz SNR 18.41 ± 7.92 26.52 ± 5.25

4kHz – 8kHz signal amplitude -13.29 ± 6.30 -10.90 ± 6.34

4kHz – 8kHz SNR 7.98 ± 6.33 12.09 ± 5.81
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On applying Mann Whitney U test for the values, a 
statistically significant difference was observed between 
the two groups which was specific to the octaves 1 kHz 
to 2 kHz, 2 kHz to 4 kHz and 4 kHz to 8 kHz at p < 0.05. 

Pearson’s product moment correlation was employed 
to observe the degree of correlation between the age, 
PTA and DPOAEs. The results revealed a good degree 
of positive correlation between Age and the PTA at p = 
0.004, r= 0.64 which suggests that the PTA increased as 
age increased. It was also observed that there was a good 
degree of negative correlation between the age and the 
DPOAE values specific to the octaves 2kHz – 4kHz at 
p = 0.00, r = - 0.771 and 4kHz – 8kHz  at p = 0.01, r = - 
0.712 which indicates that as age increased the DPOAE 
SNRs at the higher octaves reduced. In addition, a good 
degree of negative correlation was observed between 
the PTA and the DPOAE SNRs between 2 kHz – 4 kHz 
octave at p = 0.00, r = - 0.771. 

DISCUSSION

This study aimed at investigating the hearing 
sensitivity among temple workers using PTA and 
DPOAE. The results showed that most of the Temple 
workers had pure tone thresholds higher than the normal 
limit with majority showing a notch at high frequencies 
between 3 - 6 kHz. This particular pattern is typical of 
the Boyler’s notch observed in individuals with NIHL [8] 
which is attributed to the OHCs dysfunction which takes 
place maximally in this frequency region as a result of the 
harmonic amplification by the external ear and absolute 
hearing sensitivity, secondary to noise exposure [13]. 

The results also showed that the temple workers had 
lower DPOAE signals and SNRs at all the three octaves 
in comparison to the controls. This can be attributed to 
the impact of the temple noise on the hearing sensitivity 
of the individuals working in the temple leading to 
outer hair cell dysfunction indicative of Sensory-neural 
Hearing loss. 

A significant positive correlation between Age 
and PTA was observed which suggested that older 
individuals working in the temple premises had higher 
thresholds which could be due to the longer years of 
exposure to the damaging noise leading to higher degree 
of hearing loss and also permanent threshold shifts. The 
age also showed a negative correlation with the DPOAEs 
at higher octaves indicative of the DPOAEs (at high 
frequencies 2 kHz to 4 kHz & 4 kHz to 8 kHz) reducing 

as the age advances. These particular findings could be 
attributed to an interaction of the noise induced hearing 
loss and age related loss. The noise induced hearing loss 
owing to years of exposure to loud noise which impacts 
the higher frequencies specifically, as well as age related 
loss of hearing sensitivity as a result of the deterioration 
in the structural aspects and functional metabolism of the 
inner ear. An influence of presbycusis on noise induced 
hearing loss has been suggested [13]. The effect of noise 
is hence equivocal. The interactions between NIHL 
and age related hearing loss are complicated, difficult 
to determine, and poorly understood [13]. Hence poorer 
pure tone thresholds and reduced DPOAE SNRs were 
obtained as age advanced. 

The PTA also significantly correlated with the 
DPOAE SNRs specific to 2 kHz to 4 kHz which indicates 
more loss in those frequencies which is associated with 
the Boyler’s notch, a typical characteristic of NIHL. 
This specific finding lessens the chances of age related 
hearing loss while supporting the presence of NIHL in 
this population. This in accordance with the findings that 
the outer hair cells (OHCs) in the most basilar part of the 
Cochlea are the first to get damaged permanently, the 
area that responds for sound frequencies between 3 and 
6 kHz. This has been attributed to the absolute sensitivity 
as well as the harmonic amplification by the ear canal 
in response to the noise. Hence, after  a long period of 
noise exposure, sensory neural hearing loss is presented 
as an audiometric notch, which is usually maximal at 4 
kHz but may also range anywhere from 3 kHz to 6 kHz3 
at par with the observations in these temple workers. 
All these findings increase the possibility of  NIHL in 
the individuals working in the temple premises, in line 
with the reports by the other researchers on the various 
populations [4-6]. The findings of this present study are 
also in coherence with the findings of the study done 
on individuals working in the churches who are reported 
to have hearing loss due to noise exposure [7]. This 
present study provides valuable insight about the effect 
of the damaging noise on the hearing in the individuals 
working in the temple premises. This may be helpful 
in understanding the impact of noise on the hearing of 
these individuals. The present findings stress the need 
to implement good preventable measures for individuals 
working in the temple premises.

CONCLUSION

These results could be attributed to the impact 
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of the temple noise on the hearing sensitivity of the 
individuals working in the temple leading to a Hearing 
loss, demonstrating the presence of NIHL among the 
individuals working in the temple premises. However 
study needs to be replicated using a larger sample for 
generalisation of finding.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Auditory transduction is the process by which sound is converted 
to neural impulses to pass via the auditory pathway structures to reach the auditory cortex and for above 
mention auditory physiology oxygenated blood supply is a necessity. SudarshanKriya Yoga (SKY) is known 
to improve lung functioning and oxygen level in blood circulation. Henceforth objectives of the present 
study was to compare the performance of modulation detection threshold, gap detection threshold, pitch 
discrimination threshold  and speech perception in noise among middle aged adults who practice and do not 
practice SKY.

 MATERIALS AND METHOD: Middle aged individuals who practiced SKY for a minimum of 1year 
were considered in the experimental group and who did not practices any form of yoga formed the control 
group. Auditory processing tests of modulation detection threshold, gap detection threshold and pitch 
discrimination threshold were assessed along with speech perception in noise.

RESULTS: The mean modulation detection threshold and SNR 50 scores showed no significant difference 
between the groups whereas the pitch discrimination and gap detection thresholds showed a significant 
difference between the groups. 

CONCLUSION: SKY has a variable effect on the auditory processing abilities.
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INTRODUCTION

Perception and interpretation of auditory 
information is referred to as auditory processing. 
Temporal and spectral processing abilities are important 
aspects within the umbrella term of auditory processing. 

Speech perception is the process by which the sounds of 
language are heard, interpreted and understood. Decline 
in temporal processing has been correlated with reduced 
performance in speech recognition as well as longer gap 
to perceive the stop consonant within a word among 
middle aged adults in comparison to younger adults.
(1,2) Sudden sensorineural hearing loss with slow blood 
flow in the vertebrobasilar system in humans has been 
reported.(3) 

Auditory transduction is the process by which 
sound is converted to neural impulses to pass via the 
auditory pathway structures to reach the auditory 
cortex. Oxygenated blood supply is a necessity for this 
process to take place.(4) SudarshanKriya Yoga (SKY) 
is one of the popular forms of yoga practiced which 
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involves cyclical controlled breathing practiced in four 
distinct consecutive segments separated by 30 second 
periods of normal breathing: Ujjayi – 3 cycles of slow 
breathing per minute; Bhastrika - 20-30 cycles of rapid 
exhalations per minute; Om chanting with prolonged 
expiration and SKY – slow, medium and fast cycles 
of rhythmic, cyclical breathing. Rhythmic breathing 
variations which is the last step of the SKY is practiced 
in the seated position with eyes shut and complete focus 
on the breath.(5,6) In short, SKY involves different kinds 
of pranayama along with rhythmic breathing practices. 
According to Ramdev (7), the outcome of pranayama 
practices is known to improve lung functioning and blood 
circulation. Research in the past has been able to explore 
the effects of SKY on cognition, oxygen saturation level, 
vital capacity, and other ailments. (5,8,9) However, there 
is a dearth of studies on the effect of SKY practices on 
human auditory behaviors. Henceforth we aim to assess 
the effect of SKY on some auditory processing abilities 
and speech perception in noise among middle aged 
adults. 

MATERIALS AND METHOD

A total of 40 middle aged individuals in the age 
range 40-65 years participated in this research who 
were recruited by convenient sampling. 20 individuals 
comprised the experimental group (mean age=49 years, 
SD=±6.9) and 20 individuals formed the control group 
(mean age=51 years, SD=±5.5). All the individuals 
considered for the study had hearing thresholds within 
normal limits and were free of circulatory, neurological 
and renal issues. Any individual who scored less than 
25 on the Mini-Mental State Examination (MMSE) was 
excluded from the study.(10) The experimental group 
consisted of individuals who practiced SKY for atleast 
1 year and the control group did not practice any form 
of yoga. All the individuals for the study were native 
kannada speakers. All the stimuli for the psychophysical 
and speech perception tests were presented from a Dell 
Inspiron 14 64-bit laptop. The output from the laptop was 
routed through a Focusrite Scarlett solo sound card and 
the stimuli were presented through Sennheiser HD 280 
headphones binaurally. The mlp (maximum likelihood 
procedure) toolbox using the MATLAB code was used 
for the temporal and spectral processing tests.(11) All the 
auditory processing tests employed a three alternative 
forced choice (3afc) paradigm using a 2-down 1-up 
staircase procedure. 

Modulation detection threshold (MDT). 
Sinusoidal amplitude modulated 500ms Gaussian noise 
was presented at the rate of 8Hz, 20Hz and 60Hz. 
Modulated and unmodulated stimuli were equated for 
total RMS power. Noise stimuli had two 10msec raised 
cosine ramps at onset and offset. The MDT was based 
on the smallest level or depth of modulation that the 
participant identifies. The carrier was presented in three 
consecutive intervals separated by silent intervals of 
200ms. In the randomly chosen interval, the carrier was 
sinusoidally amplitude modulated. The participant was 
asked to indicate if the modulation was present in the 
first, second, or third intervals. The starting level was 
reduced to -9dB for 8Hz modulation rate and -15dB for 
20Hz and 60Hz respectively. The modulation depth was 
decreased by a factor of 3 for 2 consecutive responses 
and was increased by a factor of 1.5 for a single 
incorrect response. 12 reversals were measured from 
which the last 8 reversals were arithmetically averaged 
for threshold estimation. 3-4 practice trials were given 
before the commencement of the test. 

Gap Detection Threshold (GDT). The standard 
stimulus used was a 750ms broadband noise with 0.5ms 
cosine ramps at the beginning and end of the gap which 
was presented for 500ms. Interstimulus interval was 
1500ms. The variable stimuli contained the gap and 
the two standard stimuli did not contain any gap. The 
participants were instructed to indicate if the gap was 
present in the first, second or third interval. For two 
consecutive correct responses, the gap was reduced by 
a ratio of 2. Similarly, for a single incorrect response, 
the gap was increased a factor of 1.41421. The starting 
level of the gap duration was kept at 50ms. Similar to 
the modulation detection threshold procedure, the last 
8 reversals from the 12 reversals were arithmetically 
averaged for threshold estimation.

Pitch Discrimination Threshold (PDT). 3 
successive complex tones of 250ms were presented, 
which had the same power spectrum but differed only 
in pitch. The standard stimulus was a complex tone 
(F0=330Hz) with 4 harmonics (lower harmonics, 2-5). 
The stimulus had 10ms cosine gated onsets and offsets. 
The starting level was set to a difference of 50Hz from 
the standard stimulus. A 2 down 1 up paradigm was 
used. The difference in pitch was decreased by a factor 
of 2 for successive two correct responses whereas the 
difference was increased by a ratio of 1.41421 for a 
single incorrect response. The participants were asked 
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to indicate whether the first, second or third interval had 
the higher pitch than the standard tone.

SNR 50. The QuickSin test in Kannada was used. 
(12)  For the current study, three lists of sentences were 
presented at a comfortable level. The SNR (signal-to-
noise ratio) was varied from +20dB to -10dB in 5dB 
steps per sentence in each list. The listener was asked 
to repeat the key words in the respective sentences. 
The number of correctly identified keywords from each 
list were calculated. Using the Spearman and Karber 
equation, total scores were converted to SNR 50 and 
averaged for 3 lists. The minimum signal to noise ratio at 
which one can repeat words 50% of the time is referred 
as SNR 50. 

SNR 50= i + (1/2 * d) – (d *correct/ w),

Where, i = initial presentation level

d = step size

correct = number of keywords identified

w = number of keywords per decrease in SNR

Statistical Analysis. 

Using SPSS 17 descriptive statistics was done 
to obtain the mean and standard deviation measures. 
Independent sample t-test was done to compare the 
mean thresholds for the auditory processing abilities and 
speech perception in noise scores between the groups. 
Correlation between years of SKY practice and auditory 
processing abilities and speech perception in noise was 
calculated using the Pearson’s correlation coefficient.   

RESULTS

Figure 1 shows the mean modulation detection 
threshold for both groups across the modulation rates. 
The mean threshold at the three modulation rates was 
almost alike in both groups.

Figure 1: M ± 1 SD of Modulation detection threshold at 
8Hz, 20Hz and 60Hz for the experimental and control groups 
(M-Mean, SD-Standard deviation)

Figure 2 shows the mean GDT scores for experimental 
and control groups. The mean gap detection thresholds 
for the experimental group was better than the control 
group and this difference was found to be statistically 
significant (p≤ 0.05).  

Figure 2: M ± 1 SD of GDT scores for experimental and con-
trol groups (M-Mean, SD-Standard deviation)

Figure 3 shows the mean PDT scores for experimental 
and control groups. The mean pitch discrimination 
thresholds was better in the experimental group which 
is suggestive of better discrimination abilities in the 
experimental group in comparison with the control 
group and this difference was statistically significant (p≤ 
0.05). 
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Figure 3: M ± 1 SD of PDT scores for experimental and control 
groups (M-Mean, SD-Standard deviation)

Figure 4 shows mean SNR 50 scores for experimental 
and control groups. The mean SNR 50 scores was almost 
equivalent between both the groups.

Figure 4: M ± 1 SD of SNR 50 scores for experimental and 
control groups (M-Mean, SD-Standard deviation)

Independent samples t-test was done to compare 
the mean scores of modulation detection threshold, 
GDT, PDT, and SNR 50. Table 1 below depicts the F 
and p values of the independent t-test done to compare 
modulation detection threshold at the 3 modulation 
rates, GDT, PDT and SNR 50 between the experimental 
and control groups. 

Table 1: F values and p values of independent 
t-test for modulation detection threshold (at 
modulation rates 8Hz, 20Hz, 60Hz), GDT, PDT and 
SNR 50 

Parameters F value p value

MDT  at 8Hz 0.051 0.79

MDT at 20Hz 0.02 0.35

MDT at 60Hz 5.76 0.54

GDT 0.06 0.04*

PDT 11.98 0.00*

SNR  50 1.95 0.53

The association between years of experience of SKY 
practice and the performance on the tasks was assessed 
using the Pearson correlation coefficient, controlling for 
age as a confounding variable. All the measures showed 
no significant correlations with years of experience of 
SKY practice. Table 2 represents the R values for the 
correlation studied between years of experience of 
SKY practice and modulation detection threshold (at 3 
modulation rates), GDT, PDT and SNR 50.

Table 2: Correlation between years of practice 
and modulation detection threshold (at 8Hz, 20Hz, & 
60Hz), GDT, PDT, and SNR 50 

Parameter Correlation 
coefficient

Years of SKY 
practice

MDT at 8Hz 0.35

MDT at 20Hz 0.05

MDT at 60Hz 0.16

GDT 0.39

PDT 0.01

SNR 50 -0.05

DISCUSSION

SKY practice showed no significant effect on MDT 
which can be attributed to unknown reasons. Contrary 
to our study improved blood circulation due to physical 
exercise resulted in better modulation detection abilities 
for lower carrier frequency (500Hz) at three modulation 
rates (16Hz, 32Hz and 64Hz) except for 8Hz modulation 
rate has been reported, in old aged adults who engaged 
in physical exercise compared to age matched peers 
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who did not engage in any form of physical exercise. 
However, no significant difference for higher frequency 
carrier tone (4000Hz) across the modulation rates was 
reported among old aged adults practicing physical 
exercises.(13) 

GDT in the group of participants who practiced 
SKY showed significant improvement compared to the 
group of participants who did not practice SKY. This 
improvement can be attributed to improved oxygenated 
blood supply to the auditory system due to SKY practice. 
However, there is no literature available affirming 
improvement on auditory processing measures in effect 
to SKY practices. Temporal envelope processing those 
assessed through MDT and GDT, the findings from these 
measures are not comparable due to the within subject 
variability observed for these measures.(14) 

Pitch discrimination was measured for a 330Hz 
fundamental frequency tone with lower harmonics 
(2 to 5 harmonics). The better performance on pitch 
discrimination abilities in the middle aged participants 
who practiced SKY could be attributed to better TFS 
coding due to improved oxygenated blood supply to the 
auditory system due to SKY practice. A high degree of 
variability was observed in pitch discrimination abilities 
between the participants and this finding is in accordance 
with literature. (15, 16)

SNR 50 which is a measure of speech perception 
in noise, was almost identical between both the groups. 
There is no available literature to support the current 
finding. Pitch discrimination of a complex tone with 
lower harmonics and speech perception in noise both 
make use of temporal fine structure processing. However, 
there are various other factors which are important 
for speech perception in noise. Understanding speech 
in noise depends on fundamental frequency and other 
acoustic features such as formants, fine structure, etc. has 
been reported.(17) In the present study, the fundamental 
frequency of the QuickSin sentences (F= 233Hz) was 
lower than the fundamental frequency of the complex 
tone stimuli (F= 330Hz) used in the pitch discrimination 
task. So the findings from these two measures cannot be 
compared with each other. 

The years of SKY practice failed to show any 
correlation with the performance on the auditory 
processing and speech perception in noise abilities. 
All the participants considered in the research had a 

minimum of 1 year of experience in SKY practice. 
Probably, the improvement in auditory measures due 
to improved oxygenated blood circulation would have 
already taken place which maintained as the years of 
experience increased. Similar findings have also been 
reported among participants practicing meditation.(18) 

CONCLUSION

From the present study, it can be implied that 
SKY practice has a beneficial effect on some aspects 
of auditory processing abilities. This can pave way for 
an alternative strategy to offset the decline in auditory 
processes and maintain a healthy auditory system. 
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ABSTRACT

Aim: To comprehensively address the concerns regarding the influence of family structure and gender on 
sibling oral health behavioral characteristics.

Background: The maintenance of one’s oral health is influenced by the behavioral characteristics and 
structure of a family, parental attitudes, presence or absence of siblings, paternal and maternal behavior and 
the gender of the child.  The intricate, subtle and sensitive directives a child’s mind perceives and receives 
on a daily basis within the home environment plays a vital role in determining the mind set of a child in 
relation to oral health.

Clinical significance: Psychology, Psychiatry, Sociology, Developmental Physiology, Sibling behavior 
patterns and background family factors are key related fields in the formative years which guide us for a 
comprehensive understanding. Comprehending the intricately networked branches of behavioral sciences 
and sibling behavior helps us to refine our response to patients, for improved oral health counsel and advise. 

Conclusion: Adoption of the best practices for improving oral health related interaction at home and for 
bringing about a sensitive and constructive approach in the mindset of siblings contribute to improved health 
outcomes.
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INTRODUCTION 

It is known that a family environment does play 
a role on the health and oral health of a child . What 
needs to be further explored is the role of family, gender 
differences and the influence of sibling behavior on oral 
health. This narrative review attempts to throw light on 
the family structure, parental, paternal, maternal and 

related perspectives of gender, age and adolescence.

It has been established that the mother is of the 
utmost influence when it comes to the oral health of the 
child, however there are some variables which are not 
well explored. 

Parents’ oral health habits have a direct influence on 
the children, and this has been documented to be slightly 
stronger in sons, when compared to daughters. Among 
girls, the father’s high occupational level influences oral 
health for the better1, a possible explanation which could 
be awareness and access to better facilities and care. A 
lesser known dynamic of families is the gender tilt, as 
illustrated by Milevksy.  Families with a male tilt i.e 
families with more males in the home, have reported 
higher levels of family hostility and lower levels of 
family satisfaction than female-tilted families2. This 
patriarchal influence has been shown to have an indirect 
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correlation with oral health and dental injuries. Sanders 
et al attempted to understand this by scrutinizing various 
parental rearing styles and the stress experienced by 
adolescents, which increases their likelihood to sustain 
dental injuries and poor periodontal/gingival health. 
Adults who described their rearing as unsupportive, 
reported lower levels of control, life satisfaction, 
and greater stress 3 which would then increase their 
predisposition to poor oral and general health. Parental 
co-habitation was not seen to have a significant 
association with the adult’s psychosocial profile. 
Sole parent status may not disadvantage the child’s 
psychosocial development in the event that the parent 
provides a sense of security (provided the socioeconomic 
profile is adequate) when compared to children in two 
parent households who are exposed to conflict3. More 
experienced and more educated parents have been 
expected to exhibit a higher awareness when it comes 
to oral health, but no correlation exists between parental 
age/level of education and compliance of children in 
specific issues when asked to use a mouthguard in a 
study conducted by Matalon V et al 4.

Family size is yet another influencing variable 
which directly impacts the division of labor and finances 
which go towards attaining education and maintaining 
good oral health. Smaller families have more effective 
communication and are able to monetarily concentrate 
on each member including the children, owing to 
greater nurturing, education/awareness, access to dental 
treatment and dental aids. In a larger family, additional 
effort must be invested in order to maintain smooth daily 
functioning, and such families have more diversified 
roles as well as less likelihood of conflict 2 despite the 
need to cut down on expenses at the cost of poorer 
attention to dental health, owing to higher caries rates 5.

Studies on birth order and sibling relationships have 
consistently found that elder siblings in the family often 
take on a semi-parental role by offering support, advice, 
and mentorship to the younger child. Consequently, 
younger siblings admire and venerate their older siblings 
2. It has been shown that the eldest children bear the 
burden in cases of a chronically ill sibling, thus lowering 
their educational attainment- while the younger siblings 
are insulated. Having a brother works in favor of 
this insulation from negative impacts of household 
hospitalizations 6.  The study of gender differences in 
children and siblings in regard to general and oral health 
has showcased some interesting findings. A study in 

older unlike sex twins showed females to have more 
total health conditions, most of which were not life 
threatening, whereas males had lesser health conditions 
though most were life threatening 7. As per the general 
consensus over the years, females have been shown to 
have a greater awareness and concern for their dental 
health which is concurrent with the rates of decline in 
dental visits during the transition from childhood to 
adulthood, the risk being more in males as described 
by Brocklehurst P 8. This is further illustrated by more 
frequent toothbrushing habits in girls across all age 
groups, countries and regions. Due to certain baseless 
societal norms, girls in the past have grown to be more 
conscious of their physical appearance when compared 
to boys. This assumption is concurrent with findings 
from a study conducted by Matalon et al, which showed a 
higher compliance to wearing mouthguards in boys, and 
a significantly lower compliance with girls 4. It showed 
that the reason for the difference was not entirely clear 
but it was not a result of societal standards of beauty, but 
in fact due to how individuals view areas for beauty.10. 
A survey conducted in Hiroshima University, Japan 
has shown that the average number of teeth present in 
those over 75 years of age, were more in males than in 
females11.

Gender, however is not the only factor influencing 
oral health compliance behaviors. A study by Mak KK 
in Hong Kong, showed that the male gender as well as 
Chinese background are significantly associated with 
lower odds of regular toothbrushing, annual dental visits 
and use of dental floss 12.

Sibling relationships are impacted by their gender 
composition, dyads of brothers have been found to be 
more aggressive and hostile rather than the supportive 
and intimate and nurturing relationship shared by 
sisters 2. Mixed sex dyads as well as brothers have been 
repeatedly shown to harbor less supportive and less 
intimate relationships than sister dyads.

Sister dyads have displayed increasing closeness 
at the age of adolescence with more reciprocal advice 
and trust than the other dyad combinations, owing to 
higher sibling relationship satisfaction when compared 
to males. Mixed sex dyads can be assumed to show a 
higher propensity for conflict. Literature highlights more 
harmony between same sex dyads, more so in sister 
dyads leading to the further assumption that gender 
does impact the quality of sibling relationships 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         237    

and behaviors. However, mixed sex dyads have been 
shown to develop a closeness during the age of middle 
adolescence, more than the same sex dyad siblings. Kim 
et al have proposed that this could be perhaps due to a 
developing desire to learn about the opposite gender in 
the beginning of early romantic relationships at this age2.

Caregivers/ Teachers oral health attitudes and 
their effect on siblings : 

At a young age, children mostly interact with their 
parents/siblings/other caregivers at home, and teachers 
in school. A large portion of oral health practices 
acquired by the child are imparted by the school teachers 
which are then passed on to their siblings at home. An 
excellent example of this in Japan, is by the prevalence 
of Yogo Teachers who are equivalent to school nurses 
and care for the child by promoting health. Certification 
for the same can be procured in the field of dentistry 
and oral health and is existing in many institutes such 
as Hiroshima University, Baika Women’s university, 
Kyushu University of Nursing and Social Welfare etc. 
Caregivers with a positive attitude towards oral health 
such as frequent visits to the dentist, use of fluoride 
varnish etc, would no doubt extend these behaviors 
and attitudes to the children they care for13,15,16 and such 
children would be more aware and display better oral care 
patterns which their siblings would try to emulate. Most 
of the participants in school based studies, to evaluate 
oral health attitudes of school teachers, have been female 
staff 15,16,17 They have shown better oral hygiene scores 
as well as awareness, most of the knowledge being 
received from their dentists, followed by books and then 
television 13. Since school teachers are teaching children 
about oral hygiene maintenance, they themselves must 
be well versed with the principles and techniques of 
oral care. It has been shown that nearly 80% teachers 
use potentially traumatic techniques for interdental 
cleaning, many do not regularly visit the dentist, and eat 
high amounts of refined sugar 18. It would be detrimental 
if they were to pass on this information to children, and 
it can be prevented by carrying out organized training 
to demonstrate proper use of tooth cleansing aids to 
strengthen their oral health knowledge. This would 
likely be a success due to the positive attitudes towards 
oral health education exhibited by primary school 
teachers 16,17 especially towards learning more about 
dental trauma management19. Two potential paths which 
the siblings may be led down are worth discussing here. 
One situation would be one where one sibling attempts to 

emulate what the other has learned from his/her teacher, 
and the other could be that the sibling tries to defy the 
same. In both these scenarios the impact on the sibling’s 
oral health would largely depend on what the child 
has been taught at school, and if accurate dental care 
methods are expressed. Further, two or more siblings, 
learning from two different teachers at school, may be 
taught differently and upon discussion and comparison, 
the siblings could help improvise on each other’s oral 
behaviors thus developing an oral care pattern which is a 
combination of two, or bettered version of one. 

Media and sibling behavior : 

The only inanimate entity a child learns from at 
this age is various forms of media, be it advertisements 
in magazines, posters and television. Thus it is crucial 
what a child watches on television, whether it is their 
favorite programs or the advertisements in between. 
The information children gain from watching programs 
on television are then transmitted to their friends and 
siblings who often watch with them. An interesting study 
by Rodd and Patel, described the nature of television 
advertisements and their effects on pediatric viewers. In 
this study, over a 2 month period, 984 ads were transmitted, 
out of which on average 24 adverts were shown per hour 
of children’s television broadcasting. Shockingly among 
the 41 hours of recording, there was seen to be only one 
advertisement for an oral hygiene product, and nearly 
95% of ads were centered on high sugar and/or acid 
products. Children are being overwhelmed with harmful 
information via TV advertisements and being targeted 
for the marketing of these harmful products 20 which 
has an impact on sibling attitudes towards oral health. 
A positive outcome that can come from tweaking these 
advertisements is through motivational interviewing 
which is shown to benefit siblings and adolescents in 
particular21. Creative exploration of bringing about 
such positive outcomes is illustrated by an app called 
Toothsavers which has a virtual brushing game for 
children with instructions, available in English and 
Spanish. The use of such a modality has shown to impact 
children as well as sibling behavior, and leads to regular 
twice daily brushing within a year of use22.

     CONCLUSION

The major influencer in learning of oral behaviors 
is the mother followed by one’s siblings. The impact is 
far more with the elder sibling in a family with multiple 
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children. Children learn a majority of their behaviors 
including sleep habits, oral hygiene habits such as tooth 
brushing, from their parents but even more so from their 
elder siblings in an attempt to emulate their behavior 
and gain parental approval. This is concordant with 
modeling.

The presence of siblings in a child’s life has 
intangible benefits owing to superior emotional maturity, 
closer friendships, healthier competition, preemptive 
support and higher fulfillment when compared to those 
without siblings. Modeling is successfully used in the 
dental clinic to alleviate dental anxiety in a child with 
the help of a sibling model who then encourages positive 
and cooperative behavior from the previously anxious 
child.

Closeness between siblings is influenced by the 
gender of the children, of which sister dyads have the 
closest and healthiest relationship, and the older brother-
younger sister pair are the least intimate. Female tilted 
families (with more female members) display more 
harmony and less hostility, and aggression than male 
tilted families. This is more conducive in acquiring and 
maintaining health behaviors. 
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ABSTRACT

Background: Taper of the prepared tooth is one of the most important factor for retention while luting 
cements are weak but a critical link for retention

Aims: Compare the influence of different tapers of prepared teeth on retention of metal crowns when luted 
with two commercially available adhesive resin cements

Materials and Method: 48 extracted human premolars were used in this study. Each tooth was mounted 
in a PVC ring with auto polymerizing acrylic resin. A customized device was used to standardize the tooth 
preparation. Teeth were divided into 3 equal groups representing taper 6º, 12º, and 30 º. Metal crowns were 
fabricated for each tooth. Prepared teeth were luted with either RelyX Ultimate Clicker or Multilink Automix 
.Specimens were subjected to ‘Crown Pull Off’ test using Universal Testing Machine

Statistical analysis used: One way ANOVA with Tukey post-hoc and Independent ‘t’ test

Results: Statistically significant difference was found in the mean failure stress at 6º degree taper angle 
compared to 30º with p value ≥ 0.003 for both the adhesive resin cements. There was no significant difference 
of mean of failure stress for metal crowns luted with RelyX Ultimate Clicker and Multilink Automix

Conclusions: Mean failure stress was highest at taper at 6º with a steady decrease at 12º and significant 
decrease at 30º taper It is utmost important for clinician to prepare the tooth within the range of 12º taper. 
While adhesive resin cements RelyX Ultimate and Multilink Automix are equally effective in terms of 
retention of the crowns
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INTRODUCTION

Tooth preparation is an art and requires lot of skill 
and planning and is governed by biological, mechanical 
and esthetic principles. A prepared tooth should receive 
a crown in such a manner that it should restore the 
function in harmony with adjacent soft and hard tissues.

Retention is one of the most important mechanical 
principle of tooth preparation. It is the quality of prepared 
tooth that prevents the restoration from being dislodged 
by forces acting parallel to the path of placement.1

Taper is defined as the convergence of the two 
opposing external walls of as tooth preparation 
viewed in a given plane.  Recommended taper is 6 
degrees.1Although in practice various studies have 
shown dentists to produce taper angles ranged between 
12.2 to 27 degrees.2

On the other hand luting cement is a weak but a 
critical link for retention of an indirect restoration. 
Function of luting cement is to 1) fill the space between 
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the crown and the prepared tooth; 2) provide retention 
resisting dislodgement; and 3) provide good aesthetical 
conditions for the indirect restoration.3,4,5.

Luting cements consists of two types6

1. Conventional water based luting cements

2. Anhydrous or polymerizing cements

Polymerizing cements are usually composite resins 
in conjugation with adhesive or self-adhesive systems. 
Self-adhesive systems are now been popular due to 
ease in manipulation but show less bond strength than 
cements with additional adhesive systems. On the other 
hand method of curing also plays important role. Self-
cured cements shows less bond strength than light cured 
cements.7 This is especially true for metal crowns where 
light curing is not an option due to the opacity of the 
metal. Adhesive resin cement retention can be enhanced 
by using a bonding agent in such cases. The adhesive 
properties consists of both, the bond to the prepared 
tooth as well as bond to the indirect material that covers 
the tooth. 

Present study determines the effect of tapers 6°, 12° 
and 30° on metal crowns luted with two commercially 
available cements adhesive resin cements  Multilink 
Automix (Ivoclar Vivadent) and Rely X Ultimate 
Clicker (3M ESPE) . It also compares retentive ability 
of two adhesive resin cements.

MATERIALS AND METHOD

Specimen preparation

48 freshly extracted human pre molar teeth were 
collected. Roots of each tooth were notched with 
grooves for added retention. Autopolymerizing acrylic 
resin was mixed in thin consistency and poured in 
PVC ring of 2.5 inch height and 1 inch diameter. Each 
tooth was embedded in acrylic resin in the PVC ring by 
centering it in the ring and covering the root until 2 mm 
apical from cement enamel junction.(Fig 1) PVC ring 
was held firmly on a surveyor base with a cast holder 
and complete crown preparations were done using a high 
speed hand piece which was stabilized by a specially 
fabricated customized holding device(Fig 1) that can 
be moved around a rotational axis to obtain the desired 
degree of taper for the preparation. 

Figure 1. Mounting of extracted premolar with acrylic in 
PVC Ring

Figure 2. Tooth preparation with customized device

Straight diamond points with a rounded tip were 
used to prepare axial surfaces and to establish a chamfer 
finish line. With the hand piece rigidly secured, the axial 
surface was prepared by rotating the surveyor base against 
the diamond point. (Fig 2) Occlusal surface of the teeth 

were made flat, parallel to the floor and Occlusocervical 
dimension (h) of the teeth were standardized at 3 mm 
for all the specimens according to study done by Sekar 
et al.8 The crown preparation with different tapers 6, 12, 
30 degrees respectively were achieved by tilting then 
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hand piece to their respective degree. (Fig 2) Angulation 
of each specimen was verified by using tool room 
microscope. 

The prepared tooth was considered as truncated 
cone for surface area calculations. Zidan et al 9 used a 
mathematical formula for calculation of surface area.

D= diameter of the base of conical frustum

d= diameter of the apex of conical frustum

h= axial height

A1= the conical surface of the frustum of a right 
cone

A2= Surface area of top of frustum

The surface area A = A1 + A2

A1 = π (r1+ r2) [h 2(r1 - r2)2]½ where r1=D/2, r2 
= d/2, and A2 the surface area of the top of frustum was 
calculated according to the following equation: A2 = 
π(r2)2. Impressions of all the specimens were made with 
2 step technique with polyvinyl siloxane putty and light 
body (Flexceed). 

All the impressions were poured in type IV stone or 
die stone (Pearlstone) .Wax patterns were made in form 
of uniform copings with type 2 inlay wax (Starwax).with 
loop on the occlusal surface to facilitate crown pull off 
test. Copings were then invested with phosphate bonded 

investment material (Bellasun). Casting was done using 
nickel chromium metal pellets (Wiron 99) in a centrifugal 
casting machine (Bego).  48 Specimens were divided 
into 24 (6, 12, 30 degrees) each for cementation with 
either Multilink Automix or RelyX Ultimate Clicker.  
All the specimens were then kept in water for 7 days 
before testing. On 8th day the samples were subjected 
to testing. Samples were connected to universal testing 
machine with the help of U shape orthodontic wire 
passing through the loop of the cemented crowns. 
Crowns were subjected to pull off test with a crosshead 
speed of 1mm/min 

The force of removal was noted and was recorded 
in newtons. The force was then converted from newtons 
into failure stress as Megapascal (MPa) by the following 
formula 𝐹𝑎𝑖𝑙𝑢𝑟𝑒 𝑠𝑡𝑟𝑒 𝑠𝑠 (𝑀𝑒 𝑔𝑎𝑝𝑎𝑠𝑐𝑎𝑙)=𝐹𝑜𝑟𝑐𝑒 
(𝑁𝑒 𝑤𝑡𝑜𝑛𝑠)𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒 𝑎 𝑜𝑓 𝑝𝑟𝑒 𝑝𝑎𝑟𝑒 𝑑 𝑡𝑜𝑜𝑡ℎ 𝑖𝑛
𝑠𝑞.𝑚𝑚 The data obtained was subjected for statistical 
analysis.

RESULTS

Statistical analysis was executed using IBM SPSS 
statistics 20. A parametric test; One-way ANOVA 
presenting the mean values of force of retention with 
standard deviations of RelyX Ultimate Clicker resin 
cement  and Multilink Automix resin cement on the 
three different tapers is provided in Table 1 and Table 2 
respectively. 

Table 1. Comparison of force of removal with RelyX Ultimate Clicker resin cement on the three different taper angles 6°, 
12° and 30°

Taper angles
60 120 300

*p-value Post hoc test
Mean ± SD Mean ± SD Mean ± SD

Force(Mpa) 5.42 ± 0.98 4.76 ± 0.76 3.97 ± 0.81 0.016 60  > 300

*One way ANOVA with post hoc Tukey’s test

There was a significant difference between the force of removal for Relyx Ultimate at 6 and 30 degree taper.

Table 2. Comparison of force of removal with Multilink Automix resin cement on the three different taper angles 6°, 12° and 30°

Taper angles
60 120 300

*p-value Post hoc test
Mean ± SD Mean ± SD Mean ± SD

Force(Mpa) 5.23 ± 0.69 4.44 ± 0.82 3.75 ± 0.72 0.003 60  > 300

*One way ANOVA with post hoc Tukey’s test



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         243    

There was a significant difference between the force 
of removal for Multilink Automix at 6 and 30 degree 
taper group IIA and IIC.

The mean values with standard deviations of the 
retentive properties of both the cements were obtained 
using Independent‘t’ test, provided in   Table 3. 

Table 3. Comparison of retentive properties of different 
resin cements

Angle
RelyX Ultimate Multilink

p – value
Mean ± SD Mean ± SD

60 5.42±0.98 5.23±0.69 0.65*

120 4.76±0.92 4.44±0.82 0.47*

The influence of three different tapers; 6°, 12°, 
and 30° on the mean forces of removal of the metal 
crowns from the prepared teeth when tested individually 
with two cements, displayed statistically significant 
differences (p<0.05).  Within the three different 
convergent angles, post hoc Tukey test was carried 
out, the results demonstrated greater degree of force of 
removal with 60 convergent angles when compared to 
300 convergent angle.

However, the two adhesive resin cements; RelyX 
Ultimate Clicker resin and Multilink Automix when 
compared and evaluated for the retentive properties 
did not show any statistically significant differences. 
(p>0.05)

DISCUSSION

The present investigation was conducted to 
determine the effect of the taper of the tooth 6°, 12° and 
30°on retention of metal crowns when luted by the resin 
cements. Two commercially available adhesive resin 
cements RelyX Ultimate Clicker and Multilink Automix 
were chosen. The failure stress was assessed by the use 
of crown pull off test. The other method to assess the 
adhesive properties of cements include tests for bond 
strength, tensile strength, and micro-tensile strength.3 
Bond strength test is reliable test and easy to conduct 
but is criticized as it does not simulate clinical situation. 
Crown pull of test simulates the clinical condition better 
than other tests. Various studies have been published 
where crown pull off test was used.7

The influence of taper angle on retention of metal 
crowns using resin cements was noted in the present 
study. The study showed that mean retentive failure stress 
on metal crowns luted with Relyx Ultimate and Multilink 
Automix showed statistically significant decrease when 
taper angle of prepared tooth was 6 degrees compared to 
taper angle of 30 degrees. But mean retentive crown pull 
off failure stress on metal crowns showed no statistically 
significant difference at 12 degree taper when compared 
to either 6 degree taper or 30 degree taper. Rosensteil 
et al 1 described and various studies explained that 
when the taper is less it limits the path of withdrawal. 
While as taper increases free movement of restoration 
increases and results in decreased retention. Studies 
by Jogrenson10, Kaufman et al11 , Dodge WW et al12, 
Hovijitra et al13 had reported these results earlier. Wilson 
et14 recommended taper of 6 as ideal taper, however 
some studies reveal that many dentists show tendency 
to overtaper the tooth preparation especially in posterior 
teeth with limited access. The present study therefore 
took in account taper angle as high as 30°

Zidan et al 9 reported that increase in taper angle 
from 6 degrees to 24 degrees decreased the mean failure 
stress value by 20 percent for resin cements and 40 
percent for the glass ionomer cement. Omar mowafy 
et al15 found out significantly higher failure stress at 12 
degree convergence angle compared to at 35 degrees.

In contrary to the present study Osman et al 2010 et 
al16 found no statistically significant difference in failure 
stress values for metal crowns luted with Panavia Resin 
Cements for taper angle as low as 12 degrees and as high 
as 120 degrees.

 Present study also compared the influence of 
adhesive resin cements on failure stress. There was 
no statistically significant difference when the mean 
of value of failure stress for Multilink Automix and 
RelyX ultimate clicker at all the taper (6, 12, 30) were 
compared. (Table 3). 

In similar study Zidan et al 9  did not find significant 
difference between two adhesive resin cements (C&B 
Metabond and Panavia) at different taper angles (6, 
12, 24). Ernst et al17 compared different commercialy 
adhesive resin systems and found no significant 
difference in retentive properties between them.

Even though RelyX ultimate showed better results 
than Multilink automix there was not much of difference 
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between retentive qualities of the two cements. As oral 
conditions are difficult to simulate in the laboratory, 
the results obtained should be interpreted with caution 
and clinical validation. Also in this study metal castings 
were used which limited the use of light curing option, 
therefore retentive properties of these cements may vary 
when used in  all ceramic crowns

CONCLUSION 

Within the limitation of the study it can be concluded 
that angle of convergence for the tooth preparation should 
be as minimal as possible (6 degree), but angle until 
12 degrees is acceptable for good retention. Whereas 
when the taper angle increases as high as 30 degrees the 
retention is affected even with the use of adhesive resin 
cements. 

RelyX Ultimate Clicker and Multilink Automix are 
equally effective as luting agents for cementation of 
metal crowns.
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 ABSTRACT

Sustainable development(SD) practices has been adopted by organizations from various sectors to improve 
their socio-environmental performance. This is because, these days improved socio-environmental 
performance is key to ensure sustainability in long and gain competitive advantage. Hence, the health care 
industries are also trying to exploit the benefits of SD practices. SD policies stress on incorporation of 
sustainability concepts on every stage of organizational activities starting from procurement to disposal of 
waste. Success of implementation of SD practices in any industry depends on how efficiently it identifies the 
factors influencing it, their interdependence and degree of influence on SD practices. This study explore the 
influential pressures of sustainability practices in management of waste in health care sector. Grey relational 
approach(GRA) is used to prioritize these factors according to their degree of influence on health care waste 
management (HCWM) practices. 

Keywords: HCWM, Enablers of HCWM, GRA, SD

INTRODUCTION

Hospitals and allied health care facilities have been 
established to provide services required for the treatment 
of sick people. However, there has not been much 
awareness that these units produce significant amount 
of waste material during the process of rendering 
health care related services which have a potential to 
degrade environment and cause many dreaded disease 
in humans or animals when exposed to it. Health care 
or biomedical waste consists of materials that include 
syringes, needles, used bandages, disposable gloves, 
human tissues, blood, used culture mediaalong with 
food materials, packaging materials and scraped medical 
equipment. Direct exposure to these waste lead to blood, 
skin, respiratory, eye and intestinal infections even 
transmission of dreaded diseases like typhoid, cholera, 
HIV, Tuberculosis, Hepatitis B and C[1]. Prior studies 

reveals many HCUs either dump their waste in low 
lying areas or burn in open air or allow the untreated 
liquid waste to flow through sewerage water. These lead 
to contamination of soil with heavy metals and toxic 
chemicals killing useful organisms and reducing soil 
fertility. Mixing of liquid waste lead to water pollution 
and burning of these waste without proper precaution 
lead to contamination of air with carcinogenic gases 
like dioxin. HCUs have begun to realize the importance 
of proper waste management practices towards their 
sustainability and gaining economic advantage as well. 
In this context, an understanding of influential factors 
of HCWM and their degree of influence on HCWM 
practices assumes its importance. Hence, this research 
focused on investing these factors and evaluating their 
degree of influence using GRA method. 



 246        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

LITERATURE REVIEW

Sustainable Development

Sustainability which has been found to be good 
not only for the society and environment, but also for 
economic health of any organization by enabling the 
them in reducing risks of environmental accidents, 
avoiding or reducing generation of waste, increasing 
energy and material efficiency[2] and innovating new 
eco-friendly services and process[4] has increasingly 
become important to businesses[3]. 

Sustainable Development in Health Care Sector

A sustainable development concept in the context 
of health care sector is gaining importance these days. 
HCUs have started procuring devices and equipment 
which could be either recycled, reuse or safely disposed 
of after their useful life. Similarly, for safe disposal 
of wastes several guidelines have been formulated. 
SD practices could enable the HCUs to reduce their 
expenditure on material, energy and penalties as 
well. Aside from the cost investment funds, usage of 
legitimate SD practices benefits the health care units 
to get ISO certification and in addition letter of thanks 
from regional as well as governments which thus will 
improve the general public image and brand value of the 
hospitals and empower them to draw more number of 
patients and remain separated from rivalry. Patients even 
don’t hesitate to pay higher hospital services charges in 
these health care units(HCUs).

Previous Studies.

Review of literature on sustainable development 
practices revealed that in Indian context few researchers 
[18][8][19][20][21][1][26] have studied HCWM practices. However, 
these studies mostly, employed either questionnaire 
based survey or field research and personnel interviews 
for investigating HCWM issues and ignored analytical 
studies on various influential factors of HCWM.  From 
the literature review it has been identified 10 enablers 
and 13 barriers of HCWM. 

The enablers are being categorised as strength, 
opportunities and Barrier as Threats. Different enablers 

as being identified(internal) are anticipated economic 
benefit[11], Competitive advantage, CSR Activities, Top 
management vision and Involvement [21], Policies to 
comply legislative requirement ([1],[27]. Identified enabler  

categorized as external opportunities are  Reduction 
in landfill capacities, Availability of Advanced 
Technology , Support and Initiatives from Various 
Organizations[21,Pressure from socially responsible 
groups, Awareness and training programs[18]. The 
barriers variables as identified from the literature review 
are Poor Segregation Practices,[16][26],Inappropriate 
Waste Management Operational Strategy, Lack of 
Green Procurement Policy,[18], Financial Constraints [21] 
,Deficient in  Accountability of Authorities of Health 
Care Facilities towards HCWM, Resistance to Change 
and Adoption , Less Priority to Waste Management issues 
and Policies [1] . Lack of Waste Treatment Facilities, 
[21], Insufficient Support from Government Agencies 

[26], Unavailability of Adequate Waste Management 
Equipment and Facilities, Inadequate Awareness and 
Training Programs [1], Lack of coordination between 
municipality, Pollution Control Board and hospital 
authorities, [19], Lack of Strict implementation of infection 
control measures like sterilization and disinfectant 
techniques. [1].

MATERIALS AND METHOD 

The degree of importance of influential factors 
of waste management practices in health care sector 
is evaluated with the help of GRA approach. GRA 
approach is mainly used when there is an uncertainty in 
decision making . In general, GRA has five steps and 
they are as follows:

Step one:  Collection of initial assessment values 
from experts and make decision matrix. 

Step two:  Performing data normalization of the 
variables using either “Smaller - the better” or “larger 
is the better”  using equations (1) and (2) respectively 
depending upon their nature. 
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Step 3: In addition, the reference sequence for the variables is calculated using equation (3). 
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Step four:  Determining the grey relational coefficient: 
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where,      wj is the weight of the jth criterion. 
On the basis of grey relational degree the priority 
ranking can be estimated. The one with the highest grade 
of relation is recognized as the best solution.

RESULTS AND DISCUSSION

7 point scale was used to collect data from doctors, 
nurses, lab technicians and hospital administrators 

working in hospitals. Five numbers of respondents from 
each group were requested to suggest their perception 
regarding the degree of influence of the barriers and 
enablers on waste management practices. This study 
considered 10 numbers of enablers and 13 number of 
barriers. The numerical value assigned by experts’ of 
each category for a particular variable are summed and 
shown in table 1.
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Table 1: Responses of experts regarding HCWM enablers and Barriers

Variables Doctors Nurses HAs Lab technicians

E1 21 16 21 24
E2 23 23 18 22
E3 20 24 18 22
E4 24 25 27 21
E5 24 30 24 23
E6 13 20 12 14
E7 21 21 21 22
E8 21 25 23 20
E9 26 23 20 24
E10 26 31 25 21
B1 15 26 15 7
B2 14 29 15 9
B3 13 26 16 7
B4 12 25 15 8
B5 13 27 14 8
B6 15 32 20 8
B7 13 29 18 7
B8 14 30 12 9
B9 13 28 18 9
B10 15 28 13 10
B11 10 25 17 9
B12 13 30 10 9
B13 13 29 16 8

After construction of decision matrix, normalization is done for the enablers respectively and the result is shown 
below.

Table 2: Normalization results for enablers and Barriers of HCWM

Variables Doctor Nurses HA Lab technician

E1 0.61538462 0 0.6 1

E2 0.76923077 0.466667 0.4 0.8

E3 0.53846154 0.533333 0.4 0.8

E4 0.84615385 0.6 1 0.7

E5 0.84615385 0.933333 0.8 0.9

E6 0 0.266667 0 0

E7 0.61538462 0.333333 0.6 0.8

E8 0.61538462 0.6 0.733333 0.6

E9 1 0.466667 0.533333 1

E10 1 1 0.866667 0.7

B1 0 0.85714286 0.5 1

B2 0.2 0.42857143 0.5 0.333333

B3 0.4 0.85714286 0.4 1

B4 0.6 1 0.5 0.666667

B5 0.4 0.71428571 0.6 0.666667
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B6 0 0 0 0.666667

B7 0.4 0.42857143 0.2 1

B8 0.2 0.28571429 0.8 0.333333

B9 0.4 0.57142857 0.2 0.333333

B10 0 0.57142857 0.7 0

B11 1 1 0.3 0.333333

B12 0.4 0.28571429 1 0.333333

B13 0.4 0.42857143 0.4 0.666667

Table 3. Grey relational co-efficient of HCWM enablers

Enablers
Doctor Nurses HA Lab technician

E1 0.56521739 0.333333 0.555556 1

E2 0.68421053 0.483871 0.454545 0.714286

E3 0.52 0.517241 0.454545 0.714286

E4 0.76470588 0.555556 1 0.625

E5 0.76470588 0.882353 0.714286 0.833333

E6 0.33333333 0.405405 0.333333 0.333333

E7 0.56521739 0.428571 0.555556 0.714286

E8 0.56521739 0.555556 0.652174 0.555556

E9 1 0.483871 0.517241 1

E10 1 1 0.789474 0.625

B1 0.33333333 0.777778 0.5 1

B2 0.38461538 0.466667 0.5 0.428571

B3 0.45454545 0.777778 0.454545 1

B4 0.55555556 1 0.5 0.6

B5 0.45454545 0.636364 0.555556 0.6

B6 0.33333333 0.333333 0.333333 0.6

B7 0.45454545 0.466667 0.384615 1

B8 0.38461538 0.411765 0.714286 0.428571

B9 0.45454545 0.538462 0.384615 0.428571

B10 0.33333333 0.538462 0.625 0.333333

B11 1 1 0.416667 0.428571

B12 0.45454545 0.411765 1 0.428571

B13 0.45454545 0.466667 0.454545 0.6

Finally, grey relational grade of the variables were calculated using equation (3) and the influential factors 
(enablers and barriers) were ranked based on these values as shown in table 4. The higher the grey relational grade 
the greater is the influence of the variable. 

Cont.... Table 2: Normalization results for enablers and Barriers of HCWM
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Table 4 Grey relational grade and rank of the 
enablers

Enablers GRG Rank

E1 0.6135 5

E2 0.5842 6

E3 0.5515 9

E4 0.7363 4

E5 0.7987 2

E6 0.3514 10

E7 0.5659 8

E8 0.5821 7

E9 0.7503 3

E10 0.8536 1

Barriers GRG Rank

B1 0.6528 4

B2 0.4450 12

B3 0.6717 2

B4 0.6639 3

B5 0.5616 7

B6 0.4000 13

B7 0.5765 5

B8 0.4848 9

B9 0.4515 11

B10 0.4575 10

B11 0.7113 1

B12 0.5737 6

B13 0.4939 8

CONCLUSION AND SCOPE OF FUTURE 
WORK

This study is conducted with an objective to 
explore various influential factors for implementation of 
sustainable practices in health care waste management. 
Through review of literature and expert consultation 
23 such factors s were identified. The identified factors 
were further classified as enablers those encourage 
adoption of HCWM practices and barriers those offer 
resistance to its adoption.Both the enablers and barriers 
were further categorized as external and internal. 
External enablers were termed as opportunity while the 
internal as strength similarly the internal and external 
barriers were categorized as weakness and threat 
respectively. All the factors identified in this study were 
prioritized with respect to their degree of influence 

on HCWM practices using GRA methodology. The 
factors with rank 1 is indicates its higher influence on 
HCWM practices. Similarly, a factor with rank 10, 11, 
12 and 13 indicates lesser influence of these factors 
on HCWM. The results revealed that Awareness and 
training programs are perceived as the most important 
factor while Top Management vision and involvement 
is the second most important factor for success of 
HCWM practices.Analysis of the barriers claimed that 
Inadequate Awareness and Training Programs and Lack 
of Green Procurement Policy were observed as the 
major hindrances. Hence, Organizations interested for 
implementation of HCWM practices should conduct 
intensive training and awareness programs. Proactive 
involvement of top management should be implemented 
in green procurement policies. Though, this study 
quantified the degree of influence of various influential 
pressures yet failed to capture the vagueness in human 
judgement. Hence, a fuzzy GRA analysis may be 
performed in future to capture the vagueness.
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Mineral Trioxide Aggregate Apexification a Novel 
Approach for the Tooth with open Apex – A Case Report
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ABSTRACT

Mineral Trioxide Aggregate (MTA) was introduced as an alternative to traditional materials for the pulp-
capping,repair of root perforations and as a retrograde root filling due to its superior biocompatibilty and 
ability to seal the root canal system. Traditionally, calcium hydroxide has been the material of choice for the 
apexification of immature permanent teeth but MTA holds significant promise as an alternative to multiple 
treatments with calcium hydroxide. The inadequacy of calcium hydroxide apexification due to its long 
time span and re-infection because of temporary seal led to the use of MTA. In this case report of MTA 
apexification along with backfilling using thermoplasticised  Gutta Percha and coronal rehabilitation of a 
fractured upper central incisor with open apex.
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INTRODUCTION 

Trauma to the tooth during the eruption period may 
damage the Hertwig’s epithelial root sheath leading 
to cessation of root end development, resulting in an 
open apex. Generally root development continues for 
3- 4 years after eruption .1,2 American Association of 
Endodontists in 2003 defined apexification as ‘a method 
to induce a calcified barrier in a root with an open apex 
or the continued apical development of an incomplete 
root in teeth with necrotic pulp’. The main objective of 
apexification was to prevent the passage of toxins and 
bacteria into the periapical tissues by forming a barrier 
at the root apex, and also to allow the compaction of the 
root filling material.3 

Even though Calcium hydroxide has been widely 
used over the years for the stimulation of hard tissue 

barrier, it requires 5–20 months to form the barrier.4 
Studies have also shown an increased risk of tooth fracture 
with prolonged exposure to calcium hydroxide.5,6,7

In recent times, mineral trioxide aggregate (MTA) 
has replaced calcium hydroxide as the most popular 
material for the apexification procedure, as it has shown 
a greater consistency in producing apical hard tissue 
when compared to calcium hydroxide.8In this case 
report of MTA apexification along with backfilling 
using thermoplasticised Gutta Percha and coronal 
rehabilitation of a fractured upper central incisor with 
open apex.

Case report

An 18 year old female patient reported to the dental 
clinic with a fractured central incisor, Figure1 (A). Patient 
gave a history of trauma 12 years back. There was no 
relevant medical history. On clinical examination, there 
was a blackish discoloration associated with tooth #21 
along with fracture of the incisal edge extending into the 
dentin. The tooth was tender on percussion. Periapical 
radiograph showed a wide open apex with a well-defined 
periapical radiolucency in relation to tooth #21. Figure 
1 (B)                                           
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done using Filtek Z 350(3M ESPE,USA) and tooth 
was prepared to receive ceramic crown fused to metal. 
(Figure 4) 

Figure: 3                                   
A: Post- obturation radiograph
B:Post endodontic build up was done using composite. 

Figure: 4
A : Tooth preparation for receiving porcelain fused to metal, 
full coverage restoration 
B:  Post crown cementation picture.

 Figure: 5
A and B : Pre operative and post operative clinical images 

 DISCUSSION

Over the years, calcium hydroxide has been the 
considered as the gold standard material for apexification; 

Access opening was done under rubber dam 
isolation and working length was determined using the 
radiographic method (Figure 2-A). Chemo mechanical 
preparation of the root canal was done using the no. 80 
K-file and 0.5 % sodium hypochlorite solution was used 
for irrigation of the canal along with saline and 17% 
EDTA.

Figure: 2   A: Working length determination B: MTA plug at 
the apex 

White MTA Angelus (Angelus, Londrina, PR, Brazil) 
was mixed according to manufacturer’s instructions and 
gently condensed using hand pluggers, gently condensed 
to form 4 mm of apical plug. [Fig: 2(B)].  Moist cotton 
pellet was placed and a temporary restoration done 
using Zinc oxide eugenol cement. Patient was recalled 
after one week for obturation. Gutta percha obturation 
was with using the backfilling technique with Obtura 
thermoplastic obturation system(figure3-A). AH plus 
sealer was used. Post operative clinical picture is as 
shown in figure 3(B). Post endodontic restoration was 

Figure 1:
            A: Pre-operative clinical picture,  note the discolouration w.r.t  tooth #21
            B: IOPA showing open apex 
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                                                                  Figure: 5 

 
 A and B : Pre operative and post operative clinical images  
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since it has bactericidal effect with an alkaline pH, 
which is considered responsible for stimulating apical 
calcification.9

The basic disadvantage of calcium hydroxide is 
the formation of necrotic zone, therefore its usage and 
popularity has drastically reduced.  Other drawbacks 
include delayed treatment, multiple visits, low patient 
acceptance, unpredictability of apical closure and 
difficulty in patient follow-up.10 An alternative to 
calcium hydroxide is MTA. 

Thorough irrigation, and proper disinfection protocol 
has to be followed for the success of the root canal 
before the obturation. When compared to completely 
closed apex, the root canals with open apices have more 
communication. So disinfection of canal was done using 
0.5% sodium hypochlorite in this case and calcium 
hydroxide dressing was given for periapical healing 
and eliminating the survived bacteria after cleaning 
and shaping.11,12 MTA is condensed using Endodontic 
pluggers at the root end, followed by obturation. 

The mineral trioxide aggregate (MTA) in 1998 
was considered as a therapeutic endodontic material 
for humans by US Food and Drug Administration.13–15 
MTA has been proved to have superior sealing ability 
compared to amalgam, zinc oxide eugenol and super-
ethoxybenzoic acid.16–19 Because of its superior 
properties, MTA has shown effective results as direct 
pulp-capping agent when compared with Ca(OH)2. 20–22

    MTA has a good sealing ability which results in 
less microleakage, better antibacterial properties making 
it biocompatible, high marginal adaptation, and a pH of 
12.5. MTA has also been used for scaffolding for hard 
tissue formation. It helps in the production of interleukins 
and cytokines release. Hence, it is capable of promoting 
hard tissue formation. Clinicians may restore the tooth 
after setting of MTA. Thus, the fracture resistance of 
teeth with thin dentinal walls increases.23

CONCLUSION

Selection of material as an apical plug for the 
formation of the hard tissue barrier and the thickness 
of MTA apical plug plays a crucial role for the clinical 
success of procedure. A 5mm apical plug of MTA is 
considered better when compared to 2mm apical plus as 
it produces less microleakage. In this present case report, 
MTA as an apical plug helped in root end closure and 

good healing which resulted in successful treatment out
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ABSTRACT

Spastic Paraplegic Cerebral Palsy (CP) involves both the lower limbs which effects balance and gait in 
children. These individuals are treated by physiotherapy with various means like Stretching, Strengthening, 
application of Neurodevelopmental Therapy (NDT), Task oriented approach and Proprioceptive 
Neuromuscular Facilitation (PNF) but there is no evidence on goal oriented physiotherapy program using 
various approaches for the treatment of spastic paraplegic CP children. Here we report a case of a 9-year-
old boy diagnosed with spastic paraplegic CP, who underwent 5 months of Goal directed Physiotherapy 
Program. Documented improvements in muscle tone, balance and various parameters of gait reveal 
promising outcome. Hence we propose goal directed physiotherapy treatment might improve balance and 
gait in children with spastic paraplegic CP.  

Keywords: Spastic Paraplegic CP, Physiotherapy, Rehabilitation, NDT, PNF, Physical activity, Paediatric 
Rehabilitation.

INTRODUCTION

Cerebral palsy describes a group of permanent 
disorders of the development of movement and 
posture, causing activity limitation, that are attributed 
to non-progressive disturbances that occurred in the 
developing fetal or infant brain. The motor disorders of 
cerebral palsy are often accompanied by disturbances of 
Sensation, Perception, Cognition, Communication and 
behavior: by epilepsy, and by secondary musculoskeletal 
problems.1 Prevalence in general population is found to 
be 2-2.8/1000.2

Children with spastic paraplegic cerebral palsy 
suffers with spasticity of lower limb muscles.3 
Spasticity associated with cerebral palsy can lead to 
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musculoskeletal complications, such as contractures, 
pain and subluxation4. which affects the pelvic 
movements and thereby causing alterations in the lower 
trunk control which leads to functional limitations. Most 
of these limitations will affect the individual’s physical, 
socially and emotional health leading to decline in their 
health related quality of life5. 

Children with spastic CP involving lower limbs 
have a very good upper limb function but the disability 
involving the lower limbs hinders the child to involve 
with the peer group and participate in various outdoor 
activities.6

There is a paucity in the literature related to spastic 
paraplegic cerebral palsy. Studies regarding goal 
directed treatment for improving lower limb function 
is also scarce. Bobath concept aims to improve Gross 
Motor Function and Postural Control by facilitating 
muscle activity through key points of control assisted 
by the therapist.7 The purpose of this case report is to 
explain the importance of goal directed physiotherapy 
program involving NDT, Task oriented approach, PNF 
Techniques in the treatment of balance and gait issues in 
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children with spastic paraplegic CP. 

Case Report: 

The child was a 9 years old boy diagnosed with 
Spastic Paraplegic Cerebral Palsy. He was presented with 
the following problems in Physiotherapy department 
of Justice KS Hegde Charitable Hospital, Deralakatte 
Mangaluru, Karnataka, India

Problem List:

Spasticity Grade 1+ in Bilateral hamstrings, Hip 
adductors, hip flexors Grade 1 was noted in bilateral 
plantar flexors according to Modified Ashworth Scale. 
Final 10 degrees of active Extensor lag was noted in 
left knee joint and 5 degrees was noted in right knee 
joint Lacks ability to shift weight in standing posture, 
weakness of bilateral gluteus maximus, hip abductors, 
knee extensors, and dorsiflexors of ankle. Cannot 
maintain balance in activities involving transitions in 
positions. Difficulty in walking independently not even 
5 steps, scissoring was noted in gait.     

On the day 1, assessment was taken where spasticity 
was measured by modified ashworth scale (MAS)8, 
balance was measured by Paediatric Balance Scale 
(PBS)9, parameters of gait like Stride length (by chart 
paper), Cadence (number of steps using stop watch) and 
Speed (by 10 meter walk test) were measured. Child was 
at Stage III of GMFCS.10

Child was treated from June 2017 to October 2017 
at Justice K S Hegde Charitable hospital for 1-and-a-
half-hour session, 6 days a week for 5 months. Task 
oriented training and NDT were given together followed 
by strength training by PNF the next day. 

Treatment goals are the basis for treatment planning, 
gives direction to the treatment and helps in planning 
discharge.

Long term goal (5 months): Mr. X will walk from 
his bedroom to washroom (approx.30 meters) at his 
home independently for five consecutive days without 
scissoring of lower extremities

Short term goal 1(6 weeks): Mr. X will stand 
independently by holding a ball with both hands and 
throw it in basket which is kept at 5 meters’ distance 
without losing balance at least 5 times in 2 mins 

Short term goal 2 (12 weeks): Mr. X will walk for 

10 steps independently without scissoring while entering 
home from parking area  

Treatment goal 1: Mr X will be able to maintain 
balance in kneeling position to lift a ball from ground 
and to throw it in a basket kept at 3 meters’ distance.

Treatment goal 2: Mr. X will be able to do transition 
from kneeling to half kneeling with minimal assistance 
progressed to independent transition to get up to standing 
position.

Treatment goal 3: Mr. X will shift the weight on his 
left leg and place the right leg on a stool of 15 cms height 
with minimal support of therapist without losing balance

Treatment goal 4; Mr. X will walk 20 steps in 
parallel bar with mirror without support for 10 steps.11

Our first priority was to normalize the tone and it 
was achieved by prolonged lengthening with various 
functional positions it was followed with application 
of various strategies using principles of NDT in task 
oriented environment targeting transitions involving 
lower limb. Rhythmic initiation and dynamic reversals 
were used to strengthen the antagonists to achieve 
controlled mobility of lower limb in various positions. 
Task oriented training in standing and walking were 
used for improving balance. Treatment goals were given 
priority and timely achievement of treatment goals 
helped us to achieve short term goals and long term goals 
in time.  Tone was measured by (Modified Ashworth 
Scale), stride length was measured by chart paper and 
ink, cadence was measured by using stop watch, gait 
velocity was measured by using 10 meters walk test, 
balance was measured by using Paediatric Balance 
Scale (PBS) on day 1 and after 5 months. Differences 
in outcome measures before and after treatment Shown 
in table 1, various treatment strategy is shown in figure 
1-4.

Table 1: Outcome measures before and after 
treatment 

Balance/ gait parameters Pre 
intervention

Post 
intervention

Stride length (Inches)                         
55

                          
60

Cadence (Steps/min) 72 100

Gait velocity (m/min) 54 63

Paediatric balance scale 35 48
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 DISCUSSION

NDT is defined as a client centered, hands-on, 
problem solving approach. It is used in the management 
and treatment of children who have disorders of function, 
movement or postural control because of damage 
in their central nervous system. This approach uses 
clinical reasoning rather than a series of standardized 
techniques.7 We have followed principles of NDT in 
International classification of functional disability and 
health (ICF) format. Long term goal is the therapist 
professional judgement of how long a client requires 
to achieve the functional task our long term goal was 
based on the priority of child and parents. To achieve 
the controlled mobility Spasticity, strength and range of 
motion of joints were our primary concern. To achieve 
them we used Task oriented strength training, focused 
on strengthening the lower extremities and practicing 
functional tasks similar to those the child performs 
during daily activities. Task-oriented training is defined 
as the repetitive training of significant, functional 
activities or element of such activities, to acquire well-
organized and effective motor skill.12 Proprioceptive 
Neuromuscular Facilitation (PNF) techniques stimulates 
the proprioceptors of the muscle to enhance the 

performance, flexibility and balance. PNF has been 
proven to be effective in improving the lower limb 
function in cerebral palsy children with spastic diplegia.13 
Rhythmic initiation and dynamic reversals were used 
to strengthen the weak muscles to achieve controlled 
mobility of lower limb. Weight shifting training and 
controlled stepping helped in improving stride length. 
Improved strength of bilateral gluteas maximus, hip 
abductors and knee extensors along with dorsiflexors of 
ankle helped in improvement of cadence and gait velocity 
thereby balance. The child’s active participation helped 
in the faster recovery. Accurate planning, continuity of 
treatment and periodic measurements of outcome helped 
in successfully achieving the treatment goals. Short 
term goals and Long term goals. Hence application of 
evidence based approaches by setting a proper goal and 
achieving it stepwise is proved to be beneficial rather 
than targeting the impairments alone. 

CONCLUSION

Goal directed treatment using NDT, Task oriented 
approach and PNF proved to be effective in the 
management of children with spastic paraplegic cerebral 
palsy.



 260        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

Conflict of Interest- None

Funding: Nil

Consent Form: A written informed consent was 
taken from the parents of the child. 

REFERENCES

1. Rosenbaum P, Paneth N, Levitan A, Goldstein M, 
Bax M, Damiano D, et al. A report: the definition 
and classification of cerebral palsy. Dev Med Child 
Neurol. 2007; 109:8-14.

2. Gladstone M. A review of the incidence and 
prevalence, types and aetiology of childhood 
cerebral palsy in resource-poor settings. Ann Trop 
Paediatr. 2010;30(3):181-196.

3. Minear W. L Special Article: A Classification of 
Cerebral Palsy. Pediatrics. 1956;18;841.

4. Krigger KW. Cerebral palsy: an overview. Am Fam 
Physician. 2006;73(1):91-100.

5. Gilson K M, Davis E, Reddihough D, Graham K. 
Quality of Life in Children with Cerebral Palsy: 
Implications for Practice. J Child Neurol.  2014; 
8:1134-1140.

6. Bottcher L. Children with Spastic Cerebral 
Palsy, Their Cognitive Functioning, and Social 
Participation: A Review. Child Neuropsychol. 
2010;16(3):209-228.

7. Zanon M, Porfírio G, Riera R, Martimbianco A. 

Neurodevelopmental treatment approaches for 
children with cerebral palsy. Cochrane Database 
Syst Rev. 2015; 11:1-4

8. Mutlu A, Livanelioglu A, Gunel M. Reliability 
of Ashworth and Modified Ashworth Scales 
in Children with Spastic Cerebral Palsy. BMC 
Musculoskelet Disord. 2008; 9:44

9. Franjoine M, Gunther J, Taylor M. Pediatric 
Balance Scale: A Modified Version of the Berg 
Balance Scale for the School-Age Child with Mild 
to Moderate Motor Impairment. Pediatric Physical 
Therapy. 2003;15(2):114-128.

10. Bodkin A, Robinson C, Perales F. Reliability and 
Validity of the Gross Motor Function Classification 
System for Cerebral Palsy. Pediatric Physical 
Therapy. 2003;15(4):247-252.

11. Stamer M H Functional Documentation: A Process 
for the Physical Therapist. 2nd ed. Texas: Therapy 
Skill Builders; p. 27-37.

12. Salem Y1, Godwin EM. Effects of Task Oriented 
training on mobility function in children 
with cerebral palsy NeuroRehabilitation. 
2009;24(4):307-13

13. Kumar C, Ostwal P. Comparison between 
Task - Oriented Training and Proprioceptive 
Neuromuscular Facilitation Exercises on 
Lower Extremity Function in Cerebral Palsy-A 
Randomized Clinical Trial J Nov Physiother. 
2016;06(03):1-9.



What is the Nature of the Activities Used for Children in 
Kindergarten?

Saniya Sidhesh Nadkarni, Namita Narayanan2, Jithin John C K, KR. Banumathe4

1Occupational Therapist, Dvruddhi Center, Mumbai, Maharastra, 2Junior Occupational Therapist, Ummeed Child 
Development Centre, Navi Mumbai, Maharastra, 3Occupational Therapist, Centre for Rehabilitation, Calicut, 
Kerala, 4Assistant Professor- Selection Grade, Department of Occupational Therapy, School of Allied Health 

Sciences, Manipal Academy of Higher Education, Manipal, Karnataka

ABSTRACT

Aim: To do the analysis of the activities used for children in kindergarten 

Material and Methods: A cross-sectional study was undertaken to do activity analysis of the activities used 
for children in kindergarten from Manipal, Udupi district, Karnataka. The proforma based on Occupational 
Therapy Practice Framework, third edition was used and the teachers were interviewed to collect the list of 
activities. The activities were analyzed and results were interpreted.

Findings: The descriptive statistics was used to analyse the activities conducted for children based on 
observed performance with respect to expected performance. The activities were focusing on the performance 
skills as follows: process skills (59.76%), motor skills (52.53%) and social interaction skills (50.2%).

Conclusion: The results of the current study conclude that the activities conducted in the kindergarten 
classrooms do focus on process skills, motor skills and social interaction skills.

Keywords: Performance skills, kindergarten school, activity analysis, school children, occupational therapy, 
activities.

INTRODUCTION AND BACKGROUND

The early school environment seems to be a 
pivotal aspect in children’s social development, motor 
development, and for enhancement of cognitive skills1. 
Kindergarten forms the foundation for a more structured 
setting for learning with their peers2. Authors of the book 
‘Eager to learn - educating our pre-schoolers’ believe 
that the first five years are crucial for development of all 
performance areas. The teachers or educators may notice 

many variations in the children’s social, cognitive, 
motor or physical skills and it is essential for them to 
understand that these differences are connected to the 
functional characteristics of the child3.

Adequate functioning in the school is one of the 
main performance tasks of any student and the role of 
occupational therapy in any school environment is to 
first achieve adequate performance skills to improve 
student performance. Suggestion for activity adaptations, 
activity and/or task modifications and assistive devices 
may be necessary to optimize the child’s performance 
in the school setting4. A document made by the authors 
Gloria Frolek Clark, Leslie Jackson and Jean Polichino 
states that the occupational therapy services in early 
school based programs helps the child to participate in 
activities of daily living, education, work, play, leisure, 
and social interactions5.

A study conducted by the Chief Medical Health 
Officer of the Saskatoon Health Region showed that about 
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30.1% of kindergarteners in this region were considered 
developmentally delayed or ‘not ready for school’ 
at the time of entry to primary school6 in the Western 
countries. However, reviewed literature showed that no 
data was available in India related to school readiness in 
kindergarteners and/or whether the activities conducted 
in kindergarten focused on the performance skills. 
Hence, the current study was initiated as a preliminary 
study to capture this concept in India with the following 
aim and objectives.

Aim: To do the analysis of the activities used for 
children in kindergarten 

Objectives:

To collect the list of activities used for children in 
kindergarten.

To do the activity analysis of the collected activities 
used for children in kindergarten. 

Material and Methods:

Research design: A cross sectional study 

Sampling method: Convenience sampling

Sample size: 13 kindergartens out of 16 in Manipal 
were included in the current study. 3 were excluded as 
the permission was denied.

Selection criteria:  Kindergartens which follow 
Central Board of Secondary Education (CBSE), Indian 
Certificate of Secondary Education (ICSE), State Board 
or Matriculation curriculum and within 5 kilometer 
radius of Manipal were included in the study. 

Tool used:

The Occupational Therapy Practice Framework 
(OTPF): Domain and Process, third edition was used 
in the current study. The proforma that was developed 
based on performance skills of OTPF that include motor 
skills, process skills and social interaction skills was 
used to analyze the activities.

Procedure

Principals of the 16 kindergartens were approached 
to obtain permission out of which 13 consented to 
conduct the study. The study was reviewed and approved 
by Institute Ethics Committee (KMC, IEC 51/2016). 
The Principals and the teachers were informed about 

the study and written consent was taken from them. 
Appointments were fixed for interviewing the teachers 
and the school Principals were assured that the name 
of their institution would be kept confidential. Teachers 
were interviewed and list of activities were collected 
from them. The activities were analyzed and results 
were interpreted. 

DATA ANALYSIS

The descriptive analysis was used to find out 
the percentage of performance skills in 83 different 
activities. The collected 83 activities were initially 
analyzed individually by the three of the investigators to 
avoid bias (as shown in the Table 1). The total number 
of sub-categories based on performance skills of OTPF 
were considered as expected performance which was 
derived by multiplying the individual subcategories 
of each performance skill by the number of activities 
and converted to percentage. The data was included 
for interpretation only when two of the investigator 
consented for a particular performance skill to be present 
in the analyzed activity which was considered as the 
observed performance. The same pattern was followed 
for all the 83 activities to collect data for interpretation. 
The percentage of each component was taken to check 
for expected performance and observed performance.  

Table 1: Example of Activity Analysis 

Name of the 
Activity

Activity Demands

Motor Skills Process 
Skills

Social 
Interaction 
Skills

Coloring -

Origami - -

Vegetable 
printing -

FINDINGS

The aim of the study was to collect the list of 
activities that were used in kindergarten and to analyze 
the performance skills that these activities demand. A 
list of 83 activities was obtained and analyzed by three 
investigators separately and then compilation of the data 
was done. Literature on kindergarten, describes that 
children need to have access to good quality kindergarten 
experiences that focus upon all areas of development as 
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required for their optimal achievement throughout the 
early childhood years7,8.

Out of 13 kindergartens, 4 were CBSE and ICSE 
each and 5 were state board. As seen in the table 2, the 
activities were categorized based on approach to activity 
(individual/group), settings of activity (home-based/ 
school-based) and location of activity (indoor/ outdoor). 
These details were provided by the kindergarten teachers 
and this helped us to develop some characteristics about 
the activities used. An article written by Bassok, Latham 
and Rorem compared the kindergartens classrooms 
through 1998 to 2010 and found that the whole class 
activities was about 15% in 1998 and by 2010 it 
increased to 32% 9. Our study findings are contrary to 
the above mentioned study, and it concludes that most of 
the mentioned activities were individual based (55.38%) 
as opposed to group based (44.62%). An assumption 
can be made that this shift is majorly seen because in 
India it is seen that the classrooms generally consist of 
a large number of students and it might become difficult 
for one teacher to monitor big groups hence they prefer 
to conduct individual activities, but no data as such was 
found to support the current assumption.

Table 2: Descriptive Characteristics of Activities 
used in Kindergarten

Characteristics of 
activities Frequency Percentage

Approach to activity

Individual 72 55.38%

Group 58 44.62%

Setting of activity

Home based 18 13.84%

School based 112 86.16%

Location of activity

Indoor 97 74.61%

Outdoor 33 25.39%

A total of 83 activities were then analyzed by 
three individuals separately and the analysis showed 
that 59.76% of the activities demanded process skills, 
52.53% demanded motor skills and 50.2% demanded 
social interaction skills as observed performance against 
the expected performance of 100% as shown in Table 3. 

Table 3: Percentage of Expected Performance 
and Observed Performance among Performance 
Skills

Performance Skills Expected 
performance

Observed 
performance

Motor skills 100% 52.53%

Process skills 100% 59.76%

Social Interaction 
skills 100% 50.2%

In the current study, the results showed that the 
kindergarten activities are focused on process skills 
(59.76%) with reference to Table 3.  A lot of kindergarten 
teachers believe that process skills are fundamental 
and that kindergarten is the time when children learn 
the behaviors of teacher directed tasks and learn the 
rules of the classroom. Hence, it could also be said that 
kindergartens are now developing a culture of learning 
related behaviors10,11. Thus, it is seen that many other 
studies support the findings of the present study that most 
kindergartens are concentrating upon process skills.

According to Table 3, 52.53% of the activities 
demanded motor skills in the current study. There are 
still some differences seen in the expected and observed 
performance for motor skills. The lack in motor skills 
could be attributed to the fact that most of the activities 
are indoor activities which focus more on the fine motor 
skills than the gross motor skills. 

Kindergarten is assumed to be the time when the 
child learns the ropes of social conventions which assist 
in communicating with peers, adults as well as in social 
situations12. However, the present study showed that 
social interaction skills (50.2%) has some deficiency in 
the expected and observed performance level as can be 
determined from Table 3, and this could be ascribed to 
the fact that most teachers assign individual activity and 
so the interaction factor may be comparatively less. 

Strengths and limitations

The activity analysis was done by the three 
investigators independently is one of the strengths of 
the current study. This was a preliminary study which 
could aid in further research in this field. The number 
of schools that were a part of this study were relatively 
less and hence more number of activities could not be 
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collected. The study was done on the basis of convenience 
sampling to get an understanding of the current scenario 
of kindergarten classrooms and concrete conclusions 
cannot be drawn from the study because of the fact that 
the study participants are not randomized. The list of 
activities analyzed were on a hearsay basis and not on an 
observational basis because this would have been more 
time consuming and the investigators had time restraints.

Recommendations

Future studies analyzing the minimum percentage 
requirement of performance skills for school readiness 
may be conducted. A longitudinal study with random 
sampling could also be conducted to get a broader 
understanding of the scenarios in the kindergarten 
classrooms. As an occupational therapist who are aware 
of the developmental stages, we could assist in making 
universal guidelines for preparatory stages of school 
readiness.

CONCLUSION

The results of the current study conclude that the 
activities conducted in the kindergarten classrooms do 
focus on process skills, motor skills and social interaction 
skills.
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ABSTRACT

Introduction: Acinetobacter (gram-negative bacteria) has become a threat in all the hospitals, especially in 
the Intensive Care units, being mainly treated with Carbapenem. But now, Carbapenem-resistant bacteria 
have evolved, Thus, treatment of such a patient with Carbapenem-resistant Acinetobacter infection becomes 
more difficult. This study will compare the factors that may cause Carbapenem-resistant and Carbapenem-
sensitive Acinetobacter infection thereby helping in management of multidrug resistant Acinetobacter 
infections.

Materials & Methods: This study is retrospective hospital based study executed in hospitals associated 
with Kasturba Medical College, Mangalore, Karnataka. Records of, 75 patients with Carbapenem-resistant 
Acinetobacter infection and 75 patients with Carbapenem-sensitive Acinetobacter infection were evaluated 
using a Proforma prepared after extensive literature review. The collected data were entered in, and analysed 
using SPSS version 16.0. For qualitative analysis of data, statistical Chi-square test was used and p < 0.05 
was taken as statistically significant. 

Results: Among 75 reports, with Carbapenem-resistant Acinetobacter 3 (4%) of the 75 reports had 
Acinetobacter resistant to Meropenem and Imipenem. 56 of the 75 reports had Acinetobacter resistant to 
all the Carbapenems. More than three quarters of individuals with Resistance had Co-morbid conditions 
present compared to 64% in Sensitive.

 24% of Carbapenem-resistant individuals had pneumonia compared to 4% in Carbapenem-Sensitive. ICU 
admissions were less (26.3%) in sensitive cases compared to resistant (49.3%). Recovery was better in 
Acinetobacter Sensitive individuals (42.7%) when compared to Resistant which was just 11%.
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INTRODUCTION

Acinetobacter (gram-negative bacteria) has become 
a threat in all the hospitals, especially in the Intensive 

Care units, all over the world [1]. It is more common 
in patients who are intubated, catheterized etc. They 
mainly colonize skin, oropharynx, respiratory tract 
and urinary tract. They colonize (not so frequently) 
the gastrointestinal tract [2}. Meningitis, peritonitis, 
urinary tract infections, endocarditis (native valve 
infective endocarditis and prosthetic valve endocarditis), 
community-acquired pneumonia, and cholangitis are 
very rare association of infection of Acinetobacter. 
It has been found that patients who undergo liver 
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transplantation [3] or cardiac surgery [4] get Carbapenem-
resistant Acinetobacter infection.

 Predisposing Factors:

Colonization of Acinetobacter is of high tendency 
when agents of antimicrobial therapy have insignificant 
or no action against Acinetobacter.

Staying where other patient (like ICUs) are infected 
with Acinetobacter.

Clinical symptoms: There are no specific clinical 
symptoms.

Many patients get colonized by Acinetobacter, but 
all patients do not suffer from infection. It depends on 
the immunity of the patient.

Acinetobacter species (mainly, Acinetobacter 
baumannii), are usually treated with Carbapenem. But 
now, Carbapenem-resistant bacteria have evolved, and 
treatment is given with a combination of Carbapenem 
and Cephalosporin or Carbapenem and Colistin. [4], [5]

Thus, treatment of such a patient with Carbapenem- 
resistant Acinetobacter infection becomes all the more 
difficult. This study will compare the factors that may 
cause Carbapenem-resistant and Carbapenem-sensitive 
Acinetobacter infection. Carbapenem-resistant and 
Carbapenem-sensitive Acinetobacter infection treatment 
outcomes have not been analyzed and compared in 
nearly all the studies [5].So, the data obtained from 
this study will bring forth such a comparison, as well, 
thereby helping in management of multidrug resistant 
Acinetobacter infections.

OBJECTIVES

To compare various parameters between the 
two categories (Carbapenem-sensitive Acinetobacter 
infection and Carbapenem-resistant Acinetobacter 
infection) namely, age, number of days of hospital stay, 
number of co-morbid conditions, number of antibiotics 
taken, which can lead to the infection. 

To compare the outcome of treatment in both the 
groups of patients

LITERATURE REVIEW

In 2016, a study by C Q Aline et. al, retrospective 
in nature, was carried out to find out if there were lower 

chances of survival in patients who had Acinetobacter 
spp. bacteremia compared to those who had bacteremia 
due to other pathogens, aiming the critically ill 
patients. There was no dissimilarity found between 
patients with Acinetobacter spp. and other pathogens, 
regarding age, sex, APACHE II score, Charlson 
Comorbidity Score and type of infection according to 
the investigation done. Diabetes mellitus, Age above 
60 years and Acinetobacter spp. infection were allied 
with poor prognosis. From the multicomponent model, 
Acinetobacterspp. infection (HR = 1.93, 95 % CI: 1.25–
2.97) and more than  60 years of age were individualistic 
prognostic factors.

In 2015, a study by Avkan-Oguz V et. al, 
microorganism’s effect was the basis of investigations, 
which were found in  culture  of recepients of liver 
transplant with infection of the surgical site  on antibiotic 
treatment. Findings were that, eighteen (25.4%) cases 
were polymicrobial especially, Acinetobacter baumannii 
and Enterococcus species. 

In 2014, a study by Nguyen Thi Khanh Nhu et. al, 
retrospective in nature, done over an 11-year period, 
aiming at understanding and documenting changes 
in the agents causing VAP and their  susceptibility to 
antimicrobials in a major infectious disease hospital 
located in southern Vietnam. A prominent shift from 
Pseudomonas to Acinetobacter spp.was observed ,as the 
most prevalent bacteria and was also found in ventilator’s 
tracheal aspirate  associated with Pneumonia patients. 
Though resistance to antimicrobials was a common 
occurrence, there was a proportional annual rise in 
carbapenem-resistant Acinetobacter spp. as recorded 
from 2008 uptil next 3 years (annual trend; odds ratio 
1.656, P = 0.010).

In 2014, a study by Pascale G D, a retrospective 
study of data, collected prospectively, was performed 
in a teaching hospital’s ICU in Rome, to find the 
safety and efficiency of Tigecycline doses that was 
higher than the normal standard dose. Among the main 
isolated pathogens (mostly Acinetobacter baumanni and 
Klebsiella pneumoniae), the use of higher than standard 
doses of tigecycline was the only individualistic predictor 
of clinical cure (odds ratio (OR) 6.25; 95% confidence 
interval (CI) 1.59 to 24.57; P = 0.009).

In 2014, a study by Balkhy H H, retrospective in 
nature, to examine the extent of resistance to multiple 
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drugs among common microbial causes of VAP 
in the adult intensive care unit (ICU), showed that 
Acinetobacter spp. was highly (60-89%) resistant to all 
antimicrobials including carbapenems (three- and four-
class MDR prevalence were 86% and 69%, respectively).
There was a worse profile of ICU patients with resistant 
Acinetobacter, but not patients’ outcomes.

In 2008-2009, a retrospective study comparing 
the results of carbapenem-resistant A. baumannii VAP 
treated with colistin or with ampicillin-sulbactam, were 
analysed and it was established to have same results.

In 2003-2004, a retrospective, matched, cohort 
study by Sunenshine R H et. al, was carried out to 
study the effect on mortality rates, hospital stay 
duration and intensive care unit (ICU) stay duration of 
patients infected with multi - drug resistant strains of 
Acinetobacter. Healthcare-acquired and community-
acquired Acinetobacter infections were taken into 
consideration. In-hospital mortality rates with 
MDR Acinetobacter infections (26%) were higher than 
susceptible references (18%) or uninfected ones (11%). 
Antimicrobial drug therapy (discordant) was more 
customary for MDR Acinetobacter–infected patients 
than for susceptible ones (91% vs. 65%, p<0.001). On the 
other hand, patients with MDR Acinetobacter infection, 
who were treated with conflicting antimicrobial drug 
therapy, initially were five times more likely of an 
increased duration of stay in the ICU.

MATERIALS AND METHOD

This study is retrospective hospital based executed 
in hospitals associated with Kasturba Medical College, 
Mangalore, Karnataka. Records of, 75 subjects for 
Carbapenem-resistant Acinetobacter infection and 
75 subjects for Carbapenem-sensitive Acinetobacter 
infection were evaluated using a Proforma prepared 
after extensive literature review and based on 
information available from records of patients who were 
admitted to the hospital. The study population included 
patients admitted to the hospital with hospital-acquired 
or community-acquired Carbapenem-sensitive or 
Carbapenem-resistant Acinetobacter infection.

The collected data were entered in, and analysed 
using SPSS version 16.0. For qualitative analysis of 
data, statistical Chi-square test was used and p < 0.05 
was taken as statistically significant. 

RESULTS

TABLE 1: Carbapenem-resistance variation:

Name of carbapenem to which 
the bacteria is sensitive

Number of individuals 
(N=75)

None 56 (77.7%)

Meropenem 2   (2.7%)

Imipenem 13 (17.3%)

Ertapenem 0

Both Meropenem and Imipenem 3   (4%)

In the study, it was found that among all the 75 
reports collected, of patients with Carbapenem-resistant 
Acinetobacter, their respective laboratory specimens, 
were senstitive to one or the other Carbapenems, while 
3 (4%) of 75 reports had Acinetobacter resistant to 
Meropenem and Imipenem. 56 of the 75 reports had 
Acinetobacter resistant to all the Carbapenems. The 
above data was highly significant, statistically ( p value 
<0.05).

There was presence of co-morbid conditions in 
both the categories of individuals, Carbapenem-resistant 
and Carbapenem-sensitive. An association between 
the presence of co-morbid conditions and acquitting 
of Carbapenem-resistant or Carbapenem-sensitive 
Acinetobacter infection, was proved statistically 
(Pearson’s chi-square test: df-1, p value =0.047).

Though the presence of co-morbid conditions 
had an association with Carbapenem resistance, the 
total number of Co-morbid conditions didn’t have any 
statistical significance with Carbapenem resistance or 
sensitivity.

In the study, it was found that among the 75 
individuals who had Carbapenem-resistant Acinetobacter 
infection, DM was present in 20 (26.7%) patients. In 75 
individuals with Carbapenem-sensitive Acinetobacter 
infection, DM was present in 15 (20%) patients.

In the study, out of the 75 individuals with 
Carbapenem-resistant Acinetobacter infection, 21 (28%) 
of them had Hypertension, and out of the 75 individuals 
with Carbapenem-sensitive Acinetobacter infection, 22 
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(29.3%) had Hypertension. 

It was noted, only individuals with Carbapenem-
resistance also had bronchial asthma as one of the co-
morbid conditions. Among the Carbapenem resistant 
individuals who were 75 in number, 5(6.7%) of them 
had bronchial asthma (Pearson’s chi-square test: df-2,                     
p value < 0.05).

There was a strong association (Pearson’s chi-square 
test: df-2, p value = 0.001), found between Carbapenem-
resistant and Carbapenem-sensitive Acinetobacter 
infection, and presence of other comorbid-conditions 
(which did not include Hypertension, Diabetes 
Mellitus, COPD, bronchiectasis). These co-morbid 
conditions which were taken into account were cancer, 
CKD, RVD, anemia, IHD, CVA,respiratory problems, 
hypothyroidism, ALL, IHD, alcohol dependence 
syndrome, cardiac disorders, urinary incontinence, acute 
coronary syndrome, encephalitis.

Following Bar Graphs show invasive procedures that 
were done which shows a strong statistical significance. 
There was an association between the invasive 
procedures and Carbapenem-resistant or Carbapenem-
sensitive Acinetobacter infection.

Graph 1: Comparison of Invasive Procedures done in 
Carbapenem Resistant Vs Sensitive Groups

Pneumonia was present in quite a few individuals, 
both with Carbapenem-sensitivity and Carbapenem-
resistance. 

The following Bar Graph Number 2 shows a 
comparison between pneumonia in Carbapenem-
sensitive and Carbapenem-resistant patients
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 Graph  2 : Comparison between pneumonia in Carbapenem-
sensitive and Carbapenem-resistant patients

49.3% of Carbapenem-resistant were admitted to 
ICU compared to 20.6 % of Carbapenem-sensitive. 
There was high statistical significance (Pearson’s chi-
square test: df-1, p value = 0.004) among individuals 
with Carbapenem-resistant or Carbapenem-sensitive 
Acinetobacter infection and ICU admission.

There were varied specimens from which 
Carbapenem-resistant Acinetobacter and Carbapenem-
sensitive Acinetobacter were obtained. 

Out of these samples sputum samples had the highest 
frequency of Acinetobacter prevalence. Among the 49 
sputum samples which had Acinetobacter, 21 (28%) 
samples contained Carbapenem-resistant Acinetobacter 
and 28 (37.3%) samples contained Carbapenem-
sensitive Acinetobacter.

TABLE 2: Outcome of Treatment

Outcome Carbapenem-
resistant (n=75)

Carbapenem-
sensitive (n=75)

Recovered 1 (11%) 32 (42.7%)

Improved 31 (41.3%) 31 (41.3%)

Unchanged 6 (8%) 6 (8%)

Deteriorated 5 (6.7%) 2 (2.7%)

Expired 18 (24%) 4 (5.3%)

Unknown 4 (5.3%) 0

The outcomes of treatment showed high statistical 
significance (Pearson’s chi-square test: df- 5, p value 
<0.05). Among the 75 patients with Carbapenem-
sensitive Acinetobacter infection, maximum, i.e., 32 
(42.7%) of them recovered. Among the 75 patients 
with Carbapenem-resistant Acinetobacter infection, 
maximum, i.e., 31(41.3%) improved. Among the 
Carbapenem-resistant patients, 18 (24%) expired while 
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among the Carbapenem-sensitive patients, 4 (5.3%) 
expired. 

DISCUSSION

The aim of the study was to compare various 
parameters between the following two categories of 
patients - Carbapenem-sensitive Acinetobacter infection 
and Carbapenem-resistant Acinetobacter infection. The 
various parameters which were considered included, 
age, number of days of hospital stay, number of co-
morbid conditions, number of antibiotics taken, which 
can lead to the infection and to compare the outcome 
of treatment in both the groups of patients. The study 
was retrospective in nature, and was carried out in 
Karnataka, in two tertiary care hospitals in Mangalore. 
Data was collected in a proforma prepared after extensive 
literature review that would help, gain information on all 
the above mentioned objectives. 

The current study included 150 patients’ records, of 
whom 75 were of patients with Carbapenem-resistant 
Acinetobacter infection and 75 were from patients 
with Carbapenem-sensitive Acinetobacter infection. 
In the study by Aline C Q et. al [1], which was also 
retrospective in nature just like the present one, it was 
found that critically ill patients who were of age more 
than 60 years and who had Diabetes Mellitus had 
significantly poorer prognosis when combined with 
Acinetobacter infection. But in the present study, it was 
seen that Diabetes Mellitus or age more than 60 years 
had no such association with Acinetobacter infection. 
In this study, it was seen that, bronchial asthma had an 
association with Carbapenem-resistant Acinetobacter 
infection. And, it was seen that only individuals with 
Carbapenem-resistant Acinetobacter infection also 
had bronchial asthma. There was a high statistical 
significance (p=0.001) noted with other comorbid 
conditions(as mentioned previously) and Carbapenem-
resistant Acinetobacter infection.

In the study by Balkhy H H , it was seen that there 
was a worse profile of patients with ICU admission 
who had Multidrug-resistant Acinetobacter infection. 
Same was the case with the present study. The current 
study compared ICU patients with Carbapenem-
resistant Acinetobacter infection and ICU patients with 
Carbapenem-sensitive Acinetobacter infection. It was 
found that, for Carbapenem-resistant Acinetobacter 
infection, ICU admission was a strong risk factor. It 

was seen that, out of the 75 Carbapenem-resistant 
Acinetobacter infected patients, 37 (49.3%), had been 
admitted to ICU. In the aforementioned study, there 
was a worse profile of patients with drug resistant 
Acinetobacter infection, but not with patients’ outcomes. 
But the present study showed that outcomes of treatment 
and Carbapenem-resistance had a high significance. 

In the study by Gurjar M et. al, it was seen that 
Carbapenem-resistant Acinetobacter infection with 
Ventilator Associated Pneumonia (VAP) acted as a 
strong risk factor for the former. Same was the result 
with the present study. But in this study, risk factors 
of Carbapenem-resistant Acinetobacter infected 
patients were compared with Carbapenem-sensitive 
Acinetobacter infection. Also, presence of pneumonia 
at ICU admission has an impact on the outcome of the 
patients, according to the mentioned study. In this study 
also, when pneumonia was taken as a factor, it proved to 
be a high- risk factor for both Carbapenem-sensitive and 
Carbapenem-resistant Acinetobacter infection. 

In a study by Rebecca H Sunenshine et. al [5], first 
of its kind, that it directly assessed the outcomes of 
patients with drug-resistant Acinetobacter infection. But 
in the current study, the treatment outcomes of patients 
with Carbapenem-resistant Acinetobacter-infected 
patients were compared with Carbapenem-sensitive 
Acinetobacter-infected patients. It was seen that, 
patients of the former category improved after treatment 
but those of the latter category recovered completely.

So, all the above mentioned studies mostly assessed 
drug-resistant Acinetobacter infection or drug-sensitive 
Acinetobacter infection. But the two categories were 
never compared. The present study compared the two 
categories of patients, those with Carbapenem-resistant 
Acinetobacter infection and Carbapenem-sensitive 
Acinetobacter infection. The co-morbid conditions like 
cancer, CKD, etc. did act as strong risk factors for both 
the categories of patients. But bronchial asthma was a 
risk factor for only Carbapenem-resistant Acinetobacter-
infected patients, as no patients were found in the study of 
150 patients’ records, where a patient had Carbapenem-
sensitive Acinetobacter infection and bronchial asthma 
alongside. Previous studies [1] showed that DM was a 
risk factor for Acinetobacter infection. But, in the current 
study DM did not prove to be a risk factor for any of the 
two categories of patients. 
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CONCLUSION

Co-morbid conditions like cancer, CKD, ARDS, 
anemia, cor pulmonale, ets acted as risk factors for both 
Carbapenem-sensitive Acinetobacter-infected patients 
and Carbapenem-resistant Acinetobacter infected 
patients.

For patients infected by Acinetobacter that is 
resistant to Carbapenem, bronchial asthma is a risk 
factor. 

ICU admission was a risk factor for both the 
categories of patients. 

No importance was found in the number of days of 
hospital stay, number of antibiotics taken, or incidence 
of hospital-acquired and community-acquired infections 
in the two categories of patients.

Maximum patients with Acinetobacter infection 
that is resistant to Carbapenem recovered after treatment 
while maximum patients with Acinetobacter infection 
that is resistant to Carbapeneminfection recovered after 
treatment. So, the outcomes of treatment for the two 
categories of patients were different.

RECOMMENDATIONS

Patients with bronchial asthma should be looked 
after, specifically so that they don’t acquire Carbapenem-
resistant Acinetobacter infection. Prophylaxis can be an 
option, especially for those admitted to the ICU, or who 
are intubated, or getting mechanical ventilation or those 
who have tracheostomy done.

Patients with co-morbid conditions should be looked 
after specifically, so that they don’t acquire Carbapenem-
sensitive or Carbapenem-resistant Acinetobacter 
infection.

ICUs should be disinfected and monitoring of all 
patients in the ICU should be done for Acinetobacter 
infection (both Carbapenem-resistant and sensitive).

Monitoring (especially, culture and sensitivity) 
of intubated, mechanically ventilated patients for 
Acinetobacter infections should be done. Tracheal 
aspirates should also be cultured for Acinetobacter in 
tracheostomy patients.
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ABSTRACT

BACKGROUND: Diabetes mellitus, a chronic metabolic disorder, may have a negative effect on the 
quality of life of diabetics.

AIM: To evaluate the gender differences in quality of life (QOL) of type-2 diabetics with metabolic 
syndrome (MS).

METHOD: The cross-sectional study was conducted at the outpatient clinic of a tertiary hospital in Madurai, 
on 166 type-2 diabetics with MS. Baseline characteristics, anthropometric measurements and biochemical 
profile were elicited through a pre-tested questionnaire. QOL of the diabetics was evaluated using the 
WHOQOL-BREF questionnaire. Gender comparisons were statistically tested.

RESULTS: The overall mean QOL scores were 28.08±6.95 and 32.35±12.08 for male and female diabetics 
respectively which differed significantly (P<0.001). Women diabetics had better perception of QOL 
compared to men. 

CONCLUSIONS: QOL as reported by the diabetics was poor, with women scoring better than male 
diabetics.
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INTRODUCTION

Type-2 diabetes mellitus is a complex, heterogeneous 
metabolic condition with serious short-term and long-
term consequences1. Metabolic syndrome (MS) indicates 
a cluster of unfavourable health factors such as obesity, 
insulin resistance, dyslipidemia and hypertension that 
increase the risk of developing cardiovascular diseases, 
especially in type-2 diabetes2, 3. Metabolic syndrome is 
recognized as a reliable long-term predictor of adverse 
health outcomes4. The long-term complications of 

diabetes, with their considerable impact on health, may 
as a result also have a negative impact on quality of life. 

Quality of life (QOL) is defined by WHO5 as 
“individuals’ perceptions of their position in life in the 
context of culture and value systems in which they live 
and in relation to their goals, expectations, standards 
and concerns”. It is a broad ranging concept affected 
in a complex way by the person’s physical health, 
psychological state, level of independence, social 
relationships, personal beliefs and their relationship to 
salient features of their environment. 

SUBJECTS AND METHOD

The study was based on a cross-sectional 
representative sample of 1126 adult type-2 diabetics 
attending the outpatient clinic in Southern Tamil Nadu. 
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The subjects were selected based on the inclusion criteria 
of being able to read the questionnaire and provide 
informed consent, were >18 years of age, diagnosed 
as suffering from type-2 diabetes mellitus for at least 
one year and an exclusion criteria of having severe co-
morbidities or psychiatric disorder. Institutional ethical 
clearance was obtained for the study, conducted between 
April and October 2017. A pre-tested questionnaire 
was used to elicit information on the demographic and 
socio-economic profile of the subjects. Anthropometric 
measurements were obtained directly from the patients 
at the outpatient department and the biochemical data 
were collected from the hospital records. The definition 
of MS used in the study adhered to the National 
Cholesterol Control Program Adult Treatment Panel 
(NCEP ATP-III) definition modified for Asian Indians6: 
central obesity measured by waist circumference(WC) 
≥90cm in men and ≥80cm in women; fasting plasma 
glucose(FPG) ≥100mg/dl or diagnosed with type-2 
diabetes; hypertension with systolic BP≥130mmHg 
or diastolic BP≥85mmHg; elevated triglyceride level 
≥150mg/dl; reduced HDL-cholesterol level <40mg/dl 
for men and <50mg/dl for women.

From the identified type-2 diabetics with MS, a sub-
sample was chosen for the study on quality of life. The 
Tamil version of the WHOQOL-BREF questionnaire 
was used to facilitate better understanding by the 
respondents. Prior permission was obtained from WHO 
and the questionnaire was field tested for reliability. The 
WHOQOL-BREF questionnaire consists of 26 questions: 
two questions from the overall QOL and general health 
and 24 questions of satisfaction, divided into four 
domains: physical and psychological health, social 
relationships and environmental health. The response of 
each question was rated on a 5-point Likert scale and 
the raw scores in each domain were transformed to a 

4 - 20 score according to WHO guidelines7. The mean 
score of questions in each domain was used to calculate 
the domain score that was finally transformed linearly 
to a 0-100 scale8. The total score and hence QOL was 
classified by the investigators as poor (<33), average 
(33-66) and good (>66). 

Data Analysis

Data were analysed using SPSS version 22.0 
for Windows (SPSS Inc., Chicago, USA).  Based on 
normality test, all continuous data were found to be 
normally distributed and were presented as descriptive 
statistics i.e., mean and standard deviation, and gender 
comparisons using unpaired ‘t’test. The statistical 
significance was assumed at a p-value of <0.05. The level 
of correlation between the overall QOL scores and MS 
parameters was examined using Pearson’s correlation 
coefficient. Independent t-test and chi-square test were 
used to investigate the relation between the QOL scores 
and baseline characteristics. 

RESULTS

Prevalence of Metabolic Syndrome among the 
type-2 diabetics

The overall prevalence of metabolic syndrome 
among the type-2 diabetics (N=1126) was above three 
fourth (77.44%) of the sample population, higher among 
women (84.67%) as compared to men (72.40%). The 
sub-sample for QOL study was selected based on the 
presence of more than three positive parameters of MS. 
A sub-sample of 166 (14.74%) adult type-2 diabetics 
with metabolic syndrome (92 female and 74 male) were 
identified for the QOL study. The profile of the selected 
sub-sample of type-2 diabetics with metabolic syndrome 
is presented in the following table. 

Table 1: Gender-wise comparison of MS components in type-2 diabetics with MS

Parameters

Female
(n=92)

Male
(n=74) P value

Mean±SD Mean±SD

Age                                        (yrs) 50.78±11.66 53.77±11.39 0.099

BMI                                   (kg/m2) 28.73±4.54 27.16±4.002 0.021*

Waist Circumference             (cm) 96.75±9.84 81.34±9.81 P<0.001***

BP-Systolic                      (mmHg) 144.34±19.18 140.27±14.14 0.130
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BP-Diastolic                     (mmHg) 87.8±11.3 87.0±10.84 0.643

Fasting Plasma Glucose    (mg/dl) 188.9±61.5 198.22±66.52 0.352

LDL Cholesterol               (mg/dl) 132.04±38.43 119.29±42.02 0.043

HDL Cholesterol               (mg/dl) 38.68±5.03 33.51±2.95 P<0.001***

Triglycerides                     (mg/dl) 255.88±98.48 265.97±121.93 0.556

         *p<0.05   - Significant   , **p<0.01 and ***p<0.001 highly significant.  

Cont... Table 1: Gender-wise comparison of MS components in type-2 diabetics with MS

The mean age of the subjects was comparable 
between genders. A mild significant difference (p=0.021) 
in BMI was noted between the male and female subjects. 
The mean WC of the male subjects was lower than the 
cut-off for men (P<0.001). Women diabetics had a 
higher mean WC and lower HDL level when compared 
to men which may explain the higher prevalence of MS 
in women. The mean values of parameters such as BP, 
FPG and TG were above the cut-off values as per MS 
definition and were comparable between genders. 

The quality of life measure were tested for the 
reliability and the Cronbach’s Alpha was 0.801 which 
well exceeds the minimum value of 0.709,10. 

Gender comparison of association between 
overall QOL scores and baseline characteristics

Most of the male (59.5%) and female (65.2%) 
subjects were in the age range of 41 to 60 years and 
women in this age range had highest overall mean 
QOL scores (33.5±12.4) when compared with men 
(26.4±2.4). Men had higher mean QOL score (31.3±6.1) 
in the age range of 21 to 40 years when compared to 
women (29.3±11.6) in this age group. Marital status 
led to significant (P<0.001) difference in QOL scores 
within the male group. Most of the female (71.7%) and 
male (59.5%) subjects belonged to joint family which 
contributed to higher QOL scores. The QOL scores 
had no significant association with religion. A majority 
(64%) of the subjects in both genders had professional 
education and almost 42% of each gender group 
belonged to upper middle class. 

Table 2: Comparison of overall QOL scores and demographic variables between genders  

Parameters
Overall Quality of Life scores within groups

Female (n=92)
P value

Male (n=74)
P valuen(%) Mean±SD n(%) Mean±SD

Age        ≤20yrs
0 0

0.405

1(1.3) 58. ±0

P<0.001***
21-40yrs 18(19.6) 29.3±11.6 6(8.1) 31.3±6.1
41-60yrs 60(65.2) 33.5±12.4 44(59.5) 26.4±2.4
≥60yrs 14(15.2) 31.3±10.9 23(31.1) 29.2±9.5
Marital Status

0.418 P<0.001***

Unmarried 0 0 2(2.7) 54.8±4.6
Married 89(96.7) 32.2±12.1 69(93.2) 27.4±5.5
Widowed 0 0 1(1.3) 28.3±0
Divorced 2(2.17) 28±0 0 0
Separated 1(1.08) 52±0 2(2.7) 25.8±3.2
Family members

0.552 0.899
≤ 4 members 42(45.7) 31.5±11.9 29(39.2) 27.9±6.9
> 4 members 50(54.3) 33.04±12 45(60.8) 28.2±7.1
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Family type

0.081 0.289
Joint 66(71.7) 33.7±13.3 44(59.5) 28.7±8.2
Nuclear 26(28.3) 28.9±7.6 30(40.5) 27.03±4.5
Religion

0.660 0.783
Hindu 66(71.7) 32.7±12.3 57(77.0) 28.3±7.82
Muslim 13(14.1) 29.5±9.4 10(13.5) 27±2.23
Christian 13(14.1) 33.3±13.5 7(9.5) 27.1±2.43
Education

0.096 0.315
Middle school 9(9.8) 37.0±14.7 9(12.2) 25±4.36
Higher secondary 9(9.8) 38.6±17.8 6(8.1) 26.04±2.21
UG/PG 15(16.3) 34.7±14.6 11(14.9) 30.3±8.0
Professional 59(64.1) 30.1±9.4 48(64.8) 28.3±7.35
Socio-Economic Status 

0.19 0.423

Lower 0 0 0 0
Upper Lower 23(25.0) 36.5±15.7 15(20.3) 26.2±4.45
Lower Middle 24(26.1) 29.1±9.5 21(28.4) 29.7±9.5
Upper Middle 39(42.4) 32.1±11.3 32(43.2) 28.2±6.47
Upper 6(6.5) 30.7±6.56 6(8.1) 26.04±1.87

Significant association was observed between QOL 
scores and age (p<0.001), marital status (p<0.001) and 
occupation (p<0.05) respectively in male subjects. 
This observation may explain the reason behind the 
low QOL scores among the male diabetics since QOL 
is a subjective measure, influenced by the dependent 
variables. 

Comparison of mean QOL scores of each domain 
between genders

QOL scores of each domain were tested for 
significance using an independent sample t-test. 

Table 3: Comparison of QOL domain scores 
between genders

QOL Domains Gender(n) Mean QOL 
scores P value

Physical health
Male(74) 30.85±9.25

0.041*
Female(92) 34.45±12.50

Psychological 
health

Male(74) 34.17±7.58
0.02*

Female(92) 37.47±10.45

Social 
relationship

Male(74) 22.31±9.97
0.01*

Female(92) 27.54±16.16

Environment 
health

Male(74) 24.97±6.82
0.007**

Female(92) 29.62±13.34

Overall QOL
Male(74) 28.07±6.95

0.009**
Female(92) 32.35±12.08

Cont... Table 2: Comparison of overall QOL scores and demographic variables between genders  

Women diabetics had significantly higher scores 
than that of men within each domain. The highest score 
was obtained in the psychological domain and the 
lowest score for social relationships among both groups. 
Although a significant difference (P=0.009) was noted in 
the overall QOL scores between groups, the differences 
in the individual domain scores were not highly 
significant, except for the scores in the environment 
domain (P=0.007). The higher scores by women may be 
attributed to the younger age range when compared to 
men in the study group. Further, an equal percentage of 
women subjects had professional education compared 
to men, which may have contributed to their better 
perception of QOL.

A majority of male diabetics with MS had low levels 
of perception of quality of life in all domains while the 
women diabetics had better perception of QOL especially 
in variables such as physical and psychological health 
domains. Highest proportion (95.9%) of male subjects 
had poor perception of their social relationships, followed 
by 94.6% with poor scores in the environmental domain.

The correlation of quality of life scores with the 
individual parameters of MS was analysed using 
Pearson’s correlation coefficient and the values were 
compared between genders. WC, BMI and TGL in male, 
and HDL and TGL in female subjects showed a positive 
correlation with QOL compared to the other parameters 
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of MS. Although WC was negatively correlated with 
QOL in female subjects, BMI showed negligible 
positive correlation. It may be inferred that the overall 
occurrence of MS had more impact on the QOL scores 
than individual parameters of MS.  

DISCUSSION

The study aimed to compare the QOL of male and 
female type-2 diabetics with metabolic syndrome in a 
tertiary out-patient diabetic clinic. Metabolic syndrome 
was present in majority (77.44%) of the type-2 diabetics, 
also stated by various studies11, 12, 13. Women had a higher 
prevalence rate which maybe a result of difference in the 
cut-off values of individual parameters of MS 14, 15. 

A majority of the male and female diabetics were 
in the age group of 41-60 years with a mean overall 
QOL score of 26.4±2.4 in men and 33.5±12.4 in female 
subjects. It is observed that younger type-2 diabetics had 
significantly higher QOL scores than older persons16, 17. 
However, a study embarked on an elderly population 
in a small town in Tamilnadu18 showed a better mean 
QOL score. Association of QOL scores with marital 
status, exhibited in unmarried male subjects (2.7%) have 
negligible implication. It may be noted that QOL was 
not influenced by any specific demographic parameter 
in women. However, the QOL scores were significantly 
associated with age, marital status and occupation in 
male diabetics18. Among the MS parameters, WC and 
HDL had varying correlations with QOL scores for male 
and female subjects. Women diabetics had significantly 
higher waist circumference which may have influenced 
the negative correlation (r = -0.10) with QOL. HDL 
cholesterol had mild negative correlation in men (0.07). 
It was found that dyslipidemia had the lowest correlation 
with QOL19. Blood pressure was the only parameter that 
had similar negative correlations in both genders. 

The individual domain QOL scores were significantly 
higher in women than among men diabetics in contrast 
to most findings 20, 21. However, other studies support our 
observation of higher QOL in female than male diabetics 
22, 23. Both genders perceived lowest levels of QOL in the 
social domain followed by the environmental domain. 
This suggests that external factors exhibit greater 
influence on QOL of diabetics than their personal 
factors such as physical and psychological influences, 
irrespective of gender. Thus, diabetic individuals with 
MS were more likely to have poor scores in the domains 

of general health, vitality, social functioning and role 
limitations due to emotional problems. QOL can be 
enhanced among people with diabetes by interventions 
that improve glycaemic control, changes in insulin 
delivery systems, and educational and counselling 
sessions that support the development of diabetes 
specific coping skills24.

Limitations:

In this study, sample was limited to diabetics with 
MS in a tertiary hospital and hence the findings cannot 
be generalised to populations. Diabetics without MS 
were not included in the study, therefore impact of 
MS in diabetes on QOL could not be compared. Other 
associated factors related to QOL, such as, behavioural 
characteristics, social wellbeing and environmental 
health were not included in the study owing to paucity 
of time 

CONCLUSION

The cross-sectional study measures the burden of 
MS on type-2 diabetics and its effect on their quality of 
life. These findings suggest that MS as a constellation 
of conditions has a greater impact on QOL than the 
individual disorders. Quality of life of diabetics is a 
strong indicator of the patient care process, influenced by 
the available healthcare facilities, family support, social 
and environmental influences. Further, longitudinal 
studies are recommended to assess the effect of social 
and environmental factors on quality of life of diabetics.
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ABSTRACT

Purpose - The purpose of this study is to explore relationship between entrepreneurship and deviant behavior. 
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evaluations is likewise insufficient in relation to entrepreneurship.  
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INTRODUCTION

Although deviant behavior is risky, it can also 
have positive consequences for organization, its 
members, or both. Research on positive consequences 
of deviant behavior is a neglected area of literature and 
requires further research. In order to develop previous 
conceptualizations of deviant behavior, this study draws 
on  emerging strand of research that focuses on  dark side 
of entrepreneurship and  limited work that emphasizes 
positive aspects of deviant behavior as deviance and 

rule-breaking. In doing so, it explores links between 
entrepreneurship and deviant behavior theoretically and 
empirically.

We suggest that it is necessary to broaden view 
of which institutions determine whether a venture 
classifies as deviant behavior, when analyzing 
entrepreneurship.  Reason for this is that support for 
venture may be needed also from actors outside of 
organization, and what constitutes relevant organization 
is not always clear. Therefore, we develop a framework 
for assessing entrepreneurship as deviant behavior 
based on reviewed literature. This framework captures 
potential inconsistencies in institutional frameworks 
by which behavior is assessed. In addition to se 
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conceptual developments, study discusses links between 
entrepreneurship and deviant behavior and uses a number 
of noticeable instances of independent and corporate 
entrepreneurship in order to illustrate how institutional 
constraints affect entrepreneurial ventures. Lastly, we 
discuss study’s findings and assess m critically and 
conclude with suggestions for further research.

What is Entrepreneurship?

Entrepreneurship has been defined in a myriad of 
ways not only by practitioners but also by academics. 
Perhaps archetypical description of entrepreneurship is 
a process where someone starts a firm, combining means 
of production and labor; process or output is novel. 

More recent research has re-framed scope of 
entrepreneurship. In their seminal paper, Shane and 
Venkataraman defines entrepreneurial opportunities as 
‘‘those situations in which new goods, services, raw 
materials, and organizing methods can be introduced and 
sold at [a price] greater than their cost of production’’23. 
They acknowledge that entrepreneurship occurs for 
reasons or than for profit, but limit their discussion to 
for-profit situation and to capitalist paradigm. In order 
to provide a more general definition of entrepreneurial 
opportunities, Davidson and Wiklund’s discussion 
is helpful. In their view, entrepreneurship is about 
‘‘emergence of new economic activity’’9. y highlighted 
that entrepreneurship takes place not only in new 
organizations, but also in existing organizations and in 
cooperation of less formal. Therefore, what separates 
entrepreneurial opportunities from opportunities in 
general, is that they are associated with emergence of new 
economic activity. Although Shane and Venkataraman’s 
discourse23 is framed in a capitalist paradigm and 
assumes legality, re is nothing, in principle, that prevents 
phenomena of opportunity recognition and exploitation 
from taking place in or settings. 

Although most people have norms that roughly 
correspond to legal framework, in some respects 
norms, beliefs, and values of large groups in society 
deviate from laws and regulations. For example, 
using undocumented labor and sharing copyrighted 
files over Internet are examples of activities that are 
illegal (in most countries), but nevertheless deemed 
legitimate by large parts of population. Consequently, 
some entrepreneurial opportunities may exist and may 
be pursued in what Webb et al.26 refer to as informal 

economy.  Informal economy is  part of  economy that 
is illegal but considered legitimate by a large portion 
of  population.  Renegade entrepreneurs operate outside 
of both formal and informal institutions. Although 
Webb et al.26 do not give a name to type of economy 
that is legal but considered illegitimate by large parts 
of population, activities falling into this category are 
clearly conceivable. For example, prostitution is legal 
in many countries, but is still considered illegitimate 
by large parts of population. We term this category 
offensive entrepreneurship.  Separation between formal 
and informal types of entrepreneurship is likewise 
found within corporate entrepreneurship literature27. 
Corporate entrepreneurship denotes entrepreneurial 
processes within already established firms24.Within this 
literature it is emphasized that entrepreneurial initiatives 
often originate from bottom-up processes 6,7,16. At times 
se bottom-up ventures are informal, that is, y are not 
sanctioned formally by organization27.

As illustrated in Table 1, entrepreneurs can break 
norms or laws (or both) in their pursuit of entrepreneurial 
opportunities. In or words, entrepreneurial action (i.e., 
pursuing entrepreneurial opportunities) is only partly 
constrained by institutions26. In addition, strategies 
employed by entrepreneurs to respond to institutional 
pressures may influence very institutional framework in 
which y find themselves and their organizations20. Thus, 
some scholars use term institutional entrepreneurship 
in reference to entrepreneurial actions that reshape our 
institutional frameworks1, 2. Conspicuous firms like 
Ford, IKEA, and McDonalds have reshaped not only 
peoples’ habits but also their view of reality12. However, 
se processes are not predictable. As humans are myopic 
to impact of their ventures in market place19, they are 
even more so with regards to their impact on institutions1, 

2. Of course, this has neither stopped people from 
starting firms, nor from trying to influence institutions. 
In or words, despite being unable to control and foresee 
outcome of their actions, entrepreneurs start ventures, 
which inevitably involve uncertainty15 and great variance 
in outcomes23. As entrepreneurs strive to introduce new 
products, services, methods, or to reach new groups with 
existing ones, they often find themselves in conflict with 
existing norms and rules. These conflicts sometimes 
stifle entrepreneurial ventures, at or times redirect 
entrepreneurial effort5 and sometimes lead to  emergence 
of new institutions such as norms, rules, and laws.



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         279    

Table-1. Typology of Entrepreneurship Based on 

Institutional Trespassing

Deviant Behavior and Institutional Frameworks

This general framework (summarized in Table 2) 
allows for different types of deviant behavior depending 
on which institutions are trespassed against. Separating 
kind of institutions people can trespass against also 
removes blind spot created by a monolithic view of 
institutions. For example, where as Robinson and Bennett 
have argued that dumping toxic waste in a river should 
not be considered deviant behavior if organizational 
norms encourage such behavior, framework suggested 
in this study captures both unlawfulness and societal 
illegitimacy of such behavior22. In or words, this 
study’s framework captures potential inconsistencies in 
institutional frameworks in which people exist.

In addition to misalignment of societal and 
organizational institutions, re may also be discrepancies 
between formal and informal institutions within same 
level of analysis (i.e., organizational or societal). Webb 
et al. highlight discrepancy between how large parts of 
population and people in some countries view sharing of 
copyrighted files26. Furthermore, within organizations, 
formal and informal institutions may be contradictory. 
Returning to toxic waste—it is unlikely today that formal 
rules of any organization would condone dumping, 
although informally norms may encourage it. In such 
cases, employees find m-selves between a rock and a 
hard place. Regardless of their actions, y will misbehave 
from some perspective. In fact, this discrepancy may be 
used as a buffer for managers, who, in case of external 
exposure, can blame particular employees who got 
caught.

Table-2. Institutions defining Deviant 
behavior.

Links between Entrepreneurship and Deviant 
Behavior

According to definitions provided above, 
entrepreneurship is deviant behavior if it involves 
trespassing against organizational or societal formal or 
informal institutions. Our definition of entrepreneurship 
makes distinction between entrepreneurial action and 
non-entrepreneurial action possible. Entrepreneurial 
actions are associated with pursuing entrepreneurial 
opportunities, which in turn are associated with 
emergence of new economic activity. Thus, seizing 
opportunity to steal cash or some products from 
organization is not entrepreneurship, where as seizing 
opportunity to produce a new type of product or 
finding a new use for old products is. Stealing cash 
from organization would fit neatly under wide deviant 
behavior umbrella, where as a new use for old products 
could be deviant behavior, but need not be necessarily. 
For example, reusing pace makers from dead people 
would not be in accordance with US institutions if 
reuse takes place in United States21 and would therefore 
constitute both deviant behavior and entrepreneurship. 

Recycling plastic bottles to produce fleece fabric, 
on other hand, would be entrepreneurship but not be 
deviant behavior as it would be in accordance with 
both formal and informal institutions. Therefore, 
according to definitions discussed in this study, re is 
a conceptual overlap between deviant behavior and 
entrepreneurship as some entrepreneurial ventures break 
rules and norms and Therefore qualify also as deviant 
behavior In addition to discussed conceptual overlap 
between entrepreneurship and deviant behavior, re is 
a range of potential empirical commonalities between  
two phenomena. Such commonalities can stem from 
organizational factors that enable both entrepreneurship 
and deviant behavior. For example, autonomy is positively 
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related to entrepreneurial behavior17, 18, but it has also 
been found to be positively related to deviant behavior25. 
Consequently, attempts at supporting entrepreneurial 
behavior can unintentionally enable deviant 
behavior. Another source of overlap may be common 
characteristics of entrepreneurs and entrepreneurship. 
For example, Wright and Zahra portray entrepreneurs 
as rule breakers27; Klofsten, M claims that entrepreneurs 
are often suspicious of authority14; Johannisson that 
entrepreneurs frequently assume  role of an anarchist 
in relation to  existing institutional framework12; and 
Kramer, Cesinger, Schwarzinger, and Gelle´ri  find 
that narcissism and psychopath are positively related to 
entrepreneurial intentions17,18. Furthermore, Shane draws 
upon a substantial body of research when he claims that 
many entrepreneurs are uninterested in working for 
ors23. However, successful business start-ups regularly 
employ people and consequently owner–managers often 
end up with substantial power over  firm’s employees. 
This power can corrupt and in doing so promote both 
deviant and harmful acts by  entrepreneur. In order to 
exemplify how entrepreneurship can clash with existing 
norms and rules and how se clashes are viewed by 
entrepreneurs, managers, and society, we draw on some 
noticeable cases of entrepreneurship. These examples 
are all prominent and large-scale ventures that have been 
represented as controversial. They range from rather 
mild organizational deviant behavior, via examples 
involving both legal and social complications, to those 
that members of  general public have branded outrageous 
deviant behavior. se examples are chosen because y 
are conspicuous and are Therefore not necessarily 
representative for entrepreneurship and deviant behavior 
in general.

Defending  Project against  Project Review 
Procedures

 Ulcer drug – Losec – is  most successful product 
developed by  pharmaceutical group Astra. From its 
introduction in 1988 until  expiry of  patents, Astra 
had  income from Losec as a mainstay. Still, while 
now competing with generic drugs,  worldwide sales in 
2010 amounted to almost $1 billion4. However, Losec 
was not developed as a consequence of corporate top 
management strategy nor even a continuously accepted 
development effort. In fact, it was developed in defiance 
of corporate management research portfolio norms, 
and  development project was saved from premature 
termination five times between 1966 and 198410.

Innovating Social Networking to Find a Successful 
and Legal Solution

Like most or entrepreneurial ventures, idea behind 
internationally renowned social networking site 
Facebook developed during an extended period of time 
including experimentation and interaction with many 
people14.

Some early experimentation started with Zuckerberg 
obtaining photos of female Harvard students from 
student Houses’ online archives and creating website 
Facemash, where users could rate relative attractiveness 
of  students based on their photos being presented two at 
a time. Also, representatives of Harvard female student 
associations sharply criticized site as Zuckerberg did not 
have permission from either those photographed or from 
organizations that stored files online.  Entrepreneurial 
action is consequently based on illegal use of photos 
(violating copyright and violating individual privacy) 
and for purposes deemed unethical by Harvard 
administration and by a number of female students.  
Venture Facemash could thus qualify for  label renegade 
entrepreneurship in  terms of Table 1, and it violated all 
four types of institutions in Table 2. However, view of 
violation of social norms is not universal.  Large amount 
of users at Harvard obviously did not see system as 
violating ir norms sufficiently to refrain from using it11. 

Innovating Sharing of Digitized Material in Legal 
Borderlands

 Pirate Bay is one of  world’s largest sites facilitating 
file-sharing and, according to  web information company 
Alexa’s traffic ranking,  75th most accessed website 
in  world3. Unlike our or examples, it was intended 
to be controversial, as an active part of anti-copyright 
movement. It is an Internet site upon which general 
public can post and follow links, called Torrent files or, 
more recently, Magnet links, which direct users to chunks 
of another file, potentially allowing m to download 
it. Because site does not itself contain copyrighted 
material, it is likely that it was legal when it was first 
founded. However, after a change in law, a Swedish court 
deemed founders to be guilty of facilitating copyright 
infringement, a sentence they have appealed.  Pirate Bay 
was an example of legal entrepreneurship when it first 
started, but ceased to be legal after a change in law and 
current court rulings.
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Monetizing Healthcare Too Far

Like  Pirate Bay, our final example is played out 
in an area where public opinion is divided. However, 
unlike  entrepreneurs in  Pirate Bay case,  entrepreneurs 
behind  for-profit healthcare provider Capio, did not 
wish to provoke opponents or upset feelings.  Capio 
Group, with annual sales of approximately 1,100 million 
EUR, comprises about 60 operating units with some 
9,000 employees and operates in Sweden, Norway, 
France, Germany, and  United Kingdom. In Sweden,  
firm has been one of  front runners in establishing for-
profit care and healthcare when politicians started to 
allow such ventures to expand. Capio’s official ambition 
is to be  healthcare provider that best fulfills  demands 
imposed by patients, public healthcare, companies, and 
organizations. In order to fulfill that ambition, they claim 
to focus on high-quality and effective care services and 
place  individual patient’s needs and expectations in  
center8.

DISCUSSION

From a purely analytical perspective, most 
entrepreneurship could be viewed as deviant behavior, 
if we hold that entrepreneurship involves breaking 
of habits, norms, or rules12, 27 and that  ventures 
expose  organization hosting m to risk because of their 
uncertain outcomes 1,2,26. As illustrated by  examples in  
preceding section, most ventures of any importance have 
proponents and opponents, and assessments of  character 
of  entrepreneurial ventures tend to differ between people 
and over time. For example, Ostholm’s persistence in 
pursuing  development of Losec in  face of corporate 
top management opposition and in violation of  standard 
evaluation rules in  pharmaceutical group breached 
corporate institutions. However, in retrospect, when 
Ostholm’s faith in  research path and  subsequent drug 
turned out to be warranted, success silenced concerns, 
and few would any longer view it as a case of deviant 
behavior, even if y did before  success became evident. 

Similarly, Zuckerberg’s early defiance of norms 
appears more forgivable given  subsequent success of 
Facebook. Had he quenched his entrepreneurial urge 
after Facemash, those who had learned about his actions 
would probably have considered m as offensive or even 
renegade entrepreneurship. 

Pirate Bay intentionally challenged laws and pro-
copyright norms, championing free-content norms 

pervasive in parts of society. By launching themselves 
into a contested area, it was obvious that there would be 
people condoning and people condemning their venture. 
This case illustrates how public opinion was influenced 
by relationship between law making, case, and people’s 
own behavior and positions. Swedish voted  Pirate Party 
into  European parliament, partly in protest against  
changes in  law that strengthened  position of copyright 
holders and decreased  individual’s right to privacy.

 Capio case, finally, illustrates how actions of 
individual entrepreneurs can influence  proponents of 
general principles. In Sweden, re has been a political 
divide between those proposing that for-profit operation 
can help vitalize  healthcare sector and make it more 
efficient, and those who maintain that it is unethical to 
make money from peoples’ need for care and treatment.6 

As illustrated by these examples, rather than being 
objective and static, assessment of entrepreneurship as 
deviant behavior depends on perspective of  assessor, 
which in turn can change over time and both influence 
and be influenced by laws and societal norms.  Judgment 
of where entrepreneurship is deviant behavior rests on 
people’s emotional and moral assessment of venture. 
This judgment is influenced, but not determined, by  
(assumed) intentions of  entrepreneurs and/or  noted 
consequences, and relations to or acts.

An important risk in this regard is that successful 
ventures end up in  entrepreneurship literature and 
unsuccessful ones in  deviant behavior literature.  Losec 
case is not unique. In fact,  entrepreneurship literature 
highlights  informal nature of many entrepreneurial 
ventures in existing organizations 6, 7, 16, 27. However,  
deviant behavior literature tends to omit successful 
ventures as post hoc evaluations tend to be skewed 
by  outcomes. For example,  development of  laptop 
computer by Toshiba, mentioned earlier, was a clear 
example of both deviant behavior and entrepreneurship. 
However, it ends up in  entrepreneurship literature and 
not in  deviant behavior literature.

Another issue in assessment of deviant behavior is 
that of organizational versus societal norms. In a start-
up, norms will be built around entrepreneur’s idea (l) s, 
and are thus highly unlikely to clash with entrepreneurial 
venture. For entrepreneurs acting in existing firms, on or 
hand, re will be established norms, rules, and routines 
that, at least to some extent, can be expected to be 
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compromised by entrepreneurial venture. Indeed, if no 
such clashes occurred, venture would hardly qualify as 
entrepreneurial.  Entrepreneurial venture might or might 
not clash with societal norms surrounding organization.

CONCLUSION 

In this attempt to explore entrepreneurship as deviant 
behavior, this study has suggested that entrepreneurship 
is often in conflict with organizational and societal 
institutions, such as norms and rules. In fact, we have 
found that re is an overlap between definitions of deviant 
behavior and conceptualizations of entrepreneurship 
in previous literature. In addition, study has found 
previous research, distinguishing between desirable 
and undesirable deviant behavior based on intentions 
or outcomes of behavior, insufficient in relation to 
entrepreneurship as deviant behavior.  Reason is that for 
entrepreneurial ventures, underlying intentions are often 
good, but outcomes are often not1, 2, 19; and that making 
assessments of outcomes of entrepreneurial ventures a 
priori is notoriously. Assessing deviant behavior based 
only on organizational level evaluations22 is likewise 
insufficient in relation to entrepreneurship.  Reason 
for this is that support for venture may be needed also 
from actors outside of organization. Furthermore, what 
constitutes organization is not always clear. Therefore, 
we argue that it is necessary to broaden view of what 
institutions determine where a venture classifies as 
deviant behavior when analyzing entrepreneurship. 
Doing so highlights frequent inconsistencies between 
various institutions’ assessments. Such inconsistencies 
can put employees in situations where they have to 
choose which institutions to trespass against. In this 
regard, exiting organization to pursue venture elsewhere 
is not a guarantee against being classified as deviant 
behavior. Considering emphasis that entrepreneurship 
literature puts on informal nature of many entrepreneurial 
ventures within existing organizations16, 23 and lack of 
research on deviant behavior with positive consequences 
overlap between entrepreneurship and deviant behavior 
seems to be fertile ground for future research. 
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ABSTRACT

Background: Listeriosis a serious food-borne illness, most often affects pregnant women, the unborn, 
newborns and the immunocompromised .Infection in  pregnant women  results in intrauterine infection 
,preterm labor, spontaneous abortion, still birth  and neonatal meningitis/ sepsis leading to high morbidity 
and mortality .The present study aimed to detect human listeria antibody in pregnant women and neonates 
visiting Government general hospital,  Puducherry, India using a rapid serological assay (ELISA). 

Study Design: A cross sectional study.

Method: A total of 269 samples which includes 125 serum samples from pregnant women , 34 serum 
samples from women with bad obstetric history , 91 serum samples from neonates and 19 CSF samples  
from  neonates  collected were tested for Human Listeria Antibody IgM (LST-IgM) ELISA.

Results: Out of 269 cases tested 51 (19.0 %) were found positive for listeria antibody. Of the 125 pregnant 
women tested 43 (34.4%) were seropositive, Among the 34 women with bad obstetric history 7 (20.6%) and 
of the 110 neonatal cases only 1(0.93%) case showed seropositive for Listeria antibody.16/34 (47.1%) of 
pregnant women in first trimester, 5/18(27.8%) women with preterm labor were reported seropositive for 
Listeria.35/51 (68.6%) of seropositive cases had only fever.

Conclusion: The overall seropositivity of Listeriosis in pregnant women and neonates was to the tune of 
19.0%. To conclude any pregnant women with a fever or flu like symptoms with or without gastrointestinal 
symptoms needs to be diagnosed for Listeriosis. Moreover Listeriosis being a foodborne infection, 
information regarding avoidance of certain foods in Pregnancy can be incorporated into formal antenatal 
education in addition pregnant women need to be cautioned regarding the feto-maternal consequences of  
Listeriosis infection in pregnancy.  

Keywords : Seroprevalence, Listeria, Pregnancy, newborns.
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INTRODUCTION

Listeriosis a serious emerging food-borne illness 
most commonly caused by the ubiquitous gram-

positive organism Listeria spp1. L. monocytogenes 
is of major concern as it accounts for about 98% of 
human Listeriosis cases2.  Pregnant women, newborns 
infants, immunocompromised individuals and geriatric 
population are high-risk groups primarily affected 
with Listeriosis than healthy individuals3. Listeriosis 
infection in pregnancy can lead to intrauterine infection 
resulting in severe complications such as preterm labor, 
spontaneous abortion, still birth and neonatal infection / 
neonatal meningitis/ sepsis resulting in high morbidity 
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and mortality 4,5. There has been global increase in 
incidence of Listeriosis from foods and humans mainly 
due to widespread use of refrigerated foods, consumption 
of processed foods and the long shelf-life of foods 6 

,7,. In India most often the naturally occurring cases of 
human Listeriosis is unrecognized or unexposed mainly 
due to lack of rapid, suitable and a reliable diagnostic 
tool. Moreover  reports on Listeriosis in humans 
are very few mainly because of failure to isolate the 
pathogen ,due to its rarity or lack of awareness or low 
incidence rate or many a times its been missed owing to 
lack of identification 8. Many Conventional serological 
/ serodiagnostic assays have been used for screening 
the animal and human Listeriosis cases employing the 
somatic(O), flagellar (H) and L. monocytogenes-specific 
ELISAs 9, more recently the serodiagnosis of Listeriosis 
has been improved by the introduction of assays for the 
detection of antibodies in serum 10. Listeriosis incidence 
in pregnancy has been reported 18 times greater than in 
the general population. Moreover Listeriosis infection 
in pregnancy shows poor prognosis for fetuses 6,11. With 
the increasing industrialization, changing food habits, 
drug resistance, non-availability of suitable vaccine, 
capability of this bacterium to survive at refrigeration 
temperature and its case fatality rate 12.Considering 
all the above mentioned facts and the zoonotic nature 
of this pathogen the present study aimed to detect the 
seroprevalence of Listeriosis among pregnant women 
and neonates visiting Government general hospital, 
Puducherry, India.

METHOD

A cross-sectional study conducted over a period of 1 
year from June 2014 to May 2015 in the Department of 
Microbiology, Sri Lakshmi Narayana Medical College, 
Hospital and Government General Hospital, Puducherry, 
India. This study was approved by the Institutional 
Human Ethics Committee and Informed consent was 
obtained from all participants included in the study. In 
order to accomplish the objective a total of 269 samples 
collected from pregnant women and neonates were 
analyzed for detection of antibodies to listeria by enzyme 
linked immunosorbent assay (ELISA) which includes 
125 serum samples from pregnant women, 34 serum 
samples from women with bad obstetric history, 91 
serum samples from neonates and 19 CSF samples from 
neonates collected were screened for seroprevalence 
of  Listeriosis using qualitative human listeria antibody 
IgM (LST-IgM) ELISA kit- marketed by My BioSource 

Cat.No.MBS109141. Study design and study population 
includes 250 blood samples collected from pregnant 
women, neonates and  women with bad obstetric history 
presented with either diarrheal or  flu like symptoms or 
symptoms of sepsis.  All blood samples collected were 
centrifuged at 3000 rpm for 20 minutes for collection of 
serum and stored at -20ᵒC until processed. 19 CSF samples 
were collected from neonates with clinical presentation 
of meningitis/ meningoencephalitis / encephalitis were 
centrifuged at 3000 rpm for 20 minutes. The particulates 
were removed and the supernatant was stored at -20ᵒC 
until processed. The ELISA for qualitative detection 
of human listeria antibody was performed using (LST-
IgM) ELISA kit- marketed by My BioSource Cat.
No.MBS109141 , the Optical Density (OD) value was 
measured and the results were interpreted according to 
manufactures instructions.

RESULT 

In the present study attempt has been made to detect 
the seroprevalence of Listeriosis among pregnant women 
and neonates. Further attempts have also been made to 
analyze the clinical condition with the seropositivity 
potentials.  A total of 269 symptomatic pregnant women 
and neonates were screened for detection of antibodies 
against Listeria. From (Table No. 1) it is evident that out 
of 269 cases screened 51 (19.0%) showed seropositivity 
for Listeria. (Table No. 2) shows the category of patients 
screened for Listeria antibody.  Out of 125 pregnant 
women tested 43 (34.4%) were seropositive. The 
seroprevalence among women with bad obstetric history 
was 7 (20.6%) and of the 110 neonates tested only 1 case 
(0.9%) showed seropositive for Listeria. From (Table 
No. 3) it is evident that out of 34 pregnant women in 
first trimester who were tested 16 (47.1%) of cases were 
found seropositive for Listeria. Among the 35 pregnant 
women in second trimester who were tested only 5 
(14.3%) showed seropositivity and of the 38 pregnant 
women in third trimester screened 15 (39.5%) were 
reported positive for listeria antibody. 5 out of 18 women 
(27.8%) who had preterm labor were found seropositive 
for Listeria antibody and 7out of 34 (20.6%) women 
who had miscarriage/ spontaneous abortion showed 
seropositive. Among the 86 neonates who had early 
onset sepsis only 1 (1.2%) case showed seropositive 
for Listeria antibody and out of 24 neonates who had 
late onset sepsis none were found positive for listeria 
antibody (Table No.3). Comparison of seropositive 
cases with clinical symptoms is given in (Table No.4 ) 
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Among the 51 seropositive cases reported in this study nearly 35 cases (68.6%) had only fever and 14 (27.5%) cases 
had symptoms of fever and diarrhea. Only 1 (1.9%) case who had symptoms of sepsis were found seropositive and 
one case (1.9%) who also had symptoms of sepsis and meningitis were found seropositive to listeria.

Table No.1 : Overall seroprevalence of Listeriosis in Pregnant women and neonates

No. of  cases No. positive % Percentage 

269 51 19.0%

Table No.2: Distribution of Listeria seropositive cases.

Patient category No.  of cases No. of cases positive for 
Listerial antibody % positive

Pregnant women 125 43 34.4

Women with bad obstetric history 34 7 20.6

Neonates 110 1 0.9

Table No.3:  Analysis of Listeria seropositivity cases.

Category No. of cases No. of seropositive cases (%)

Pregnant women in first trimester 34 16 (47.1%)

Pregnant women in  second trimester 35 5 (14.3%)

Pregnant women in third trimester 38 15 (39.5%)

Preterm labor 18 5 (27.8%)

Miscarriage/ Spontaneous abortion 34 7(20.6%)

Early onset sepsis 86 1 (1.2%)

Late onset sepsis 24 0 (0%)

Table No.5: Comparison of Listeria positive cases with clinical symptoms.

Clinical symptoms No. of seropositive cases (%)n=51

Only fever 35(68.6%)

Fever + diarrhea 14 (27.5%)

Fever + sepsis 1 (1.9%)

Fever + meningitis 0 (0%)

Fever + diarrhea  + sepsis 0 (0%)

Fever + meningitis + sepsis 1 (1.9%)

Fever + meningitis + diarrhoea 0 (0%)

Fever + meningitis + diarrhea + sepsis 0 (0%)
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DISCUSSION

The study on seroprevalence of Listeriosis among 
preganant women and neonates revealed seropositivity 
for listeria antibody to the tune of 51 (19.0%) by (LST-
IgM) ELISA. This finding is endorsed by several studies 
13,14,15 ; nearly 16-27% of all Listeria  infections  has been 
reported in pregnant women 6,14. The seroprevalence of 
Listeriosis in neonates was very low in the present study, 
it was to the tune of 0.9%. Similar observation has been 
made in a study from North India were the incidence of 
neonatal Listeriosis was  reported as 0.2% in total births 
and  2.2% in meconium stained babies 16,17. Similarly 
reports on Perinatal Listeriosis prevalence varies between 
8.6 and 17.4/100,000 of live births 11,18. The present 
study reveals close association of pregnant women and 
neonates with seroprevalance against Listeriosis which 
also indicates the presence of this bacterium in the food 
chain. Listeriosis being a food borne illness steps must 
be taken to prevent pregnant women from consumption 
of food known to be at higher risk of contamination 
with Listeria.

A total of 34.4% of pregnant women and 20.6% 
of women with bad obstetric history were found to be 
seropositive for Listeriosis. The results are well correlated 
with a study carried out by  Krishna et al. in 1966 who 
reported 14 % Listeriosis in 150 cases with poor obstetric 
history in Mumbai19. Whereas the results of the present 
study was quiet  higher when compared to studies carried 
out in India by Bhujwala et al. in 1973  who reported 3% 
of listeriosis in women with bad obstetric history from 
Delhi 20 . In another study 1.34 % screened were positive 
for listeria 21. The reasons for the recent increase in 
pregnancy-associated Listeriosis could include the poor 
food hygiene practices, the pathogen, environmental and 
host factors 6,22. Serodiagnosis being a quick method of 
detection could be employed for cases with high clinical 
suspicion2. In the present study pregnant women in first 
trimester showed higher seropositivity 47.1% followed 
by pregnant women in third trimester 39.5%. Most of 
the earlier studies have reported higher incidence in third 
trimester 6,23,24 . In the present study 14.3% of pregnant 
women in second trimester was found seropositive 
to Listeria. Mylonakis et al., in 2002 in their study 
reported out of 11 cases 2 pregnant women in the second 
trimester with Listeria infection ended in a spontaneous 
abortion25.  Pregnancy- associated Listeriosis can occur 
at any stage of gestation , though widely reported or 
detected in the third trimester 6,23.In this study 27.8% of 

women who had preterm labor were tested seropositive 
for listeria and 20.6% of women who had spontaneous 
abortion or miscarriage showed seropositivity to Listeria. 
Earlier studies have reported 1 of 5 pregnancies with 
Listeriosis infection results in stillbirth or spontaneous 
abortion and poor prognosis in early pregnancy 6.Giraud 
et al in 1973 reported Listeriosis infection in 2.1% 
miscarriages and in 1.6% of cases with preterm births 
or spontaneous abortions 26. Only one neonate out of 86 
cases with early onset sepsis was found seropositive for 
Listeriosis. Since there more chance of preterm delivery 
and abortion in pregnancy associated Listeriosis, 
differential diagnosis of Listeriosis in pregnant woman 
should be considered 7.

Pregnant women are at high risk for Listeriosis, but 
symptoms are non-specific and diagnosis is difficult 19. 
In the present study nearly 68.6% of listeria seropositive 
cases presented only with fever and 27.5% presented 
with fever and diarrhea. In a study on 191 cases of 
Listeriosis in pregnancy 32% of women had symptoms 
of a flu-like illness, 65% had only fever and only 7% 
had vomiting/diarrhea. Diagnosis of maternal Listeriosis  
is  difficult due to the lack of GI symptoms generally 
associated with food-borne pathogens  6,14,25 and Fever is 
the most common symptom reported in several studies 
27 .Investigation and treatment of any women during 
antenatal period presenting  with either fever or flu  like 
symptoms,  with or without GI symptoms for Listeriosis 
is essential in order to prevent  fetal loss, stillbirth , 
preterm labor, neonatal sepsis and meningitis 7,14 . This 
study mandates the awareness for diagnosis / detection 
of pregnancy associated Listeriosis among obstetricians.

CONCLUSION

In the present study the overall seroprevalence of 
Listeriosis among pregnant women and neonates was 
19.0% which was found to be higher. Further research is 
required to establish the causes for the current increase 
in pregnancy associated Listeriosis. 34.4% of pregnant 
women and 20.6% of women with spontaneous abortion/ 
miscarriage showed seropositivity to Listeriosis. About 
47.6% of pregnant women in first trimester were found 
seropositive for Listeriosis and 27.8% of women who 
had preterm labor were positive for Listeria antibody. 
Hence this study concludes that a high index of clinical 
suspicion is a required for the diagnosis of maternal 
Listeriosis, which may occur at any stages in pregnancy. 
A close collaboration among obstetrician, pediatrician, 



 288        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

microbiologists and epidemiologists is needed to 
investigate the increasing epidemiology of Listeriosis 
and to modulate the signs and symptoms of this infection. 
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ABSTRACT

Background: Alcohol related deaths and death due to disease related to alcoholism are major concerns in 
India. Persistent use of alcohol not only affects the individual but also the spouse who faces stressful life events 
and emotional problems Aim: The study aimed to determine the Quality of life, stress and coping among 
wives of alcohol dependent clients and to find the relationship among them. Settings and Design: The study 
was conducted in selected tertiary care hospitals of Udupi district with descriptive survey approach. A total 
of 60 wives of alcohol dependent individuals were selected based on nonprobability sampling. Materials 
and method: Stress rating scale, Coping scale and BREF-QOL by WHO were used to collect the data. 
Statistical analysis used: Karl Pearson coefficient of correlation was used with the help of SPSS 16 version. 
Results and conclusions: The obtained WHOQOL-BREF scores were converted to WHOQOL-100 for 
all the domains. The mean score for the physical domain was 22.05±10.51. The psychological domain and 
social relations domain got a score of 24.63 ± 10.44 and 84.45 ± 19.48 respectively, whereas the environment 
domain got a mean score of 16.53 ± 8.50. The relationship between domains of quality of life and stress 
showed that physical domain (r= -0.524, p<0.001) psychological domain (r =-0.527, p<0.001), social 
relations (r= -0.460, p<0.001) and environmental domain (r =-0.480 p<0.001) have a moderate negative 
correlation. No statistical relationship was found between quality of life and coping, though a low positive 
correlation exists (r=.265, p=.041) between physical health and withdrawal coping. 
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INTRODUCTION 

Alcohol was an inherent part of the human culture 
for many years. Before the modern era the fermented 
alcohol was available in tribal and village societies 
where it was consumed traditionally in an occasional 
manner [1]. During early modern industrialization the 
production and consumption of the alcohol changed 
drastically and replaced the traditional patterns of 

drinking [2]. Distilled spirit was available and marketing 
strategies were developed and implemented in the same 
period. The consequences of this were catastrophes in 
various part of the world by causing substantial social 
and health problem.

Alcohol is considered as a psychoactive substance 
with properties of producing dependence [3].  Alcohol use 
disorders are one of the major leading causes of disability 
in many countries [4] and it is not just a health problem; it 
is a social and public health problem which can have an 
adverse impact on the family involved in care giving [5]. 

The recent WHO data showed that the total per capita 
consumption of alcohol was 6.2 litres of pure alcohol 
per year and 13.5 grams of pure alcohol per person per 
day. The Global data of consumption of alcohol showed 
that 50.1% was consumed in the form of spirits, 34.8% 
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was consumed in the form of beer. This resulted in 
approximately 3.3 million deaths each year [6].

Alcohol related deaths and death due to disease 
related to alcoholism are major concerns of developing  
countries. In India, every year 3.3 million deaths 
attributed to alcohol consumption that puts her in a 
precarious score of 4 out of 5 in the ‘Years of life lost 
scale’ which means that a large number of people lost 
their lives in the early stages due to alcohol consumption 
and fell out [7].     

Indian drinking habits were greatly different from 
state to state. During the period of 1992-2012, the per 
capita consumption of alcohol has increased to the third 
highest in the world by 55%, after Russian Federation 
and Estonia [8]. Persistent use of alcohol not only affects 
the individual but also affects the family members, 
especially the spouse who faces stressful life events 
and emotional problems. The effects of substance abuse 
frequently extend beyond the limit of spouse and children. 
The feelings of anger, abandonment, anxiety, concern, 
embarrassment, fear and guilt may be experienced in 
the extended family members [9].Female partner of 
male alcoholic suffers from various stressors due to the 
alcohol dependence. The psychological consequences 
of this include denial or protection of the male partner 
with the hopelessness, neglected health, shame, stigma 
and isolation. The wife of a person abusing substances 
is likely to protect the children and assume parenting 
duties that are not fulfilled by the husband who abuses 
substances [9].

The female partners of the alcoholics show 
maladaptive behaviour as a reaction to stress [10]. The 
common coping behaviour reported were avoidance, 
discord, indulgence and fearful withdrawal while marital 
breakdown, taking special action, assertion and sexual 
withdrawal [11].The female partners of the alcoholics 
are exposed to high rates of domestic violence which 
include physical, verbal and sexual abuse. [12]. The 
marital dissatisfaction, high economic burden, poor 
familial and social support are some other major issues 
faced by the spouses of alcoholics [13] [14].   To decrease 
the burden and improve the coping skills and quality of 
life of the spouses of clients with the alcohol dependence 
syndrome, a thorough understanding of their various 
issues are essential.                                                                    

   On this background, the study was designed with 
the following objectives:

1. To determine the quality of life, stress and coping 
among wives of Alcohol-dependent patients

2. To find the relationship between quality of life, 
stress and coping 

3. To find the association between quality of life, 
stress, coping and selected variables.

MATERIALS AND METHOD

Sixty wives of clients diagnosed with Alcoholic 
Dependence Syndrome admitted in selected psychiatric 
wards of tertiary care hospitals of Udupi district were 
included in the study by non-probability convenient 
sampling. The participants were selected based on the 
criteria such as the ability to read any one the languages 
-Kannada, English and Malayalam, age within 20-65 
years and living with the Alcohol dependent person for 
the past one year. 

The study proposal was submitted to the ethical 
committee members of Kasturba hospital, Manipal and 
ethical clearance were sought. Permission was also taken 
from the administrators of the institutions from where the 
subjects were selected. On the days of data collection, 
the researchers introduced themselves and the purpose 
of the study was explained to the subjects and written 
consent was taken.  After ensuring the confidentiality 
a written consent was taken from the participants who 
were willing to participate in the study.

The data collection materials are described below.

Background Proforma: 

The researchers developed the background proforma 
to get details from the participants as well as their spouse. 
It has two sections, the first section with eight items was 
used to collect the details from the wives of alcohol 
dependent person and the second section with nine items 
was used to collect data from alcohol dependent persons.    

World Health Organization Quality of Life 
(WHOQOL)

The World Health Organization Quality of Life 
(WHOQOL) [15] was used to determine the quality of life 
of the spouse of the alcoholic dependent person. It is a 
5 point Likert rating scale of 26 items with forward and 
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reverse scoring. . Also, two items from the Overall Quality 
of Life and General Health facet have been included, 
among which question one asks about an individual’s 
overall perception of quality of life and question two 
asks about an individual’s overall perception of their 
health. It has four domains namely physical health, 
psychological, social-relationship and environment. The 
four domain scores denote an individual’s perception of 
quality of life in each particular domain.

Stress Rating Scale 

The researchers developed the Stress rating Scale to 
measure the stress of the wives of clients with the alcohol 
dependence syndrome. It is a 33 item Likert scale and 
with responses as never, rarely, sometimes and always. 
The reliability of the tool was done with Chronbach 
alpha (α=.872) and found to be reliable. The maximum 
possible score is 99 which is arbitrarily classified into 
“No stress” (0-33), moderate stress (34-66) and severe 
stress (67-99). 

Coping Scale 

It is a standardized tool with 30 items [16]. The 
maximum possible score is 90. The scale also includes 
three subscales namely “Engaged coping”, “Tolerant 
coping” and “Withdrawal coping”.  

RESULTS

Data were analyzed using Statistical Package for 
Social Sciences (SPSS) version 16. SPSS Inc software. 
Descriptive statistics included the mean and standard 
deviation for quantitative variables. The Karl Pearson 
coefficient of correlation was used to determine the 
relationship between the quality of life, stress and 
coping. The Chi-square test was also used to determine 
the association between the quality of life, stress, coping 
and selected variables.  

 Socio-demographic characteristics of wives of 
alcohol dependent clients

The data regarding the socio demographic 
characteristics of the participants showed that 91.7% of 
the wives of alcoholic dependent clients belong to Hindu 
religion and the majority of the participants ie,61.7 % 
were living in a nuclear family. Majority of the wives 
ie,60% were living with the alcoholic dependent husband 
for 11 to 40 years.  

Socio-demographic characteristics of alcohol 
dependent individual 

The age of the men who were admitted for de-
addiction was ranged between 28 and 59 years with the 
mean age being 42 ± 7 years. Most of the participants 
were having primary education and self-employed. 
Many participants history of the previous admission for 
de-addiction, 30.0% of them were admitted once and 
26.70% were admitted two times. Twenty percent of the 
participants had been admitted for more than 2 times in 
the de addiction centres. Twenty-one percent of them 
have the habit of drinking alcohol once every day where 
as 55% drank thrice or more than three times a day. The 
mean age at which they had their first drink was 26 ± 8 
years with a range of 12 to 56 years.                                                                                    

Quality of life 

The mean score obtained for WHOQOL- BREF 
domain 1 –physical- was 7.5 with a standard deviation 
of 1.68 which was later converted into WHOQOL-100 
with a mean score of 22.05 and standard deviation of 
10.51. Similarly mean score of domain 2 -psychological 
domain- was computed (18.27±10.29) and later 
converted into WHOQOL-100 (24.63±10.44).

Domain 3- social relations- got a mean score of 17.51 
± 3.11 was converted into 84.45 ± 19.48. Environment 
domain got a mean score of 10.00 ± 1.37 was later 
converted into 16.53 ± 8.50. 

Stress 

The wives of alcoholic patients with ADS had 
a mean stress score of 53.8 ± 17.12 with a minimum 
score of 2 and a maximum score of 83. Majority of the 
participants ie, 36 (60%) showed moderate stress and 16 
(26.67%) showed severe stress.  

Coping 

The coping ability of the wives of patients with 
alcohol dependence syndrome showed a mean of 46.48 
with a standard deviation of 15.68. The subscale analysis 
showed that the mean score of “Engaged coping” and 
“Tolerant coping” is 23.05 ±7.75 and 13.41 ± 5.74 
respectively. Meanwhile “Withdrawal coping” showed 
a mean of 11.45 ± 3.20. When comparing the coping 
strategies 44.32 % is “Engaged coping”, 49.69% is 
tolerant coping and 63.61% is withdrawal coping. 
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Relationship among quality of life, stress and 
coping among wives of alcohol dependent individual 

To assess the relations between quality of life, 
stress and coping among wives of alcohol dependent 
patients, Karl Pearson coefficient of correlation was 
calculated with alpha set at 0.05 for each calculation. 
The relationship between quality of life and stress 
among wives of alcoholic dependent individual showed 
a moderate negative relationship (r =-0.575 p<0.001). 
The relationship between domains of quality of life 
and stress showed that physical domain (r = -0.524 
p<0.001), psychological domain (r =-0.527 p<0.001), 
social relations (-0.460 p<0.001) and environmental 
domain (r =-0.480 p<0.001) have a moderate negative 
correlation with stress. 

The correlation analysis also found that there is no 
statistical relationship between quality of life and coping, 
though a low positive correlation (r=.265, p=.041) is 
observed between withdrawal coping and physical health 
(domain 1) of quality of life. No significant relationship 
between stress and coping was found.

DISCUSSION 

In the present study, the researchers found that the 
majority of wives of patients with alcohol dependence 
had moderate stress. Severe stress among them was 
found to be 26.67% and this was in accordance with 
a clinical study which showed that 26% female 
spouses living with lifetime at-risk male drinkers have 
psychological distress [17]. The wives also experienced 
more life stressors and had lower mental/psychological 
quality-of-life and show a significant relationship with 
the substance use among their partners [18]

.

The present study revealed that physical domain 
(r = -0.524 p<0.001), psychological domain (r 
=-0.527 p<0.001), social relations (-0.460 p<0.001) 
and environmental domain (r =-0.480 p<0.001) had a 
moderate negative correlation. The relationship between 
coping and stress showed that there was no significant 
correlation exists between them. This was contradictory 
to the findings of a study conducted at Chennai where 
there was a positive correlation between the level of stress 
and coping strategies among the wives of alcoholics( r = 
.312) showed that there was a high statistical significant 
at p <0.01 level [19].Also, the spouses of alcoholic 
patients may benefit from coping skills training to deal 
with these situations.

CONCLUSION

This study brings light to the stressful lives of 
spouses of alcohol dependence syndrome patients. 
There is a need for continuous and sustained support 
from family, community and health care professionals to 
remove the alcohol abuse, strengthen the coping abilities 
and Quality of life of spouses. 
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ABSTRACT 

Introduction. Prolonged apnoea occurring during endotracheal intubation leads to a fall in oxygen saturation. 
Preoxygenation helps in delaying the onset of fall in saturation

Aim The aim of the study was to determine whether insufflation of oxygen via a nasopharyngeal catheter 
would prolong the duration of apnoea (fall in SpO2<95%) after preoxygenation with 4 vital capacity breaths. 

Methods and materials Patients were divided into two groups of 20 each. Group ‘case’ received additional 
insufflation with oxygen during the period of apnoea while Group ‘control’ did not. O2 saturation was 
monitored during the period of apnoea and the study was terminated with a fall in O2 saturation to 95%, 
following which patients were ventilated.

Results Time to fall in SpO2 to 95% in group ‘case’ was 6 mins (360 seconds) compared to group ‘control’ 
which was 4.1 mins (246 seconds) with a P value <0.05. The rise in EtCO2

 in Group case was 16.6 mm of 
Hg as compared to the 11.7 mm of Hg rise in the Group control during the apnoeic period which was 
attributed to longer period of apnoea. The average rise in the EtCO2 

per minute during the period of 
apnoea was 2.8mm of Hg.

Conclusion Thus we concluded that nasopharyngeal O2 insufflation during the period of apnoea, after 
preoxygenation with 4 VC breaths, does delay the onset of O2 desaturation during apnoea and can be used 
as an effective tool in difficult airway management.

Keywords: saturation, apnoeic diffusion, difficult airway, preoxygenation, end tidal carbon dioxide
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INTRODUCTION 

Until the airway has been secured, an Anesthesiologist, 
is frequently faced with the challenging task of 
maintaining adequate arterial oxygenation in apnoeic 
patients, after the induction of general anesthesia and 
muscle relaxation. While this is less likely to be a major 
factor while dealing with normal healthy individuals, 
pregnancy1 and obese individuals2 tend to desaturate 

faster during the period of apnoea. Before critical 
haemoglobin desaturation sets in, preoxygenation has 
long been proven to help in prolongation of the duration 
of apnoea 3, 4,5. Preoxygenation fills the functional 
residual capacity with oxygen, thus increasing the 
patients’ oxygen reserves. Preoxygenation using tidal 
volume breathing for three minutes has been shown to 
be far superior to the four vital capacity breath technique 
in prolonging the duration of apnoea6, 7, & 8.  Holmdahl 
in 1956 9 introduced the term Apnoeic Diffusion 
Oxygenation 9. This was achieved by preoxygenation 
with 100% oxygen followed by oxygen insufflations 
during the subsequent apnoeic period. He proposed the 
fact that during apnoea, oxygen was extracted from the 
alveoli (functional residual capacity) at the rate of 250 
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ml/minute, which is the basal oxygen consumption. CO2 

being highly soluble in the blood, is added to the alveoli 
at a meager 10 ml/minute. This causes the functional 
residual capacity to decrease to the rate of 240ml/
minute. The ambient gases were drawn en masse into 
the lungs9, at this sub atmospheric pressure. If oxygen 
were to be insufflated into the nasopharynx, this oxygen 
would be drawn in en masse thus maintaining the oxygen 
content of the functional residual capacity, which would 
help maintain PaO2 of blood for a longer period during 
subsequent apnoea as compared to en masse diffusion 
of ambient air, the nitrogen content of which would 
further dilute the existing stores. The functional residual 
capacity body weight ratio was inversely proportional to 
the rate of nitrogen accumulation. This is based on the 
term introduced by Holmdahl in 1956 known as apnoeic 
diffusion oxygenation8.Apnoeic diffusion oxygenation 
is defined as the en masse diffusion of oxygen into the 
lungs during apnoea following preoxygenation and 
nasopharyngeal oxygen insufflation. Thus onset of 
haemoglobin desaturation4 is delayed by the insufflation 
of oxygen via a nasopharyngeal catheter as shown in 
Figure 1. 

Figure 1. En Masse diffusion of gases during apnoea as 
proposed by Holmdahl in 1956. The white arrows indicate 
the uptake of oxygen (at the rate of 250ml/minute). The 
grey arrows indicate the carbon-di-oxide release from the 
pulmonary capillaries into the alveoli (at the rate of 10ml/
minute). A net deficit of 240ml/minute occurs in the alveoli and 
this leads to the development of a sub atmospheric pressure in 
the alveoli. This causes the ambient gases to diffuse en masse 
into the lungs, which is represented by the blue arrows.

The objectives of this study were to  

Study the effect of nasopharyngeal oxygen 

insufflation, in the presence of an open airway, following 
preoxygenation by four vital capacity breath technique.

To study the duration of apnoea which is defined as 
time from stopping preoxygenation to fall in SpO2<95% 
or 6 minutes of apnoea.

The rise in end tidal carbon dioxide (EtCO2) 
following apnoea and the effect of the duration of apnoea 
on the end tidal carbon dioxide.

METHOD AND MATERIALS

This was a prospective observational study 
conducted after obtaining approval for the study from 
the Institutional Human Ethics committee and an 
informed consent was obtained from all patients. The 
study was performed on 40 patients of American society 
of Anesthesiologists (ASA) physical status 1 and 2 
with an age range of 20-50 years scheduled for elective 
surgery under general anesthesia. All the patients who 
refused, had difficult airway predictors, had upper or 
lower respiratory tract infections, chronic disease of 
the airways or history of allergies were excluded from 
the study.  Patients were assigned to one of the two 
groups, being the group ‘control’ who did not receive 
nasal oxygen insufflation during the period of apnoea 
following preoxygenation and group ‘case’ being the 
group receiving nasal insufflation. All patients were 
assessed by a detailed history, general physical and 
systemic examination with appropriate investigations. 
On the day of surgery, an infusion of ringer lactate 
solution was started in the recovery room. Patient was 
explained previously the face mask breathing and the 
four vital capacity breath preoxygenation technique. The 
study patients were monitored using electrocardiography, 
non-invasive blood pressure monitoring, pulse oximetry 
and end tidal capnography (EtCO2). Baseline vitals were 
noted. The patient was preoxygenated with 8 L/min 
oxygen using four vital capacity breaths in 30 seconds 
using a well fitted face mask. Anesthesia was induced 
using inj. fentanyl 2µg/kg IV, inj. Propofol 2mg/kg IV 
and neuromuscular blockade was achieved with inj. 
rocuronium 0.6mg/kg i.v. Boluses of Propofol 10mg was 
administered two minutes after the induction dose and 
then every one-minute to avoid awareness in patients. 
With the disappearance of the carbon dioxide waveform, 
which indicated onset of apnoea, the face mask was 
removed. A 10 Fr catheter was inserted nasally into the 
nasopharynx after measuring the length of the catheter 
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from the distance between the angle of the mouth and 
the tragus of the ipsilateral ear. In group case (n=20) 
oxygen was insufflated at the rate of 5L/minute via the 
nasopharyngeal catheter and in group control no oxygen 
was used. The time from the onset of apnoea which was 
identified by the disappearance of the carbon dioxide 
waveform to the fall in SpO2 to 95% was recorded. 
Apnoea was allowed to continue till SpO2 either fell to 
95% or apnoea of 6 minutes’ duration had occurred, after 
which the patient were ventilated using 100% oxygen, 
and tracheal intubation using direct laryngoscopy was 
performed. Inspired oxygen (FiO2), EtCO2 after four 
deep breaths and on initiation of positive pressure 
ventilation were recorded using a gas monitor.

Statistical Analysis 

To determine the number of subjects required for the 
study a power analysis was conducted. For data analysis, 
we considered that a 5% change in oxygen saturation 
was clinically significant. We also considered Type I and 
Type II errors of 5% and 15 %, respectively (With 95% 
confidence interval and power of 85%). From a previous 
study, we determined that the standard deviation of 
oxygen saturation was 1.15% as such, the power analysis 
indicated that at least 17 patients were needed in each 
group. Student’s t-test was used for statistical analysis 
(SPSS 10.0 for Windows Software). 

Data are expressed in Frequency, Percentage, and 
Mean & Standard deviation. The inferential associations 
and comparisons between different parameters were 
done using Chi Square Test which was used as the non-
parametric test. Student’s t test was used to compare 
the mean value between 2 groups. To compare different 
groups with each other, non-parametric Mann Whitney’s 
U test was employed. For all statistical evaluations, a 
two tailed probability ‘p’ value of < 0.05 was considered 
significant.

RESULTS 

From Table 1 it is observed that the patients in 
both the groups were comparable with regard to the 
demographic data as no significant difference was 
observed between these two groups with respect to the 
age, sex, weight, height and ASA physical status. 

Table 1. Demographic Data and ASA physical 
status

 Control
 (N=20)

Cases 
   (N=20)

   Age in 
years

35.4 + 10.1 32.9 + 8.2 p=0.407

Weight in 
kgs 60.7 + 8.6 55.9 + 5.5 p=0.055

Height in 
cms 168.4 + 8.9 163.5 + 6.2  p=0.058

Sex M:F 11:9 8:12 p=.342

ASA 
physical 
status I:II

20:0 18:2 p= 0.147

Table 2 shows the time to the onset of apnoea in 
the two groups after the administration of rocuronium. 
This was indicated by the loss of chest wall movements 
clinically and by the loss of the EtCO2 tracing on 
capnograph

Table 2. Time to onset of apnoea

Group N Mean 
(seconds) p

 
 Time to 
apnoea

Case
20      24.5 ± 4.1

0.543 Control 
20 25.2 ± 3.0

Data are presented as mean ± SD

The SpO2 values obtained initially and at the onset 
of apnoea showed no statistical significance as seen in 
figure 2. Thus indicating that the saturation in the two 
groups were identical prior to the onset of apnoea. The 
SpO2 obtained in the first minute after the onset of 
apnoea was similar. However, from the second minute 
onwards there was a statistically significant difference 
occurred in the SpO2 values between the groups only and 
this increased in significance in the subsequent duration 
of the study, with the maximum difference observed in 
the third minute of the study.
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Figure 2. Distribution of oxygen saturation

Figure 3 shows the graphical representation of the rise in the EtCO2 during the period of apnoea. The rise in the 
case group was 16.6 mm of Hg as compared to the 11.7 mm of Hg rise in the control group during the apnoeic period 
(p of 0.013). The average rise in the EtCO2 per minute during the period of apnoea was 2.8mm of Hg, and this is 
comparable to the results obtained by Baraka et al.8   

 Figure 3. Rise in the End tidal carbon dioxide during apnoea time

DISCUSSION 

The present study proved that nasopharyngeal 
insufflation of oxygen after preoxygenation with the 
four vital capacity breaths, during the period of apnoea 
can significantly delay the onset of Hb desaturation in an 

apnoeic patient, which is after the induction of anesthesia 
and muscle relaxation.

Delay in the onset of hypoxemia after nasal oxygen 
insufflation, in preoxygenated patients, has numerous 
applications such as in difficult mask ventilation in 
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patients with craniofacial anomalies. Insufflation of 
oxygen can provide additional time for laryngoscopy 
should tracheal intubation be difficult. Otolaryngologists 
can safely be provided with a minimum of 10 minutes to 
visualize the airway4, unimpeded by the presence of ET 
tubes or patients’ respiratory movements. However, the 
fact that insufflation always postpones the development 
of hypoxemia10 suggests that this qualitative finding 
may be applicable to most preoxygenated patients 
whose airways remain patent between the alveoli and 
the pharynx. 

The present study showed that patients in both 
groups were comparable with regard to age, weight, 
height and sex and involved ASA grade physical status 1 
& 2 patients, and thus the quantitative data of this study 
are only applicable to such patients. 

The SpO2 after the four vital capacity breaths was 
100% and was similar to the findings of Valentine et al 
11. This was comparable to the O2 saturation produced 
by 3-minute tidal volume ventilation12,13. The duration 
of apnoea was comparatively shorter, even though 
the preoxygenation by the four vital capacity breath 
technique produced comparable PaO2 and O2 content to 
that produced by 5-minute tidal volume ventilation, as 
demonstrated by Norris in 1985 14. The reasons being, 
in the four vital capacity breath technique the minute 
ventilation far exceeds the FGF of 10ltrs/min, which 
leads to rebreathing. This in turn causes the dilution of the 
FRC by nitrogen content of air which in turn decreases 
the O2 stores in the FRC. Hamilton et al 15 demonstrated 
that at flows of 10 liters/min, at 28+6.9sec the nitrogen 
content of the FRC was 30% and this reduced to 5% 
at 144+24sec.The four vital capacity breath technique 
causes faster desaturation as it requires a longer duration 
for tissue and venous compartments to fill with oxygen 
than while breathing room air. If the sum of the alveolar, 
arterial and tissue compartments is considered, they 
collectively can store 1200ml and 800ml, from the end 
of the first half minute and 60 seconds to 180 seconds 
respectively 13. This is worth 3 to 4 minutes of O2 
consumption. Thus pre oxygenation using the four vital 
capacity breaths technique is considered to be inferior 
to tidal volume ventilation with the eight vital capacity 
breaths in 60 seconds 16,17. However, in case of emergency 
when the five-minute tidal volume ventilation cannot be 
applied, such as in obstetric emergencies1 or in critically 
ill patients 10, nasopharyngeal O2 insufflation would help 
delay the onset of haemoglobin desaturation and provide 

added safety time of desaturation free apnoea till the 
trachea is secured. 

The FiO2 and the SpO2 were not significantly 
different in both groups following the preoxygenation 
with the four vital capacity breath technique. Following 
the onset of apnoea, the SpO2 values recorded in the first 
minute of the study was similar in both groups. However, 
from the second minute onwards, the fall in the oxygen 
saturation in the control group was significant with the 
maximum fall occurring in the third minute after the 
onset of apnoea. This indicated that the oxygen stores 
provide by the four vital capacity breath technique 
was sufficient to provide for a maximum period of 246 
seconds when considering a haemoglobin desaturation 
to 95%. The results of the present study contrasted with 
those obtained by Baraka et al8. Baraka et al obtained a 
mean time of 219 seconds. This could be explained by 
the absence of uniformity in the monitoring equipment 
used and also do to the use of fingertip pulse oximetry in 
the present study. 

The case group was able to maintain SpO2 in excess of 
99% for 360 seconds at which the study was terminated, 
indicating that nasopharyngeal insufflation of oxygen 
was capable of prolonging the duration of desaturation 
free apnoea to a significant extent This occurred due to 
the en masse diffusion of the insufflated gases from the 
nasopharynx into the lower respiratory tract due to the 
development of a sub atmospheric pressure in the alveoli 
as the period of apnoea increased. This correlates with 
the findings of Baraka et al 2006. 8

The EtCO2 in the control group was 27.4 mm of 
Hg as compared to the case group which was 27 mm of 
Hg and there was no statistically significant difference 
between the two groups at the onset of apnoea. However, 
the increase in the EtCO2 at the termination of the study 
when positive pressure ventilation (PPV) was initiated 
showed a rise of 16.6 mm of Hg in the case group as 
compared to an 11.7 mm of Hg rise in the control group. 
This showed a significant difference with a ‘p’ value of 
0.013. The average rise in the EtCO2 per minute was 
2.8mm of Hg.  The greater rise in the EtCo2 in the case 
group occurred due to a longer period of apnoea in this 
group of patientss. However, none of the patients in the 
study showed any ill effects due to a rise in the EtCO2 
with the six minutes of apnoea. The average rise in value 
of EtCO2 in the case group B was 43.6 mm of Hg as 
compared to the control group which showed an average 



 300        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

maximum value of 39.2 mm of Hg. A study done by 
Rudolf18 in 2013, found that insufflating low flow 
oxygen insufflation via the nasal route into the trachea 
of patients undergoing endoscopy reduced the rate of 
CO2 rise by approximately 50% to 1.8mm/ min. Thus, 
if high flow nasal cannulation could achieve a flow of 
just 1L/min in the trachea this might just be sufficient to 
achieve significant ventilation and not just oxygenation. 
In 2015, Patel19 et al and Miguel-Montanes20 published 
supporting the use of high flow nasal cannula for 
preoxygenation and apnoeic oxygenation. Patel et al 
additionally found that high flow nasal cannula provided 
apnoeic ventilation.

Limitations of the study 

The study population was limited to two academic 
medical centers

The sample size was fairly restricted in number 

CONCLUSION 

The present study concludes that

1. Nasopharyngeal oxygen insufflation following 
preoxygenation by the four vital capacity technique can 
significantly delay the onset of haemoglobin desaturation 
after the induction of general anesthesia and muscle 
relaxation.

2.  The duration of desaturation free apnoea in the 
case group was 6 minutes. 

3. The fall in the SpO2 in the apnoeic patients is the 
maximum in the third minute of apnoea.

4. The rise in the EtCO2
 is on an average at the rate 

of 2.8mm of Hg per minute
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ABSTRACT

Introduction- Oral health is an integral part of the general health and well-being of an individual and 
is now recognized as an equally important criterion. Among the common oral diseases, dental caries and 
periodontal diseases are the two foremost conditions that remain widely prevalent and affect all populations 
throughout their life span. Poor oral health in childhood often continues into adulthood, affecting economic 
productivity and quality-of-life.

Methodology- Present cross sectional study was conducted among 12 years old children of  rural school  
in  the catchment area of Sri Aurobindo Institute of Medical Sciences, Indore.400 children were included in 
the study and oral cavity examination was done by trained personal. Data was analysed using SPSS19.0 and 
frequency were calculated for quatitative variables and chi square test was applied for categorical variables.

Results- The present study srevealed that out of 400 participants 140(35%) were female and 260(65%) male. 
Decay teeth were more in male(36.05%) than the female(34.08%) and the difference was found statistatically 
significant ,it was more in lower socioeconomic class as 64%of male and 59% of female of this were affected 
with decay teeth and developmental defects of enamel was more in male in comparison of female, it was 
found statistically significant.

Conclusion-The study reveals that dental caries still remains as a major oral health problem among school 
children of all age group. Oral health education should be organized in schools to maintain proper oral health.

Keywords- Oral health status, 12 years old children, Rural, school, Indore

INTRODUCTION

Dental caries can be traced to be as old as 
civilization with its evidence seen even in skeletal 
remnants of prehistoric humans1. Dental caries is the 
most prevalent dental affliction of  childhood. In spite 
of credible advances in dentistry, the disease continues 
to be a major public health problem. Untreated oral 
diseases in children frequently lead to serious general 
health problems, significant pain, interference with 

eating, and lost school time2. Dental caries is highly 
prevalent among children and persists to be a significant 
public health problem. It has detrimental consequences 
on children’s quality of life by inflicting pain, premature 
tooth loss,and malnutrition, eventually influencing 
overall growth and development. The children suffering 
from poor oral health are twelve times more likely to 
have restricted activity days as compared to their healthy 
counterparts3. It has been observed that during 1940, 
the prevalence of dental caries in India was 55.5%, and 
during 1960, it was reported to be 68%4. The National 
Oral Health Survey and Fluoride Mapping 2003 reported 
that the prevalence of dental caries among 12yearold 
children was 72.5% and among 15yearold children was 
75.4% in India5.Decreased prevalence of dental caries 
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from the schools and the age of students was verified 
by school records. The selected students were then 
evaluated for oral health status by a trained examiner 
who took training in department of community dentistry 
and Pedo-odontology. 

All the children were examined under adequate 
illumination in the school premises. WHO criterion was 
used for evaluation of dentition status and treatment 
needs. The criterion recommends examination for dental 
caries using mouth mirror and community periodontal 
index (CPI) probe. The examination was conducted 
with a plain mouth mirror and CPI probe as given by the 
WHO 1997. The examination proceeded in an orderly 
manner from one tooth or tooth space to the adjacent 
tooth or tooth space. Clinical examination included 
the assessment of dentofacial anomalies according to 
the WHO Oral Health Assessment form (1997)10 by 
recording: Enamel hypoplasia Development defects 
of Enamel Index10, Dental fluorosis Index Modified 
criteria, Dental Aesthetic Index (DAI). Oral Hygiene 
Index Simplified (OHIS)11 was used to assess oral 
hygiene. The school authorities were requested to pass 
on this information to all the parents/guardians so that 
children could be taken to dental college for availing 
free treatment through the referral cards given to them 
at the time of study.

RESULTS

Figure -1 Distribution of participants 

  Above figure shows that 400 participants were 
included in the study out of which 140 (35%)were 
female and (65%) male.

in developed countries can be attributed to changing 
lifestyle and behavior patterns, fewer intakes of refined 
sugars, and widespread use of fluoridated toothpaste 
and utilization of the dental care services. Contrary to 
this, increase dental caries in developing countries can 
be related to factors, such as economic development, 
changing living standards, rapid urbanization, 
and changing of dietary patterns to more refined 
carbohydrates6. India, a developing country, faces many 
challenges in rendering oral health needs. The majority 
of Indian population resides in rural areas7. Decayed, 
missing, and filled teeth (DMFT) and SiC of 1.8 and 3,  
respectively. The majority of children aged 12 years had 
experienced caries in one or more of their total number 
of teeth8. Study of this age group is important as India is 
a country of widespread diversity in the socioeconomic 
status and oral health status in rural and urban areas 
of same country9.India is a rapidly growing nation in 
terms of population and economic growth almost 31% 
of the total population belongs to the 0–14 years of age 
group10 Children <18 years constitute about 40% of the 
Indian population11. There is lack of organized school 
healthprograms in our country. The children in schools 
are relatively easily accessible, compared to any other 
population groups for any health promotion programs 
aimed at effecting the lifestyle changes. School health 
programs have proven effective in promoting health in 
many developed countries12,13. This age group forms a 
significant proportion of Indian population today and is 
likely to further increase in the years ahead. Further, 12 
years is a WHO recommended index age group for oral 
health survey. The objective of present study to assess 
the oral health status of children going in government 
schools.

METHODOLOGY

 This study was conducted among 12years old 
children of government rural schools in  the catchment 
area of Sri Aurobindo Institute of Medical Sciences, 
District Indore. After getting the ethical approval from 
the institute ethical committee, list of schools was 
obtained from the office of District Education Officer of 
District Indore. The schools were stratified into primary, 
middle, high school and of which middle and high 
schools were selected. A pilot study was conducted to get 
the prevalence of dental caries and on this basis sample 
size was calculated by using 4pq/L2 where prevalence 
of caries 52.3% was used and sample size came 400. 
Sample was collected by including 12 yrs of student 
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Figure-2 Distribution of participants according to socioeconomioc class

Above figure shows that 113 (28.25%) belonged to upper lower of socioeconomic class and 220 (55%) of them 
from the lower socioeconomic class.

Table 1- Association of DMFT with gender             

S. No. Variables                             Gender
         Total Chi-square 

value P value
 
    1.
  

Decay Teeth Girls Boys

       Present 40(34.08%) 112(36.05%) 152(38%)

      4.3 <0.05        Absent 100(65.92%) 158(63.95%) 258(62%)

    2.

Missing Teeth

        Present 3(2.23%) 4(1.5%) 7(1.67%)
      0.19 >0.05

        Absent 137(97.77%) 256(98.5%) 393(98.33%)

    3.

Filled teeth

       Present 8(5.71%) 27(10.38%) 35(8.75%)
       2.4 >0.05

       Absent 132(94.29%) 233(89.62%) 365(91.25%)

    4.

Traumatic Teeth

       Present 3(2.15%) 20(7.08%) 23(5%)
       3.7 =0.05

       Absent 137(97.85%) 240(92.02%) 380(95%)

  Above table depicts that out of 400 participants 
152 (37.5%) had decay teeth and of which 40(34.08%) 
were female and 112 (36.5%) boys. decay teeth was 
more in male than female and the difference  was 
found  statistically significant. Above table describes 
that 35(8.75%) of participants had filled teeth and filled 
teeth was found more in males than females but the 
difference was not statistically significant. Table shows 
that 19(4.75%) of participants had decay teeth and decay 

teeth was found more in boys than girls but the difference 
was not statistically significant and also  describes that 
only 7 (1.67%) of participants had filled teeth and filled 
teeth was found more in males than females but the 
difference was not statistically significant. Above table 
depicts that 20(5%) of participants had trauma teeth 
and teeth was found more in males than females but the 
difference was statistically significant.       
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Table 2- Distribution of 12-year-old students by CPI score and gender

CPI Score
                     Gender

            TotalGirls Boys

Healthy 132(47.15%) 148(52.85%) 280(70%)

Bleeding 3(75%) 1(25%) 4(1%)

Calculus 34(29.31%) 82(70.68%) 116(29%)

Total 169(42.25) 231(57.75%) 400(100%)

Above table shows that majority of children (70%) had healthy gums only 1% of participants had bleeding gums 
and 29% had calculus.

Table 3-Association of developmental defects of enamel with sex

           
     Sex  

                             Developmental defect of enamel

Healthy Hypoplasia Diffuse opacity Demarcated 
Opacity Total

Female 107 (84.9%) 17(7.64%) 16(4.14%) 1(.32%) 140(100%)

Male 221(84.98%) 26(10.09%) 9(3.65%) 3(1.29%) 260(100%)

Total 328(82.25%) 36(9.00%) 15(3.75%) 4(1%) 400(100%)

 Chi square value=10.5, pvalue <.05

Above table describes that boys has more developmental enamel defects and hypoplastic enamel  was found 
10.09% among the boys than the girls 7.64% and prevalence of diffuse opacity was slightly more in girls (4.14%) 
than the boys (3.65%), demarcated opacity was found more among boys (1.29%)than the girls (0.32%) and this 
difference was found statistically significant.

Table 4-Association of oral mucosal condition with sex

           
     Sex  

                             Oral mucosal condition

Normal Ulcerated Abscess Total

Female 136(97.45%) 3(1.91%) 2(.62%) 140(100%)

Male 253(97.42%) 7(2.58%) 1(0%) 260(100%)

Total 389(97.25%) 10(2.5%) 1(.25%) 400(100%)

Chi square value=1.4, pvalue >.05

DISCUSSION

 Present study was conducted in Government 
middle schools of District Indore the catchment area 
of Sri Aurobindo Institute of Medical Science, Indore. 
400 participants were included in the study out of which 
140 were females and 260 males. Similar findings were 
found in a study conducted by Sarve et-al. Majority 
of participants were from lower socioeconomic class.  
Study carried out by George and Mullamottil12and also 
found that majority of the children were from lower 

socio-economic class. Prevalence of decay teeth was 
found 38% among the participants. Study conducted by 
Thakur et al15 found that the prevalence of decay teeth 
was 35.2% in rural schools. Decay of teeth were more in 
boys compared with girls and the difference was found 
statistically significant. Prevalence of Missing teeth was 
1.67% and filled teeth was 4.75% similar finding was 
found in a study by Zafer Azizi16. Majority of children 
had healthy gums (70%) and similar findings were 
observed in study conducted by George and Mullamottil 
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in Kerala. In present study 24% of girls in the age group 
of 12 years suffered from gingival problems which was 
less (50.8%) compared to a study conducted in Chennai7. 
27% percent of boys in the same age group suffered from 
gingival problems which was lower (51.7%) compared 
to school children in Chennai.

This study observed that 82.25% 0f children had 
normal, 9% hypoplastic, 3.75% diffuse opacity and 1% 
had demarcated opacity in enamel. Hypoplastic enamel 
was dominant type of developmental enamel defects. 
Enamel defects wewre dominant in girls than boys and 
this difference was found statistically significant.Similar 
finding has observed in a study conducted by Fabiana 
vargas and Ferreira17.
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ABSTRACT

Aim And Objectives: To determine the effects of Neuro Muscular Electrical Stimulation in improving 
Muscles Function of Swallowing among subjects with post stroke dysphagia. Methodology: Quasi 
experimental study design was used this study. Total 30 Post stroke dysphagic patients were selected and 
all 30 patients underwent sEMG study for massator, sub mental and infra hyoid muscles. Neuromuscular 
electrical stimulation over the Pharyngeal muscles given for 4 weeks. End of the fourth week post test 
measurement was taken values were tabulated and statistically analyzed. Results: surface electro myography 
of bilateral massator, submental and infrahyoid muscle function in amplitude is improved in between pre 
and post intervention, test values that is P value is 0.001.Conclusion:Neuro muscular electrical stimulation 
is more beneficial effect in swallowing muscle activity in measures of amplitude on post stroke dysphagia.
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INTRODUCTION

Dysphagia is defined as an impairment of 
the complex and integrated sensorimotor system. 
Neurogenic dysphagia (ND) typically occurs in patients 
with neurological diseases of varying etiologies, and 
it is associated with high mortality, morbidity, and 
social costs because of the increased risk of aspiration 
pneumonia and its sequelae.1-6  Immediately, after stroke 
oropharyngeal dysphagia is seen in 50% of stroke 
patients. Of these, up to 40% remain dysphagic a year 
later7. Complications of dysphagia includes aspiration, 
pneumonia, and malnutrition8 for which patients 
require enteral sustaining through a nasogastric tube 
or percutaneous endoscopically presented gastrostomy 
tube, which frequently requires long term institutional 
care9.  Post Stroke Dysphagia is thought to be due 
to damage to the cortex and sub cortical structures 

10. In spite of the fact that dysphagia might be dealt 
with utilizing a few physical procedures, there is no 
conclusive medications11.Dysphagia usually follows 
stroke that affects the predominant swallowing muscles 
that is bilateral massator, submental and infrahyoid. 
In the last 20 years, physiotherapy techniques in 
which neuromuscular electrical stimulation (NMES) 
is the usually used technique for swallowing function  
but very minimal literature is found regarding the 
electromyography activity of swallowing muscles 
after NMES. In this study, we concentrate on the 
electromyography activities of swallowing muscles.

METHODOLOGY

Participants: the sample will be drawn from 
Physiotherapy department OPD and IP at Saveetha 
Medical hospital. The subjects will sign an informed 
consent form after a elaborate education about the study 
purpose, duration and other aspects by the researcher. 
The subjects who fulfill the criteria’s of inclusion will 
be selected for the study. Inclusion criteria: Age group: 
50 – 55 years, both genders. Post stroke subjects with 
difficulty in swallowing. Subjects confirmed swallowing 
difficulty with positive water swallow test. Exclusion 
criteria: Recent trauma, unstable vital signs, recent 
surgeries around the neck. Subjects with any other 
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neurological disorders, Symptomatic cardiovascular 
diseases, Skin allergies.

Ethical consideration: The study was approved 
by the Institutional Ethics Committee ( Number 
015/02/2017/IEC/SU on 28/02/2017) and done in 
accordance with the Ethical Guidelines for on Human 
Participants, The study protocol was approved by 
institutional ethical committee. 

Procedure: The patient willing to participate in this 
studywere explained about the safety and simplicity of 
the procedure and informed consent and information 
sheet were obtained. 30 subjects were selected 
according to the inclusion and exclusion criteria. All 
the 30 subjects underwent surface electromyography 
as a pre test measurement.The Patient position was 
sitting and three muscle groups were investigated and 
muscle activity recorded. Three muscle locations were 
examined in the study: (1) masseter (2) submental (3) 
Infrahyoid. All EMG recording were made using surface 
electrode which was made up of silver chromium. 
Allengers Scorpio EMG EP NCS, computer based EMG 
system with software. The Electrodes have wide band 
pass filter band with (RMS) - of 30 to 500 Hz and a 60 
Hz Notch filter. It consists of two bipolar electrode and 
ground electrode. Specific electrode positions were as 
follows the interelectrode distance was 10 mm in all 
locations except sub mental. For massator muscle two 
bipolar electrodes were placed parallel to the massator 
muscle fibers on the left side of the face. Sub mental 
muscle two surface electrodes were attached to the skin 
beneath the chin on the right side of midline to record 
submental myoelectrical activity over the platysma.  
And two electrodes were placed on the left side of the 
thyroid cartilage to record from the infrahyoid muscle 
group. Electrical impedance at sites of electrode contact 
was reduced because target areas were lightly scrubbed 
with alcohol gauze pads, followed by application of 
an electrode gel. All the 30 subjectsreceived Electrical 
stimulation with the frequency of 30 Hz, duration of 

100ms, intensity was increased till minimal palpable 
observable contraction and interrupted direct current 
was used.The patient position was supine lying and 
pillow kept under the head. And inactive electrode was 
placed nape of the neck, active pen electrode was placed 
pharyngeal muscles either side of the hyoid bone for 
5 days/week for 4 weeks. The post test measurement 
was taken similar to pre test measurement. The surface 
electromyography measures in amplitude. All the data 
were tabulated and statistically analyzed.

RESULT

In surface electro myography left massator 
Muscle Amplitude Pre testMean-16.952mv, standard 
deviation-1.435, Post test mean-64.215mv, standard 
deviation-3.859,t value-86.580, P value <0.001, 
extremely statisticallysignificant. left Submental 
Muscle Amplitude Pre testMean-24.5013mv,standard 
deviation-3.0071,Post test mean-121.9050mv,standard 
deviation-6.0513,t value-116.1416,P value 
<0.001,extremely statistically significantleft Infrahyoid 
Muscle Amplitude Pre testMean-22.0040mv, standard 
deviation-1.8564,Post test mean-74.1043mv,standard 
deviation-17.5628 ,t value-15.9395,P value <0.001, 
extremely statistically significant. (table-1)

Right massator muscle amplitude pre test 
mean16.9970mv, standard deviation-1.360 and post 
test mean-64.229mv, standard deviation-3.811.t 
value-86.9896, P value is <0.001, extremely statistically 
significant. Right Submental muscle amplitude pre test 
mean 24.3210mv, standard deviation-3.0902 and post 
test mean-121.9257mv, standard deviation-6.0063,t 
value-115.7434, P value is <0.001 extremely statistically 
significant. Right Infrahyoid muscle amplitude pre test 
mean 21.9440mv, standard deviation-1.7722 and post 
test mean-74.4547mv, standard deviation-18.0887.t 
value-15.5360, P value is <0.001 extremely statistically 
significant.(table-2)

Table-1- Left Massator,submental,Infrahyoid 

sEMG Pre and Post test values

 Name of the Muscle Mean Standard 
deviation t value p value

Left massator
Pre 16.952 1.435

86.580 <0.001
Post 64.215 3.859

Left Submental
Pre 24.501 3.0071

116.1416 <0.001
Post 121.9050 6.0513

Left Infra hyoid
Pre 22.004 1.8564

15.9395 <0.001
Post 74.1043 17.5628
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Table-2- Right Massator,submental,Infrahyoid sEMG Pre and Post test values

Name of the Muscle Mean Standard 
deviation t value p value

Right massator
Pre 16.9970 1.360

86.9896 <0.001
Post 64.229 3.811

Right Submental
Pre 24.321 3.0902 115.7434  <0.001
Post 121.925 6.0063

Right Infra hyoid
Pre 21.944 1.7722

15.5360 <0.001
Post 74.454 18.0887

DISCUSSION

The purpose of the study is to determine the effect 
Neuro Muscular Electrical Stimulation in facilitating the 
swallowing muscle activity. Several earlier studies have 
been directed to show the viability of NMES treatment 
strategies for dysphagia.12 It was predicted that repeated 
neuromuscular electrical stimulation will improve the 
muscle function in swallowing.This was based on the 
previous study pharyngeal electrical stimulation for 
neurogenic dysphagia13. EMG data is collected and 
supported this hypothesis. The result shows significant 
increase in the pharyngeal muscle activity.

The previous study conducted in Japan on the 
effectof pharyngeal electrical stimulation on swallowing 
performance by Ryosuke Takeishi and Jin Magara as 
an effective function in swallowing muscle activity on 
post stroke dysphagia. The Limitations in this study 
were that the study was conducted in only one hospital, 
the results were derived from a small sample of stroke 
patients and only one technique to facilitate swallowing 
was done. The data collection took longer than expected. 
Larger numbers are needed in future investigations, as 
are variations in treatment regimens. In a future study, 
different electrical stimulation can be given with 
variations in duration, and intensity.

CONCLUSION

 This study showed that Neuro Muscular Electrical 
stimulation is effective in improving swallowing Muscle 
function in Electromyographic activity on patients with 
Post stroke dysphagia. 
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ABSTRACT

AIM: To prove that gingival crevicular blood can be used as a novel, minimally- invasive, diagnostic 
tool to screen undiagnosed diabetic population with gingivitis and periodontitis as compared to invasive 
phlebotomy and finger puncture blood collection procedures.

OBJECTIVES: To estimate random blood glucose levels from gingival crevicular blood through glucometer. 
To compare the random blood glucose levels from venous blood by laboratory glucometric methods. To 
prove that gingival crevicular blood is a minimally invasive diagnostic tool as compared to phlebotomy and 
finger puncture procedures with good patient compliance.

METHODOLOGY & RESULT: 75 Out-patients with gingivitis and periodontitis who are unaware of 
their diabetic status undergoing routine intraoral clinical examination will be subjected to periodontal 
probing after isolating the area to be examined. Blood oozing through the gingival crevice from the 
anterior maxillary region will be collected by a glucometer for random blood glucose. Samples obtained 
by phlebotomy technique will be analyzed for random blood glucose through calorimetric methods in the 
laboratory. Results obtained from both the gingival crevicular blood and venous blood will be compared and 
statistically analysed. 25 Out-patients who have already been diagnosed as diabetic are included as controls 
in the study. Correlation between Gingival crevicular blood glucose (GCBG) and Venous blood Glucose 
(VBG) in total samples were statistically analyzed using SPSS version 11. Highly significant correlation 
between GCBG & VBG (r=0.993) in total was found. Correlation is highly significant at p<0.01.

CONCLUSION: Random blood glucose levels measured in GCBG is almost equal to that of VBG. 
Hence we conclude saying that GCB can be used as a minimally invasive and easy to collect tool for 
screening diabetes in our routine dental practice as early diagnosis of diabetes helps to prevent its long-term 
complications, high morbidity and mortality.

Keywords : Diabetes mellitus, Gingival Crevicular Blood, Minimally invasive, Random Blood Glucose.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic 
disorder with an estimated prevalence of 7% in 
industrialized countries of which nearly half the cases 
are undiagnosed.1 India has nearly 33 million diabetic 
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subjects today with an overall prevalence rate of 4.3%.2 
Type 2 DM .i.e. NIDDM constitutes nearly 70% of 
population in any country, with a prevalence of 2.4% 
in rural population and 11.6% in urban population.3 The 
chronic hyperglycemia of diabetes is associated with a 
wide range of complications like diabetic retinopathy, 
atherosclerotic cerebrovascular, cardiovascular and 
peripheral vascular diseases, peripheral neuropathy, 
progressive renal dysfunction, delayed wound healing 
and periodontitis.4Recent evidence indicates that diabetic 
complications such as retinopathy, cardiovascular 
disease and neuropathy may begin several years before 
the diagnosis of type 2 diabetes mellitus is established. 
The early diagnosis of diabetes, therefore, might help to 
prevent its long-term complications that are responsible 
for the high morbidity and mortality of these patients.5 
Early diabetes detection could identify diabetes-related 
complications at an earlier stage, suggesting the value 
of screening to discover unrecognized illness, manage 
existing complications, and prevent the progression of 
disease.6  Periodontal disease is considered to be the sixth 
complication of diabetes.The interrelationship between 
diabetes mellitus and periodontitis has been studied for 
many years. Diabetes and Periodontitis seem to interact 
in a bidirectional manner5. 

For over 100 years, various methods have been used 
to measure glucose level in biological fluids, but the 
search for more specific, sensitive and simple method 
continues. Since centuries, the clinicians are sending 
venous blood, or urine samples for determining glucose 
levels to clinical biochemistry laboratories. But these 
days portable glucose monitors are in use both as a bed 
side testing of glucose5. Portable glucose monitors can 
be used for the estimation of blood glucose in dental 
set up also. Periodontal disease itself is associated with 
gingival bleeding and if the patient is diabetic, it is more 
severe. Bleeding from the gingival tissues is found to be 
further pronounced if the diabetic patient’s condition is 
poorly controlled or is in association with undiagnosed 
diabetes6. Thus ample extravasated blood is produced 
during routine diagnostic procedures.Probing during 
a periodontal examination is more familiar to the 
practitioner and less traumatic than a finger-puncture 
with a sharp lancet. This blood oozing during routine 
periodontal examination can be the source for the 
estimation of blood glucose is more severe.Glucometers 
are commonly used by diabetic patients for home 
monitoring of blood glucose levels. Recently, more 

sensitive self-monitoring devices have been developed 
for testing small amounts (<2microlitre) of blood 
obtained from areas much less sensitive than fingertips, 
such as the forearm, upper arm, thigh, or base of thumb. 
In general, accuracy of these novel glucometers has 
been acceptable.7 The conventional laboratory methods 
that are employed to screen for diabetes are time 
consuming and elaborative equipment are needed to 
employ these techniques. The advent of blood glucose 
monitors allows the clinician to assess blood glucose at 
the chair side. In contrast to laboratory methods, results 
are obtained instantaneously, which helps the clinician 
to decide if further confirmatory test are required to 
diagnose diabetes.8 Inflammatory markers are seen raised 
markedly in undiagnosed diabetic populatioin which 
signify the severity and progression of the disease. Three 
most common markers are C-Reactive Protein, TNF-
alpha and IL-6. Studies show that elevated CRP levels 
are a strong independent predictor of type 2 diabetes 
and may mediate associations of TNF-alphaR2 and IL-6 
with type 2 diabetes9.

MATERIALS AND METHODS:

75 patients who were not aware of their diabetic 
status and 25 patients who were Type II Diabetic and 
were under medication who reported as outpatient to 
the Department of Oral Medicine and Radiology, Sree 
Balaji Dental College and Hospital, Chennai were 
included in the study.Inclusion criteria were the same 
mentioned above. Exclusion criteria were patients with 
known bleeding and clotting disorders like hemophilia, 
thrombocytopenic purpura, etc. 

All the patient’s detailed case history were recorded 
followed by routine intraoral examination where the 
patient’s periodontal status was recorded examined 
intraorallyandthe area to be examined was isolated with 
cotton rolls to prevent contamination with saliva. A 
detailed periodontal status was recorded with graduated 
periodontal probe (Williams) and classified according to 
the  American Academy of Periodontology. The degree 
was moderate if  periodontal depth was  3- 5mm and 
severe if periodontal depth was greater than 6mm.
Bleeding on probing was elicited 1-2minutes  after 
probing. An appropriate site with profuse bleeding 
was chosen for collecting the gingival crevicular blood 
(GCB) (Fig.1).

Probing was repeated until sufficient bleeding was 
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there in the sulcus. A plastic capillary tube of

2mm bore marked was used to collection of 
bloodfrom the gingival sulcus after probing force of

approximately 0.2N was used to elicit bleeding from 
thesite. (Fig 2).

The Accu-chek Active Glucometer 
(RocheDiagnostics, Germany) monitoring device was 
loaded

with the active test strip (impregnated per cm2 
withglucose dye oxidoreductase 0.7μ) 2μl of blood 
wastransferred on to the test strip. The testing time is 
about 10seconds. Then venous blood was collected 
by routine phlebotomy techniquefor measurement of 
Random Blood Glucose levels. All the 100 samples were 
analyzed and readingswere recorded and tabulated.

STATISTICAL ANALYSIS

Statistical analysis was performed by SPSS 20.0. 
Statistical test used was Pearson Correlation Coefficient.

RESULTS

100 patients comprising 54 males and 46 females took 
part in the study with a mean age of 49.99 years(Fig 1& 
Table 1). No significant difference between RBS(GCB) 
and RBS(VB) when compared to age and sex group 
were found (Fig 2 & Table 2). The mean RBS(GCB) and 
RBS(VB) derived from all samples were 199.25 mg/dl 
and 197.83 mg/dl respectively with a Standard Deviation 
of 50.2 in both groups. ( Fig 3 & Table 3). Correlation 
between RBS (GCB) and RBS(VB) of the 100 samples 
were analyzed withPearson correlation coefficient 
using the SPSS version 20.0 and scatter plot was done. 
Highly significant correlationbetween RBS (GCB) and 
RBS(VB) (r=0.993) in total samples wasfound. The 
correlation was significant at p<0.01(Fig 4 & Table 4).

Table 1: Sex Distribution

Frequency Percent 

Valid Male 54 54.0 

Female 46 46.0 

Total 100 100.0 

Table 2: Age distribution

                                     Frequency Percent 

21-30 4 4.0 

31-40 23 23.0 

41-50 27 27.0 

51-60 25 25.0 

61-70 16 16.0 

71-80 5 5.0 

Total 100 100.0 

Table 3. Descriptive analysis of RBS from GCB & VB

Minimum Maximum Mean Std. Deviation 

Age in years 29 80 49.99 12.201 

RBS (GCB) 136 400 199.25 50.216 

RBS (VB) 130 390 197.83 50.235 
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 Table 4 : Pearson Correlation Coefficient 

RBS 
(GCB)

RBS 
(VB)

RBS (GCB) Pearson Cor-
relation 1 .993(**)

 RBS (VB) Pearson Cor-
relation .993(**) 1

DISCUSSION

Testing for Type 2 Diabetes Mellitus at should 
becarried out in individuals who are obese, have a 1st-
degree relative with diabetes,are members of a high-
risk ethnic population, have delivered a babyweighing 
4.05 kg or have been diagnosedwith gestational 
diabetes mellitus are hypertensive (>140/90), have an 
HDLcholesterol level <35 mg/ dl and/or atriglyceride 
level >250 mg/ dl, had onprevious testing an impaired 
glucosetolerance or an impaired fasting glucose4.
Undiagnosed  diabetic patients are at significantly 
increased risk for development of complications and the 
bidirectional relationship of diabetes with periodontitis 
underscores the necessity for early detection of diabetes17.

Testing crevicular blood glucose level with the 
Accu-Chekself monitoring device is sensitive, since it 
can provide results with just 2- 3ul of blood within 10 
seconds. With regard to the development of painless 
and non-invasive methods to measure blood glucose, 
considerable effort has been made in the past few years. 
Since periodontal inflammation with or without the 
complication factor of diabetes mellitus is known to 
produce ample extravasate of blood during diagnostic 
periodontal examination1. As we compared our study 
with the similar studies 1, 5, 6, 7, 8, 10, 14, the results 
obtained were much consistent with highly significant 
correlations (r= 0.993, p<0.01) were found between 
RBS(GCB) & RBS (VB).

The strong correlation (r=0.993, p<0.01) between the 
random blood glucose levels from the gingival crevicular 
blood(GCB) and venous blood(VB) that was obtained 
from ourstudy clearly shows that easy availability of 
GCB as an alternative to the VB as GCB can be collected 
by a minimally invasive painless method as compared to 
the later. In contrast to a study7 in which the results did 
not show any evidence for the usefulness of GCB for 
testing random blood sugar during routine periodontal 

examination, our study showed accurate results as the 
blood was collected from the gingival cervical after 
thorough cleaning and probing thus avoiding the chance 
of contamination to get accurate results. 

  From the above discussion, we can say that gingival 
crevicular blood from probing may be an excellent 
source of blood for glucometric analysis using the 
technology of portable glucose monitors. Subjects can 
reliably be screened for diabetes by measuring glucose 
levels in gingival crevicular blood, since probing and 
sample collection takes a very little time and there is no 
discomfort to the patient. Thus, a dental clinician can use 
this crevicular blood to test for glucose levels instead 
of puncturing the patient’s finger tip to obtain a blood 
sample and can make a referral to a physician for further 
evaluation for diabetes when warranted5.

The incidence rate of DM in India is increasing 
at an alarming rate. Hence if the dentist participate in 
the challenge of undiagnosed diabetes by the routine 
screening of patient especially those with pronounced 
gingival inflammation, it would be a major role and life 
saving service18.

CONCLUSION

From our study we found that random blood glucose 
levels measured in GCB is almost equal to that of VB. 
Hence, GCB can be used as a minimally invasive and 
easy to collect tool for screening diabetes in our routine 
dental practice as early diagnosis of diabetes helps to 
prevent its long-term complications, high morbidity and 
mortality. However as the incidence of Diabetes Mellitus 
is increasing in our nation, the study can be carried out in 
a larger sample size.
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ABSTRACT

Background and Objective: Nitric oxide (NO) is a gaseous, colorless, highly reactive, shortlived free 
radical plays a pivotal role in the regulation of various physiological and pathological mechanisms in the 
body. The pathogenesis of periodontal diseases may be affected by alterations of the inflammatory response 
by smoke. The aim of this study was to assess the levels of salivary NO among both the smokers and 
nonsmokers having chronic periodontitis and also to compare them with periodontally healthy controls.

Method: Sixty subjects  who were in the age group of 30-55 years, who participated in this study participated 
and were divided into three groups: group I, which includes 20 healthy nonsmoking subjects; group II, 20 
subjects who are Non-smokers with Chronic periodontitis ; Group III 20 subjects who are smokers with 
Chronic periodontitis. The biochemical estimation of NO in the collected saliva was performed using the 
Griess colorimetric reaction.

Statistical Analysis and Results:  The statistical comparisons were  done under the Griess Reaction. There  
were statistically significant salivary levels of NO in the groups of periodontitis (group II and III) as compared 
to those in the healthy controls (group I). The salivary nitric oxide levels are statistically significant among 
smokers than non-smokers in chronic periodontitis patients.

Conclusion:  NO play an important complex role in the immuno-inflammatory process and in the remodeling 
and maintenance of osseous structures. As smoking increases the risk of periodontitis, the present study 
aimed to evaluate the effect of smoking among periodontitis patients, that is, the NO levels in these patients.

 Keywords: Chronic periodontitis, Nitric oxide, Smoking.

INTRODUCTION 

Nitric oxide (NO) is an ubiquitous 
intercellular messenger molecule with important 
cardiovascular,neurological and immune functions. 
Nitric oxide, a free radical gas, is a noxious chemical in 
the atmosphere, but in small controlled concentrations in 

the body, it acts as a physiological and pathophysiological 
mediator and it plays an important role in the biological 
systems 1. It is formed in almost all cell types and despite 
the fact that it has a short half-life of approximately 4 
seconds in vivo, it penetrates the surrounding tissues and 
activates a variety of cellular signaling pathways. NO is 
synthesized by the oxidative process of the guanidine of 
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the amino acid Larginine by a family of enzymes named 
NO synthases (NOS) 2.

In mammalian cells, NO is produced by a group 
of isoenzymes which are collectively termed as the 
NO synthases (NOS).The endothelial NOS and neural 
NOS are constitutive and they release small amounts of 
NO for a short period following the stimulation of their 
receptors. In contrast, iNOS is expressed in response to 
proinflammatory stimuli and it produces large amounts 
of NO for sustained time periods 3.

Saliva may contain biomarkers which are specific for 
the unique physiological aspects of periodontitis, and the 
qualitative changes which occur in the composition of 
these biomarkers could have diagnostic and therapeutic 
significance 4.

Periodontitis, a chronic inflammatory disease of 
the periodontal tissues, is a multifactorial disease of 
bacterial origin 5,6. The products of the bacteria and 
proinflammatory cytokines produced by inflammatory 
cells trigger the expression of iNOS, which is involved 
in inflammatory processes and accelerates periodontal 
disease 7. 

Risk factors for periodontitis may be systemic or 
local, and among them, smoking is the most significant8,9. 
Thus, cigarette smoke increases the oxidative burden, as 
it contains a large number of free radicals, and it has 
been suggested that it may increase the susceptibility to 
periodontal pathogens 10.

As smoking increases the risk of periodontitis, the 
present study aimed to evaluate the effect of smoking on 
oxidative stress in gingivitis and  chronic periodontitis 
patients and also compare the levels to prove the 
significance of salivary NO levels on smoking which 
increases with increasing disease.

MATERIALS AND METHOD 

The present study was conducted in the Department 
of Periodontology, Sree Balaji Dental College And 
Hospital,TamilNadu,Chennai,India.The institutional 
ethical committee of the faculty approved the study. 

This cross-sectional study was performed to evaluate 
and compare the salivary NO levels of smokers and 
Non-smokers among the chronic periodontitis patients 
to those of clinically healthy patients as controls. 

Sixty subjects  who were in the age group of 30-
55 years, who participated in this study participated and 
were divided into three groups: group I, which includes 
20 healthy nonsmoking subjects; group II, 20 subjects 
who are Non-smokers with Chronic periodontitis ; 
Group III 20 subjects who are smokers with Chronic 
periodontitis.  

Clinical examinations 

This was performed using the plaque index (PI), 
gingival index (GI), probing pocket depth (PD) and 
clinical attachment level (CAL).The pocket depth was 
measured as the distance from the gingival margin to the 
base of the pocket in millimeters. Informed consent was 
obtained from all of the patients before participating in 
the study

Inclusion Criteria And Exclusion Criteria

The inclusion criteria which was followed generally 
were the patients of both genders who were in the age 
group of 30-55 years, with a dentition of at least 20 
functioning teeth. 

I. CONTROLS:

 Inclusion criteria 

Healthy subjects in the age group of 30 – 55years, 
with no probing pocket depth, with no bleeding on 
probing and no attachment loss.   

Exclusion criteria 

Patients who have received any topical or systemic 
antimicrobial treatment or steroid therapy in the past six 
months.Patients who had periodontal treatment in the 
past six months.Smokers- both past and present.Patients 
with any systemic diseases and Patients with salivary 
gland disorders. 

II. STUDY GROUP: NON SMOKERS WITH 
CHRONIC PERIODONTITIS 

Chronic periodontitis patients (nonsmokers) 
Subjects with ≥30% of sites with the presence of a PD of 
≥4 mm along with a CAL of ≥4 mm .

III. STUDY GROUP: SMOKERS WITH 
CHRONIC PERIODONTITIS 

Chronic periodontitis patients (smokers) Subjects 
having a smoking habit for the past 6 months or more 
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and smoking at least 10 bidis or cigarettes per day, and 
with ≥30% of sites with the presence of a PD of ≥4 mm 
along with a CAL ≥4 mm.

 Exclusion criteria

Patients who have received any topical or systemic 
antimicrobial treatment in the past six months including 
the use of mouthwash

Patients who had periodontal treatment in the past 
six months.

Patients on anti-oxidant supplements in the past six 
months.

Patients with salivary gland disorders

Collection of samples:

 4 mL of unstimulated saliva was collected in a 
sterile plastic vial, from all of the subjects and controls. 
The saliva samples were then centrifuged at 2,500 rpm, 

for 5 minutes. The biochemical estimation of NO in 
the collected supernatant obtained from the saliva was 
performed using the Griess colorimetric reaction by 
Green et al. 11These solutions were added to the Griess 
reagent for measurement on as spectrophotometer and 
their optical densities (OD) were recorded12,13. The 
optical densities were then correlated in the standard 
curve and the corresponding concentrations of nitrite 
were observed.

RESULTS 

   The detailed data on the salivary levels of NO 
between the three groups have been listed in [Table/Fig 
1]. The detailed data BY t-test for inter comparison three 
groups for Salivary Nitric oxide Levels have 

been listed in [Table/Fig-2]. Clinical parameters 
used for clinical examinations of the three groups     

have been listed in [Table/Fig-3].

Table 1. ANOVA test for Comparison between three groups for Salivary Nitric oxide 

Groups N Mean SD Minimum Maximum F-value P Value

Group I 20 5.69 0.93 4.34 8.16

234.021 0.001Group II 20 15.43 2.42 10.48 18.94

Group III 20 16.53 1.51 13.54 20.34

Total 60 12.55 4.86 4.34 20.34

P<0.01 Significant 

Post Hoc Test of Salivary NO

Comparing the above three Groups, Group II & III has got highest mean value of Salivary levels of nitric oxide 
when compared to Group I. The above distribution of data shows statistical significance (p<0.01)

Table 2 - Scheffe Test: t-test for inter comparison three groups for Salivary Nitric oxide

Groups N Mean SD Minimum Maximum t-value P Value

Group I 20 5.69 0.93 4.34 8.16
19.859 0.001

Group II 20 15.43 2.42 10.48 18.94

Group I 20 5.69 0.93 4.34 8.16
27.352 0.001

Group III 20 16.53 1.51 13.54 20.34

Group II 20 15.43 2.42 10.48 18.94
1.108 0.001

Group III 20 16.53 1.51 13.54 20.34
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P<0.01 SignificantFrom the above table ,the inter 
comparison among three group for Salivary levels of 
NO Shows, 

t-test comparing group I and group II reveals 
group B has statistically significant higher mean value 
compared to group I (p<0.01)

t-test comparing group I and group III reveals 
group III has statistically significant higher mean value 
compared to group I (p<0.01)

t-test comparing group II and group III  reveals 
group III has statistically significant higher mean value 
compared to group II (p<0.01)

Table 3. Clinical parameters used for clinical examinations of the three groups.

        Parameter Group 1 (n=20) Group 2 (n=20) Group 3 (n=20)

     Plaque index 0.64±0.18 (0.40–1.00) 1.70±0.19 (1.30–2.10) 1.92±0.18 (1.60–2.20)

   Gingival index 0.44±0.10 (0.30–0.60) 1.71±0.21 (1.30–2.20) 1.38±0.18 (1.10–1.70)

 Probing pocket depth (mm) 0.84±0.21 (0.40–1.20) 4.35±0.56 (3.40–5.20) 4.59±0.48 (3.80–5.80)

Clinical attachment levels 
(mm) 6.51±0.40 (5.80–7.20)

6.53±0.41 (6.00–7.20) 

Values are presented as mean±standard deviation (range).

Group 1: normal, group 2: nonsmoker, group 3: 
smoker.

 There was positive significant increase in the 
salivary NO levels among smokers than non-smokers 
induced chronic periodontitis. the results indicated 
that there was a significant correlation on the effects of 
smoking in increased periodontal diseases. 

DISCUSSION

Periodontal disease is a chronic bacterial infection 
characterized by persistent inflammation, connective 
tissue breakdown and alveolar bone destruction 14.

Nitric oxide (NO) is a gaseous free radical 
with a short biological half-life, which is generated 
enzymatically from L-arginine by a family of the NO 
synthase (NOS) isoforms. Nitric oxide (NO) is formed 
from the amino acid, L-arginine by a 2-step oxidation 
of L-arginine to L-citrulline. Nitric oxide is synthesized 
by a family of enzymes which are called nitric oxide 
synthases 15. Excessive levels of NO, and consequent 
modification of proteins, lipids, and nucleic acids 
by reactive nitrogen species formed in the reaction 
of NO with O2-. NO reacts rapidly with O2- to form 
peroxynitrite, a highly toxic metabolite and a potent 
oxidant. Controlled generation of peroxynitrite may play 
a role in host defense, but excessive generation can lead 
to tissue damage.However, there is also peroxynitrite-
independent mechanisms by which nitrotyrosine can be 

formed. The complexity of NO chemistry in part may 
help explain the sometimes opposing results obtained 
in the research of the role NO in pathogenesis of the 
diseases 16.

The expression of iNOS has been investigated in 
salivary gland-related diseases 17, temporomandibular 
joint disorders and oral cancer as well18.Several studies 
suggest that tissue injury in inflammation involves 
induction of iNOS by certain cytokines or endotoxin, 
which leads to production of large quantities of NO 19. 

As smoking increases the risk of periodontitis due 
to the destructive molecular and genetic factors20, the 
present study aimed to evaluate the effect of smoking on 
oxidative stress in gingivitis and  chronic periodontitis 
patients and also compare the levels to prove the 
significance of salivary NO levels on smoking which 
increases with increasing disease .

In the present study, we made an attempt to evaluate 
the roles of smoking and its effects in increasing 
periodontal diseases. Various studies have reported the 
significance of NO as an inflammatory marker, but the 
present study has correlated the salivary elevated levels 
of NO among the smokers and non-smokers in gingivitis 
and chronic periodontitis.

The source of salivary nitric oxide was studied by 
Sato H et al., 200621. Many of the oral microorganisms 
express enzymes that can effectively reduce nitrate. The 
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facultative anaerobic bacteria in the oral cavity reduce 
the salivary nitrate to nitrite and this nitrite enhances the 
gastric generation of NO in acidic conditions. Although 
nitrite is converted non-enzymatically to NO at a low 
pH, the rate of this conversion at the physiological pH 
(about 6.2–7.6) in the oral cavity is fairly low and, 
hence, the mechanism of the oral production of NO 
remains obscure.

The source of serum nitric oxide was studied by 
Menaka et al., 2009 12 . The results of this study showed 
significantly increased concentrations of nitrite in the 
patients with periodontitis, as compared to those in 
the healthy control group. The significantly higher 
levels of NO in this study group had contributed to the 
development of the frequently found clinical symptoms 
of periodontitis. The increased alveolar bone resorption 
may be due to the stimulatory effect of NO on the activity 
of the osteoclasts.

Interestingly, a study report of Aurer A et al., 200122, 
showed that salivary nitrite, a stable metabolite of NO, 
was decreased in the saliva of the periodontitis patients 
than in the healthy subjects. This may be due to the fact 
that NO is relatively unstable in the presence of oxygen 
and that it quickly autooxidizes to produce nitrogen 
oxides. Moreover, because of NO’s r e a c t i v i t y 
and short life, directly measuring NO in the cells and 
tissues is very difficult.

Biochemical and immunological markers present in 
saliva, serum or GCF can partially determine the extent of 
periodontal disease and even may predict its progression 
(Ugar-cankal D et al 2006) 23.   Study resulted by 
Deeptiwadhwa et al.,2013 showed a positive corelation 
with the present study with significant increased 
concenterations of salivary nitric oxide in patients who 
have smoking habits in chronic periodontitis patients 
than non-smokers which was supported now with the 
present study that levels have increased with smoking 
and in increasing disease 6.

This study was performed to investigate the role of 
smoking as well to prove the influence of smoking on 
increasing periodontal disease by using an noninvasive 
tool as saliva to estimate the levels of NO as an potential 
bio marker for periodontal diseases.

CONCLUSION

To summarize, as the studies which have highlighted 

on effects of smoking in the role of increasing diseases 
are lacking and as for the biochemical tests, this study 
utilized easy chair side diagnostic tools i.e, saliva, this 
study was indicated to focus on the relationship of the  
salivary levels of NO among smokers and non-smokers 
in chronic periodontitis patients. The results of our study 
indicated that there was a direct positive correlation 
among smokers which may throw light on the future 
research to evaluate the effects of tobacco on various 
diseases effectively.  
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ABSTRACT

Introduction: Staphylococcus aureus is one of the most common causes of nosocomial infections, 
especially pneumonia, surgical site infections and blood stream infections and continues to be a major 
cause of community-acquired infections. Methicillin Resistant Staphylococcus aureus (MRSA) is resistant 
to the majority of antimicrobial agents available for clinical use, the glycopeptides vancomycin has been 
proposed as the drug of choice for treating such infections. The glycopeptide vancomycin was considered 
to be the best alternative for the treatment of multi drug resistant MRSA4. However, there are increasing 
numbers of reports indicating the emergence of vancomycin-resistant S. Aureus. Methicillin Resistant 
Staphylococcus aureus (MRSA) is resistant to the majority of antimicrobial agents available for clinical 
use, the glycopeptides vancomycin has been proposed as the drug of choice for treating such infections. 
Materials and Method: The present study was carried out to find out the presence of VISA and VRSA 
among 186 MRSA strains isolated from clinical specimens. Minimal inhibitory concentration (MIC) of 
vancomycin was determined by agar dilution method in Muller Hinton agar. Results: The MIC for 169 of 
186 isolates (90.86%) for vancomycin was ≤2 mg/l indicating VSSA. 11(5.91%)  isolates showed an MIC 
range between 4-8 mg/l, indicating VISA. Out of 11 VISA isolates the MIC for 6 (0.32%) isolates was 
in the range of >16mg/l indicating that VRSA. Conclusion: The present study reveals the emergence of 
VRSA in tertiary care hospitals. Continuous efforts should be made to prevent the spread and emergence 
of glycopeptides resistance by early detection of the resistant strains and using proper infection control 
measures in hospital settings. 

Keywords: Staphylococcus aureus, MRSA, MIC,VRSA, VISA, 
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INTRODUCTION

Staphylococcus aureus is considered as a major 
pathogen causing a diversity of infections including 
bacteremia, pneumonia, skin and soft tissue including 
osteoarticular infections. Since 1961, Methicillin 
Resistant Staphylococci aureus (MRSA) emerged 

has one of the major and common cause of hospital 
acquired infection.1,2 The emergence of Methicillin-
resistant S. aureus (MRSA) has posed a serious 
therapeutic challenge.3 The first case of MRSA was 
reported in 1961, these MRSA isolates are usually 
resistant to multiple classes of antimicrobial agents 
including macrolides, lincosamides, tetracyclines, 
fluroquinolones and aminoglycosides and it has made 
the therapy of staphylococcal disease a global challenge. 
The glycopeptide vancomycin was considered to be the 
best alternative for the treatment of multi drug resistant 
MRSA .4, 5, 6, 7

Since the emergence of vancomycin resistance in 
enterococci in 1988 and its in vitro demonstration that 
its resistance genes (Van A and Van B) are transmissible 
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to other bacterial species including S.aureus. In 
1997, the first case of vancomycin intermediate S. 
aureus (VISA) was reported in Japan, exhibiting two 
different resistance mechanisms. Initially vancomycin-
intermediate S. aureus (VISA). From that time forward, 
more cases of VISA, and of vancomycin resistant S. 
aureus (VRSA). The resistance was believed to be due 
to the thickened cell wall, where many vancomycin 
molecules were trapped within the cell wall. The trapped 
molecules clog the peptidoglycan meshwork and finally 
form a physical barrier towards further incoming 
vancomycin molecules. The second, noted in United 
States in 2002 among S. aureus, was identical to the 
mechanism seen in vancomycin-resistant Enterococcus.
Vancomycin-resistant Enterococcus faecium harbours 
the vanA operon, which contains five genes, VanS, -R, 
-H, -A and -X. But Tiwari and Sen have reported a VRSA 
which is van gene-negative. Subsequent isolation of 
VISA and VRSA isolates from other countries including 
Brazil, France, United Kingdom, Germany, India and 
Belgium has confirmed that the emergence of these 
strains is a global issue.7,8

The aim of the present study was to determine the 
Minimum Inhibitory Concentration of vancomycin to  
Staphylococcus aureus strains isolated from different 
clinical specimens exhibiting reduced zone of inhibition 
with vancomycin(30 μg) by disc diffusion test and to 
determine the antibiogram of these isolates to different 
antimicrobial agents.

MATERIALS AND METHOD

Staphyloccus aureus isolates: A total of 186 
consecutive isolates of S.aureus were obtained from 
clinical specimens (pus, urine, sputum, throat swabs, 
blood, C.S.F, catheter tip, and body fluids) were collected  
between January 2014 to April 2017 in the Department 
of Microbiology, Sri Lakshminarayana Institute of 
Medical Sciences,Pondicherry, were included in the 
study. All the isolates were identified as S. aureus 
by culture and biochemical tests which included test 
for clumping factor, slide and tube coagulase test and 
mannitol fermentation. 

Antibiotic susceptibility testing: Antibiogram was 
determined by the Kirby–Bauer disc diffusion method 
using different antimicrobial agents e.g., Penicillin 
(10 units), Ampicillin (10μg), Amikacin (30μg), 
Cefotaxime (30μg), Cefoxitin (30μg), Clindamycin 

(2μg), Ciprofloxacin (10μg), Erythromycin (15μg ), 
Gentamicin (50μg), Linezolid (30 μg), Oxacillin (1μg), 
Vancomycin (30μg), (Hi-media). 

S.aureus isolates showing reduced zone of 
inhibition to vancomycin (30μg) were subjected to MIC 
determination by agar dilution test. The diameter of 
zone of inhibition was compared with CLSI zone size 
interpretative chart. ATCC 29213 was used as reference 
strains for VSRA. The test strain was considered as 
sensitive if zone size was ≥ 15mm and was considered 
as resistant if zone size was <15 mm.

Determination of MIC: Minimal inhibitory 
concentration (MIC) of vancomycin was determined by 
agar dilution method in Muller Hinton agar according 
to the guidelines of CLSI (9). Vancomycin gradient 
plates were prepared in Mueller-Hinton agar (Hi-media) 
concentration ranging from (0.5-256 mg/l). Compare 18-
24 h old culture with 0.5 McFarland standard. Spot 0.01 
ml of inoculum using a calibrated loop on to gradient 
plates. Plates were incubated at 37°C for 48 h. before 
assessing the visible growth, S. aureus ATCC 25923 
was used as control. Before reading and interpreting 
the results, growth control and results with quality 
controls mains were checked. The lowest concentration 
that inhibited visible growth is the minimum inhibitory 
concentration (MIC) of vancomycin.

CLSI MIC interpretative criteria for vancomycin in 
S.aureus is, Vancomycin susceptible S.aureus (VSSA): 
≤2µg/mL, Vancomycin intermediate S.aureus (VISA) 
: 4-8μg/mL Vancomycin resistant S.aureus (VRSA) : 
≥16µg/mL. 9, 10

RESULTS

Out of 186 clinical isolates, 127 (68.2%) patients 
were from male and 59 (31.7%) were female patients. 
The male to female ratio in the present study was 2:1. 
Majority of the patients were of age 51-60 years. 

Out of the total 186 samples 329 samples were pus, 
216 samples were urine,  26 blood samples, 23 sputum 
samples, 65 catheter tip samples, body fluids 59 sample, 
7 from throat swabs,  CSF sample 9, as shown in (Table: 
1).
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Table- 1: Characteristics of specimens

Characteristics No. Percentage

I. Age(yrs): 

1 -10 78 9.0%

11-20 87 10.0%

21-30 64 7.4%

31-40 89 10.3%

41-50 116 13.4%

51-60 157 18.3%

61-70 139 16.1%

71-80 131 15.1%

81-90 1 0.11%

II. Distribution of samples

Pus 52 27.9%

Urine 64 34.4%

Sputum 23 12.3%

Blood 3 1.6%

Body fluids 22 11.8%

Catheter tips 16 8.6%

Throat swab 6 3.2%

The Minimum inhibitory concentration for 169 of 186 isolates (90.86%) for vancomycin was ≤2 mg/l indicating 
that all were sensitive to vancomycin (VSSA). 11(5.91%)  isolates showed an MIC range between 4-8 mg/l, indicating 
vancomycin intermediate resistance (VISA). Out of 11 VISA isolates 7 were from urine, and 3 from pus and 1 from 
blood sample. For the remaining 6 (0.32%) isolates, the MIC was in the range of >16mg/l indicating that these 
six isolates were vancomycin resistant (VRSA) (Table: 2). VRSA strains was isolated from urine, pus and blood 
samples. All these 6 isolates were sensitive to Linezolid, Imipenem and Clindamycin in common. 

Table- 2: Distribution of MIC of Vancomycin of VRSA and VSSA among MRSA Isolates Detected By Disc 
Diffusion Method.

MIC (µg g/ml) of Vancomycin

<2mg/l 4 mg/l 8mg/l 16mg/l 32mg/l Total

VSSA 169 (90.86%) - - - - 169 (90.86%)

VISA - 7(3.76%)  4(2.15%)  0 0 11(5.91%)  

VRSA - - - 4(2.15%) 2(1.07%) 6(0.32%)

Antibiotic Susceptibility Pattern: Antibiogram 
of S.aureus showed highest resistance to Ampicillin 
92%, followed by, VRSA isolates were susceptible to 
Tetracyclin, Erythromycin, Gentamicin, Cotrimoxazole 
and Linezolid. All the six Vancomycin Resistant 

Staphylococcus aureus were sensitive to Linezolid and 
Imipenem in common.

DISCUSSION

Infections caused by methicillin-resistant S. aureus 
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have been associated with high morbidity and mortality 
rates. Vancomycin is the main antimicrobial agent 
available to treat serious infections with MRSA but 
unfortunately, decrease in vancomycin susceptibility 
of S. aureus and isolation of vancomycin-intermediate 
and resistant S. aureus have recently been reported 
from many countries. Different methods available to 
determine the vancomycin MIC to S. aureus vary in their 
sensitivity and specificity . Broth microdilution (BMD) 
recommended by the CLSI is considered to be the gold 
standard. Agar dilution method is also recommended.5,12

Among the 186 isolates 127 (68.2%) were from 
male patients and 59 (31.7%) were female patients. Male 
to female ratio was 2:1. The high frequency of infections 
among males could be due to their outdoor occupation, 
more prone for injuries, smoking and due to exposure to 
contaminated environment. A similar findings has been 
reported by T.N.Ravi et al., who has reported a male to 
female ratio of 2:1. 13

Majority of cases are between 51-60 years, this 
may be because of waning immunity. The MIC value of 
186 isolates varied from 0.5-32 µg/mL. 169 strains had 
MIC between 0.5-2 µg/mL (VSSA), 11 strains had MIC 
between 4-8 µg/ mL (VISA) and 6 strains had MIC of 32 
µg/mL (VRSA).

In our study 169 (90.86%) out of 186 showed 
susceptibility at < 2mg/l, by agar dilution, indicating 
sensitive to vancomycin. A study by Jyothi Kumari et 
al from manipal reported almost similar findings 94/98 
(95.9%) were vancomycin susceptible (MIC ≤2 μg/ml) 
by agar dilution method.12

We reported 11 VISA and 6 VRSA in our study, 
similarly A study by Venubabu Thati et al from south 
India studied 358 isolates showing reduced zone of 
inhibition. They reported and seven isolates as VRSA 
vancomycin MIC in the range of 16-64 mg/L.8

CONCLUSION

The present study reveals the emergence of 
VRSA in tertiary care hospitals. Continuous efforts 
should be made to prevent the spread and emergence 
of glycopeptides resistance by early detection of the 
resistant strains and using proper infection control 
measures in hospital settings. Hospital infection control 
committee should be formed in every tertiary health 
care centres for immediate response from the concerned 

authorities to check further emergence and spreading of 
these notorious VRSA strains.  
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ABSTRACT 

Introduction: Alpha -2 adrenoceptor agonists such as Clonidine, dexmedetomidine both have analgesic and 
sedative properties when used intravenous. Unsatisfactory regional anesthesia necessitates supplementary 
intravenous analgesia and deep sedation to relive anxiety

AIM: To observe the effect of intravenous dexmedetomidine in spinal anaesthesia with respect to sensory 
block, motor block, depth of sedation and the time to first analgesic requirement in lower limb orthopedic 
surgeries.

Materials and   Method: 60 consenting patients undergoing lower limb orthopaedic surgeries were selected. 
Dexmedetomidine group (D) received a loading dose of 0.5 mcg/kg dexmedetomidine over 10 mins before 
spinal anaesthesia followed by an infusion of 0.5 mcg /kg/hr till the end of surgery.  Control group ‘C’ 
received similar volume of normal saline infusion. The parameters observed were the highest sensory level 
achieved, time to two segment regression, duration of motor block and time to first requirement of analgesia. 
Ramsay score was used to assess sedation and hemodynamic parameters noted.

Results: The maximum sensory level achieved was higher in group ‘D’ than in group ‘C’. The time to two 
segment regression, The duration of motor block and The time to first requirement of analgesia was prolong 
in dexmedetomidine then in control group. Also the sedation score were higher in group ‘D’. 

Conclusion: I.V. Dexmedetomidine as an adjuvant in spinal anaesthesia prolongs the duration of both 
sensory and motor blockade and also delays the time to rescue analgesia, thus eliminating the need to use 
multiple drugs for sedation and analgesia.

Keywords: α-2 Adenoreceptor, Dexmedetomidine, Spinal anaesthesia, Ramsay sedation score, analgesia.

INTRODUCTION

Spinal anesthesia has the advantage of avoiding the 
difficulties in airway management and also is superior 
to general anesthesia in post anesthesia pain relief.  But 
failures in regional anesthesia is attributable more to 
inadequate sedation and relief of anxiety than technical 

faults. Adequate sedation will not only relieve the 
anxiety of the patient but also improves physiological 
and psychological stress and the satisfaction of both the 
surgeon and patient. [1]

Several additives such as opioids, alpha agonists 
among others have been used with local anaesthetics 
to prolong the duration of spinal anaesthesia. Alpha 
-2 adrenoceptor agonists such as clonidine have been 
studied as adjuvants to spinal anaesthesia with promising 
results. They have both analgesic and sedative properties 
when used as an adjuvant to regional anaesthesia.[2-4]
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Dexmedetomidine is a more selective alpha -2 
adrenoceptor agonist with sedative and analgesic 
properties. The analgesic action of dexmedetomidine has 
been found to be exerted both at spinal and supraspinal 
levels.5 It has been found to reduce the anaesthetic 
requirements and have opioid sparing properties upto 
90% when used as an adjunct to general anesthesia 

[6-8]
. Dexmedetomidine when used intravenously as 

an adjuvant to spinal anesthesia with prilocaine or 
ropivacaine has also been reported to prolong the 
duration of sensory and motor blockade.[9-10]

The primary aim of our study was to assess the 
duration of spinal anesthesia (sensory and motor 
blockade). In this study we are hypothesizing that 
intravenous dexmedetomidine as an adjuvant to spinal 
anesthesia could provide prolonged post-operative pain 
relief.

MATERIALS AND METHOD

A randomized double blinded control study was 
conducted in 60 consenting patients undergoing lower 
limb orthopedic surgeries. After approval of institutional 
ethics committee 60 patients were randomly allocated to 
study or control group using computer-generated random 
list. Patients of ASA physical status I and II, aged between 
18 and 75 years were included in the study. Patients 
with hypersensitivity to local anesthetics, coagulation 
disorders, significant co-existing cardiovascular or 
hepatorenal diseases, pre-existing neurological diseases 
and local infection at the puncture site were excluded 
from the study.

A written and informed consent was taken from 
all patients. A detailed history and thorough physical 
examination was done in all consenting patients. The 
patients were explained about the methods for assessing 
the sensory and motor blockade. Inside the operating 
room, intravenous line was secured with appropriate 
gauge cannula and ringer’s lactate infusion started 
prior to the commencement of the procedure at the 
rate of 10ml/kg body weight.  Standard monitors were 
connected namely electrocardiography, pulse oximeter 
and non – invasive blood pressure and baseline vitals 
were noted.

The study group ‘D’ received a loading dose of 
intravenous dexmedetomidine of 0.5 mcg/kg diluted to 
20ml in normal saline over 10 minutes. The control group 
‘C’ received same volume of normal saline. Immediately 

after the loading dose the patient was positioned in 
either lateral or sitting position. Subarachnoid block was 
performed at L3- L4 level. After skin infiltration with 2% 
lignocaine, 14mg (2.8 ml) of 0.5% heavy bupivacaine 
was injected intrathecally through 25 guage spinal 
needle. Then the patient was positioned supine on the 
operating table. After subarachnoid block the patients 
in group ‘D’ received dexmedetomidine infusion at 0.5 
mcg/kg/hour till the end of surgery. The patients in group 
‘C’ received normal saline infusion at the same rate till 
the end of surgery. 

The anesthesiologist marking the sensory level was 
blinded to drug given intravenously. Pulse rate, blood 
pressure and oxygen saturation was recorded every 2 
minutes for first 10 minutes and every 5 minutes for next 
30 minutes and every 10 minutes for next 40 minutes 
and at end of procedure. Hypotension(defined as systolic 
blood pressure <90 mm Hg or 20 % fall in blood pressure 
from baseline or mean  arterial pressure lower than 
60 mm hg) was treated with additional ringer lactate 
and bolus dose of intravenous mephentermine 6mg.
Bradycardia defined as heart rate less than 50 per minute 
was treated as per ACLS algorithm. Nausea or vomiting 
was treated with antiemetics intravenous ondansetron 4 
mg and hypoxia defined as decrease in SpO2 to 90% was 
treated with supplemental oxygen by mask.

Assessment of sensory blockade was by loss of 
temperature sensation to cold using a cotton swab soaked 
in spirit.  Sensory level was checked every 2 minutes and 
the level noted at 20 minutes after the block. Highest 
level of sensory blockade after the drug given, time 
for two dermatome regression (duration) was noted. 
Assessment of motor blockade tested by Bromage scale 
and degree of motor blockade and duration of motor 
blockade were noted.

Motor block in the lower limb was assessed by using 
a modified Bromage scale.[11]Assessment of sedation 
was done using Ramsay sedation score [12]

Score was evaluated every 10 minutes for 30 minutes 
after the drug is given and every 15 minutes for next 30 
minutes and at the end of procedure. Excessive sedation 
was defined as a score greater than 4/6. All the above 
tests were performed while monitoring and recording 
hemodynamic status of the patient.

Pain score was done using visual analogue scale 
in postoperative period. Patients were educated pre-
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operatively on the usage of Visual Analogue Scale 
(VAS) and reminded in the postoperative period to alert 
the investigator when the VAS is greater than 3. First 
dose of analgesia was given when VAS score was greater 
than 3. The choice of the drug was deemed appropriate 
by the treating consultant. Time required for the first 
dose was noted. The time required was calculated from 
the time of administration of subarachnoid block to the 
first complaint of pain.

Statistical analysis; analysis was performed using 
SSPS 17 software. Student’s unpaired T-test was used 
for analysis of mean age, height and weight distribution, 
duration of surgery, duration of motor blockade, time to 
2 segment regression, rescue analgesic time, Ramsay 
sedation score. Fisher’s exact test was used for gender, 
level after 20 minutes, highest sensory level. P value 
<0.05 was considered statistically significant.

OBSERVATIONS AND RESULTS

All the demographic data were comparable in both 
the groups [Table 1]. Using fisher’s exact test as the 
statistical comparison between the two groups it was 
found p value=0 .0001. It signifies level after 20 minutes 
of spinal block in the study group to be highly significant 
with 43.3% of the patients achieving T8 level. Whereas 
in control group 46.7% of the patients achieved only 

T9 level [Table 2]. Highest Sensory level achieved 
was very highly significant in study group compared 
to that of control group based on statistical analysis (p 
value< 0.001). 43.3% of the patients in the study group 
achieved T6 level and 40% of the patients achieved T7 
level whereas in the control group 70% of the patients 
achieved T9 level. 

Mean duration of motor blockade was significantly 
higher in study group 191.8 mins   than in control group 
where the mean duration was 160.73 mins. [Table 3]. 
Applying student unpaired t test, p value was found to be 
<0.0001 implying time to two segment regression was 
very highly significant in study group. The mean time 
was 157.9 mins in the study group compared to 111.0 
mins in the control group. [Table 3]. Ramsay sedation 
score intraoperatively was 4.033 mean in the study 
group significantly higher than the control group where 
the mean was 2.033, [Table 3]. Mean time for analgesic 
dose was found to be higher in study group and p value 
< .0001 implying time for first requirement of analgesia 
was significantly prolonged in study group. Three 
patients in study group were found to have bradycardia. 
Using fisher’s extract test it was found that p value=.119 
implying statistically not significant. [Table 4]. Five 
patients in study group had hypotension which was 
significant with p value of 0.026 using fisher’s extract 
test. [Table 4]

Table 1: Demographic Data.  

Study group
Mean ± SD

Control group
Mean ± SD

p value

Age(yrs) 46.83±9.61 48.83±9.53 0.42, NS

Weight(kg) 61.53±5.28 64.40±5.37 0.062, NS

Height(cms)
162.66±6.25 162.46±5.96 0.90, NS

SD-Standard deviation, NS-not significant

Table 2: Level of Sensory Block after 20 minutes of spinal Anesthesia.

Study group
N(%)

Control group
N(%)

Total

Level after 
20 minutes of 
spinal block

T7 8(26.7%) 0(0%) 8(13.3%)

T8 13(43.3%) 3(10%) 16(26.7%)

T9 6(20%) 14(46.7%) 20(33.3%)

T10 3(10%) 11(36.7%) 14(23.3%)

T11 0(0%) 2(6.7%) 2(3.3%)

Total 30(100%) 30(100%) 60(100%)

N- Number of Participants
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Table 3: Effect of dexmedetomidine, on Duration of motor block, time to two segment regression and 
Sedation 

Study group
Mean ± SD

Control group
Mean ± SD

p value

Duration of motor block (min)
191.8 ± 10.53 160.73 ± 11.87 <0.001, HS

Time to two segment regression (min) 157.96±11.64 111.50±8.48
<0.001, HS

Ramsay sedation score 4.033±0.183 2.033±0.183 <0.001, HS

SD- Standard deviation Fishers exact test p= .0001, HS- Highly Significant.

Table 4: Incidence of Bradycardia, Hypotension 

study group
N (%)

control group
N (%)

Total
N (%)

Bradycardia
A 27(83.3%) 30(100%) 57(95%)

P 3(10%) 0(0%) 3(5%)

Hypotension
A 25(83.3%) 30(100%) 55(91.7%)

P 5(16.7%) 0(0%) 5(8.3%)

DISCUSSION

Dexmedetomidine has been used as an intravenous 
adjunct to spinal anesthesia in this study to observe the 
effect on the characteristics of spinal anesthesia.

All the patients in this study were comparable with 
respect to demographic profiles. The sensory level after 
20 minutes of spinal block and the maximum sensory 
level achieved in the study group was found to be 
higher and statistically significant. Similar results were 
observed by Kaya et al13 where the highest sensory 
level achieved was more in dexmedetomidine group. 
Harsoor et al14 found that dexmedetomidine hastens the 
onset of sensory blockade but no statistically significant 
difference in the maximum sensory level achieved. The 
dose of bupivacaine used in our study was higher (14mg) 
compared to 12.5mg of bupivacaine used by Harsoor et 
al14. Dexmedetomidine’s actions at alpha-2 receptors 
in the spinal cord by inhibiting nociceptive impulse 
transmission both pre-synaptically and post synaptically 
might probably be the reason for the higher sensory level 
achieved in our study.

Single loading dose of dexmedetomidine at 1 mcg/
kg as an adjunct to spinal anesthesia has been found to 
prolong the time for two segment regression by Hong JY 
et al.15Tekin et al9 found the two segment regression time 
to be significantly prolonged in the dexmedetomidine 
group (loading dose of 1mcg/kg followed by infusion at 
0.4mcg/kg/hr). Our study also corroborates the findings 
of previous studies in that the mean time for two segment 
regression was 157.9mins as compared to 111.5mins of 
control group.

Kaya et al13 used a single loading dose of 1mcg/
kg of dexmedetomidine and did not find any significant 
increase in motor blockade in their study. Similarly 
Lugo et al16 did not report any effect on motor blockade 
though they had used dexmedetomidine bolus 1mcg/kg 
followed by infusion at 0.5mcg/kg/hr. The mean duration 
of motor blockade in our study group (191.8mins) was 
significantly higher than control group and these findings 
correlate Well with those of Harsoor et al14and Al Mustafa 
et al17. The prolongation of motor blockade observed in 
our study might be attributed to the continous infusion 
of dexmedetomidine throughout the duration of surgery.
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 In our study, the sedation scores were significantly 
higher in the study group (mean 4.03) compared to 
control group (mean 2.03). But there was no respiratory 
depression observed in any patient in our study. Tekin 
et al9 have observed that deeper sedation was induced 
in study group than control group, indicating that 
dexmedetomidine may reduce the need for extra 
sedative agents. The sedative and hypnotic effects 
of dexmedetomidine may be due to its inhibition of 
norepinephrine release in locus ceruleus. 

The mean time for recue analgesia in our study 
in dexmedetomidine group was 241.0 mins whereas 
in control group the mean was 129.4 mins. This show 
dexmedetomidine also provide sufficient analgesia 
in postoperative patients, similar results also seen by 
Kaya et al13 concluded that the addition of intravenous 
dexmedetomidine before spinal block provided similar 
pain relief with delayed-onset of postoperative pain 
and significantly less analgesic requirements .This 
may be attributed to the fact that the stimulation of 
the alpha2-adrenoceptors at Locus Ceruleus, which 
is the site of origin for the descending medullospinal 
noradrenergic pathway, known to be an important 
modulator of nociceptive neurotransmission, terminates 
the propagation of pain signals leading to analgesia18. 

Postsynaptic activation of alpha-2 adrenoceptors 
in the CNS results in decrease in sympathetic activity 
leading to hypotension and bradycardia18. In our study 5 
patients in the study group had hypotension accounting 
to 16.7% incidence. This was found to be statistically 
significant with p value 0.026. Whereas only 3 patients 
in the study group had bradycardia with incidence of 
10% and this was not statistically significant (p value 
0.119).  Elcicek et al10 found the incidence of bradycardia 
in study group to be 30% and the mean arterial pressures 
were significantly lower in group I (study) than group II. 
Kaya et al13 observed no biphasic change or significant 
cardiovascular variability in their study.

CONCLUSION

Dexmedetomidine when used as an intravenous 
0.5mcg/kg loading dose followed by  0.5mcg/kg/hr. 
intravenous  infusion in spinal anesthesia prolongs the 
duration of both sensory and motor block, provides 
sufficient sedation and also delays the time to rescue 
analgesia thus eliminates the need to use multiple drugs 
for sedation and analgesia
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ABSTRACT

Objective: This study was performed to evaluate the effect of menopause on saliva and oral health. Salivary 
flow rate and pH of stimulated whole saliva, oral sign of dryness were determined in regularly menstruating 
and postmenopausal women who are not on hormone replacement treatment. 

Study design :A cross-sectional study design was undertaken with a sample size of 60 subjectsfrom whom 
Paraffin stimulated whole salivary samples were collected to record salivary flow rate and pH.sixty subjects 
are divided equally into two groups:-GROUP A  The control group included 30 regularly menstruating 
healthy women ( premenopausal women) (age range: 25-40 years).GROUP B  The study group included 
30 post menopausal women (age range: 45-52years).Immediately after collection, pH was determined by 
dipping pH test paper directly into the sample of oral fluid. Oral sign of dryness was recorded respectively.

Statistical Analysis and Results: Salivary flow rate and pH values of the postmenopausal women were 
significantly lower than those of the control group (p=0.0001). Clinical Sign of oral dryness is significantly 
higher among the post menopausal women than that of the control group (p≤0.0001).In our study we found 
salivary flow rate significantly lower in the post-menopausal women in comparison with the menstruating 
women and it was also observed that the salivary pH of the post-menopausal group was significantly lower 
than that of the control group

Conclusion: Saliva being an easy diagnostic tool would serve as andiagnostic tool of hypo-salivation which 
is the most commonest oral changes during menopause.

Keywords: menopause, saliva, flow rate, dryness,hypo salivation.

INTRODUCTION

DEFINITION: Natural menopause is defined as a 
spontaneous cessation of natural menstruation for 12 
consecutive months at 45-55 years of age (mean 50-
52) 1 .Formally, menopause is the moment of the final 
menstruation, directly preceded by the permanent 
cessation of ovarian follicular function 2,3. The average 
age of a woman at menopause is 51 years 4.   

Menopause results from reduced secretion of 
the ovarian estrogen, which takes place when ovarian 
follicles are depleted through genetically controlled 
apoptosis of the ovarian cells. During the menopausal 
transition the level of inhibin B originating from the 
follicles decreases and the levels of pituitary follicle-
stimulating hormone (FSH) and luteinizing hormone 
(LH) increase. Nevertheless, hypoestrogenism is the 
ultimate outcome of menopause. With increasing age, 
the levels of FSH and LH continue to rise for several 
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years, but in later menopause these levels decrease 5.  

WHO has defined three age stages of midlife age for 
women (Research on the menopause. WHO 1997)6: “1) 
Menopause is the year of the final physiologic menstrual 
period retrospectively designated as 1 year without flow 
(unrelated to pregnancy or therapy) in women aged ≥ 45 
years. 

2) Premenopause begins at ages 35 to 39 years; 
during this stage, decreased fertility and fecundity appear 
as the first manifestations of ovarian follicle depletion 
and dysfunction, despite the absence of menstrual 
changes. 

3) Perimenopause includes the period of years 
immediately before the menopause and the first year 
after the menopause.” 

The term postmenopause is defined as the prolonged 
period of hypergonadotropichypogonadism after 
menopause. Postmenopause is further divided into two 
different stages: early postmenopause, when estrogen 
is swiftly declining, and late postmenopause, when 
prolonged hypoestrogenism exists 7.

The principal peri- and postmenopausal oral 
symptoms are dry mouth, sensation of painful mouth 
(PM) due to various causes and less frequently burning 
mouth syndrome (BMS). Other symptoms which are 
commonly linked to the climacteric stage are mood 
swings, urogenital dryness, tiredness, joint and muscle 
pains, dizziness, irritability and insomnia8,9. 

The sensation of Dry Mouth or xerostomia is 
defined as a subjective sensation of dryness in the mouth 
10. Xerostomia is a major complaint for many elderly 
individuals and Women seem to suffer from xerostomia 
or hyposalivation more often than men11. However, there 
is no convincing evidence that age alone is a significant 
cause of xerostomia. The prevalence of xerostomia is 
difficult to determine. According to a review article by 
12, the prevalence of self-reported sensations of DM (dry 
mouth) vary between 0.9% and 64.8%. Xerostomia has 
various causes, and this symptom is often associated 
with an unpleasant feeling and other symptoms in the 
mouth and throat 13. Hence this study was performed to 
evaluate the effects of menopause on salivary flow rate 
and dryness.

DESIGN :

The protocol was approved by the ethics committee 
of University and all participants gave informed consent 
before participation in the study.

A  cross-sectional study design was undertaken 
with a sample size of 60 subjects from whom stimulated 
whole salivary samples were collected to record salivary 
flow rate. Salivary pH weremeasured electrometrically. 
Oral sign of dryness was recorded respectively. Sixty 
subjects are divided equally into two groups:-

GROUP A  The control group included 30 regularly 
menstruating healthy women       (premenopausal 
women) (age range: 25-40 years).

GROUP B  The study group included 30 post 
menopausal women (age range: 45-55years).

CRITERIA: 

Women with normal chewing ability and who are not 
under hormonal replacement therapy  are included. In 
study Women without the history of early menopause are 
included in specific. Patient under systemic medication, 
who is already under treatment of xerostomia and other 
mucosal diseases and women consuming any   forms 
of tobacco and any other history of adverse habits are 
excluded from the study.This study aimed to determine 
the evidence of salivary dryness among premenopausal 
and post-menopausal women with the estimation of 
salivary flow rate and PH with the complaints of oral 
dryness.

SALIVA COLLECTION

ParaffinStimulated whole-salivary samples were 
collected in a quiet room between 9 AM and 12 PM, 
and at least 2 hours after the last intake of food or drink.
Salivary samples of the control group were collected 
within the first three days of menstruation Stimulated 
salivary samples were obtained by allowing the 
Participants to chew a piece of paraffin of standardized 
size. The flow rate was measured as ml/min.Stimulated 
whole-saliva samples were collected into a preweighed 
and dry plastic tube. By subtracting the empty tube 
weight from the saliva-filled one, saliva sample weight 
was determined to calculate the salivary flow rate. The 
flow rate was calculated in grams per minute, which is 
almost equivalent to milliliters per minute14. Stimulated 
saliva flow rates in healthy individuals have found the 
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Table 1. The xerostomia inventory (XI)15

TABLE II: Comparison of Salivary flow between two groups

SALIVARY FLOW RATE                  Group I                     Group II

NO %               NO                 %

4ml 0 0.0 13 65%

5ml 0 0.0 7 35%

>5ml 20 100.0 0 0.0

Total 20 100.0 20 100%

Inference Incidence of Salivary flow >5.0 ml   significantly associated with Group I while <5 ml is 
significantly associated with Group II with p<0.001**

TABLE III: Comparison of Salivary PH between two groups

SALIVARY pH                  Group I                     Group II
NO %               NO                 %

<7.0 4 20% 20 100%
7.0 9  45% 0 0
>7.0 7 35% 0 0
Total 20 100.0               20            100%

Inference Incidence of Salivary pH <7.O Is predominant  significantly in Group II than group I with  
p<0.0001**

average value for whole saliva to be about 1.0 - 3.0 ml/
min.Stimulated whole saliva flow rates of < 0.7 Ml/min 
Is indicated as salivary hypo function .

ASSESSMENT OF THE PH 

After assessing the consistency the pH of the saliva 
was determined by dipping the pH test strip provided 
in the kit in to the sample of resting saliva collected for 

10 seconds and then the color of the strip was checked 
with the testing chart provided with the saliva check kit. 
Accordingly the pH of the saliva was determined and 
given highly acidic, moderately acidic or healthy saliva 
comparing with the chart and the color of test strip, if 
intermediate color was seen in the strip then a higher 
value was assigned

Table 1. The xerostomia inventory (XI)15 

I sip liquids to help swallow food.  

My mouth feels dry when eating a meal. 

I get up at night to drink.  

My mouth feels dry.  

I have difficulty in eating dry foods.  

I suck sweets or cough lozenges to relieve dry mouth.  

I have difficulty swallowing certain foods.  

The skin of my face feels dry.  

My eyes feel dry.  

My lips feel dry. The inside of my nose feels dry. 

Response options: never (scoring 1), hardly (2), occasionally 
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From the obtained clinical Questionnaire, the data 
collected has high statistical significant of (p≤0.0001) 
with incidence of salivary hyposalivation among post 
menopausalwomen than pre menopausal women.
Spearman correlation was performed to see if any 
relationship existed between severity of OD feeling 
(XI score) and salivary flow rate . There was significant 
positive correlation between XI score and saliva flow 
rate  (r = 0.468, p = 0.039).

DISCUSSIONS

Different phases of a woman’s life: Puberty, menses, 
pregnancy, and menopause have varied influence on her 
oral health. During the menopause, women go through 
biological and endocrine changes, particularly in their 
sex steroid hormone production, affecting their health. 
Because the oral mucosa contains estrogen receptors, 
variations in hormone levels directly affect the oral cavity. 
A few oral conditions and or diseases are seen more 
frequently during post menopausal years16.Estrogen can 
affect oral mucosa directly or through neural mechanism 
thus altering the periodontal health in menopausal 
women17. The oral problems may include a paucity of 
saliva leading to xerostomia, burning mouth syndrome, 
increase in incidence of dental caries, dysesthesia, 
taste alterations, atrophic gingivitis, periodontitis, and 
osteoporotic jaws18.

Saliva acts as a defense mechanism for prevention 
of caries and reduced salivary flow can encourage oral 
microbial colonization thus affecting the dental health19. 
Salivary glands contain sex hormone receptors and these 
hormones have been estimated in the saliva20. 

In the present study, the salivary flow rate, pH, were 
evaluated in pre-menopausal, post-menopausal and also 
comparing the clinical correlation of xerostomia with 
the flow rate.As saliva is essential for the maintenance 
of oral health and the number of women receiving HRT 
is increasing, we excluded the patients under hormonal 
replacement therapy.

Studies have shown the average age of women 
attaining menopause being 50 years though it also states 
that women may attain early menopause in certain 
conditions where the women are thin in stature and 
women who smoke attain early menopause than their 
counter parts, also racial and geographic variations are 
seen.Hence women who are under smoking habit and 
also women who revealed history of early menopause 
are excluded from our present study. In our study we 

came across women who had attained menopause in the 
range of 45-52 years.

Minicucci et al. studied salivary flow rates in 
menopause and compared them with those of 

premenopausal women. Salivary flow was evaluated 
by a chemical absorption stimulation test. Each subject 
provided three saliva samples: S1, nonstimulated saliva; 
S2, saliva initially stimulated with two drops of citric 
acid 2.5%; and S3, saliva super stimulated with two 
drops of citric acid 2.5% every 30 s for 2 min. Salivary 
flow was lower in menopausal group only in S2 and S3. 
Reduction in salivary flow rate can be responsible for 
xerostomia.21

During the study we also observed that few 
individuals also had complaints of oral burning sensation, 
halitosis, and some with complaints of decreased taste 
acuity which has been also discussed in the study done 
by studies (21,23,24).

In our study it was also observed that salivary pH 
of the postmenopausal group is statistically significantly 
lower than that of the control group. However, the study 
done by Yalçin25disagrees with the findings, which was 
performed using unstimulated saliva.  Studies have 
demonstrated  alterations in various salivary components,  
such as mucin, IgA, phosphates, alterations in salivary 
pH and  electrical resistance have also been reported 25. 
Our study showed significant reduction of salivary pH 
among post menopausal women. The changes may result 
from hormonal alterations taking place in menopausal 
women, altered  sympathetic output related to stress, 
or  from alterations in interactions between  the cranial 
nerves serving taste and pain  sensation 26.

Women with dry mouth usually are referred to 
dental personnel. In recent years, dental personnel have 
made significant contributions to the diagnosis and 
management of medical disorders. In future years, they 
will probably be included in the management of various 
systemic diseases. Because many women visit a dental 
office more often than a medical office 27.

CONCLUSION

It has been observed that life expectancy of 
women has increased significantly during the last 
decade, and most women spend one third of their lives 
after menopause. Our result suggests that there is a 
marked decrease in the salivary pH and flow rate in 
postmenopausal women which in turn leads to many 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         337    

increased oral complaints of which oral dryness is the 
commonest finding. 

Funding:  Self-funding.

REFERENCE

1. Gold EB, Bromberger J, Crawford S, Samuels S, 
Greendale GA, Harlow SD, Skurnick J. Factors 
associated with age at natural menopause in a 
multiethnic sample of midlife women.  Am J 
Epidemiol 2001;153:865-874.

2. Morabia A, Costanza MC. International variability 
in ages at menarche, first lifebirth, and menopause. 
World Health Organization Collaborative Study 
of Neoplasia and streroid Contraceptives. Am J 
Epidemiol 1998;148:1195-1205.

3. Nelson HD. Menopause. Lancet 2008;371:760-770.
4. Rutanen EM, Ylikorkala O. 

Vaihdevuosienhormonihoito. Kapseli 33. 
LääkelaitoksenjaKelanjulkaisuja. 2. painos, Joensuu 
2004.

5. Kase NG. Impact of hormone therapy for women 
aged 35 to 65 years, from contraception to hormone 
replacement. Gend Med 2009;6:37-59.

6. World Health Organization. (WHO). Oral health 
surveys, 5th edn. Geneva. 1997.

7. Speroff L, Fritz M. Menopause and the 
perimenopausal transition. Clinical Gynecology 
Endocrinology and Infertility. 7th ed. Philadelphia, 
Pa:Lippinicott Williams and Wilkins. 2005:621688.

8. World Health Organization. WHO. Policy bases. 
2010; 

9. Hemalatha VT et al., Oral and Systemic Health 
during Menopause - A Systematic Review. Research 
Journal of Pharmaceutical, Biological and Chemical 
Sciences; September - October 2014 ,5(5)  Page No. 
792 

10. Visvanathan V, Nix P. Int J ClinPract 2010;64:404-
407.    

11. Eveson J. Xerostomia. Periodontol 2000 2008;48:85-
91.

12. Orellana MF, Lagravère MO, Boychuk DG, 
Major PW, Flores-Mir C. J Public Health Dent 
2006;66:152158.

13. Torgerson RR. DermatolTher 2010;23:291-298.
14. Agha-Hosseini F, Mirzaii-Dizgah I, Moghaddam 

PP, Akrad ZT. Stimulated whole salivary flow rate 
and composition in menopausal women with oral 

dryness feeling. Oral Dis 2007;13:320-323.
15. Agha-Hosseini F, Mirzaii-Dizgah I, Mansourian 

A, Khayamzadeh M. Relationship of stimulated 
saliva 17A-estradiol and oral dryness feeling in 
menopause. Maturitas 2009;62:197-199.

16. VanitaSuri, VarunSuriMenopause and oral 
health,journal of mid-life healthjuly-sept 2014,vol 
5,issue:3 

17. Cao M, Shu L, Li J, Su J, Zhang W, Wang Q, et al. 
Theexpression of estrogen receptors and the effects 
of estrogenon human periodontal ligament cells. 
Methods Find ExpClinPharmacol 2007;29:329-35.

18. Friedlander AH. The physiology, medical 
managementand oral implications of menopause. J 
Am Dent Assoc2002;133:73-81.

19. Guggenheimer J, Moore PA. Xerostomia: Etiology, 
recognitionand treatment. J Am Dent Assoc 
2003;134:61-9.

20. Tivis LJ, Richardson MD, Peddi E, Arjmandi B. 
Saliva versusserum estradiol: Implications for 
research studies using postmenopausal women. 
ProgNeuropsychopharmacolBiolPsychiatry 
2005;29:727-32.

21. Minicucci EM, Pires RB, Vieira RA, Miot HA, 
Sposto MR. Assessing the impact of 
menopause on salivary flow a n d  
xerostomia. Aust Dent J 2013;58:230-4.

22. Barnabei VM, Grady D, Stovall DW, Cauley JA, 
Lin F, Stuenkel CA, et al. Menopausal symptoms 
in older women and the effects of treatment with 
hormone therapy. Obstet Gynecol. 2002; 100(6): 
1209-18

23. Cutson TM, Meuleman E. Managing menopause. 
Am Fam Physician. 2000; 61: 1391-400. 

24. Correlation between oral health and general health, 
Posted by: DrKam on: August 11, 2009.

25. Yalcin F, Gurgan S, Gurgan T. J .The effect of 
menopause ,hormone replacement therapy (HRT), 
alendronate (ALN), and calcium supplements on 
saliva. Contemp Dent Pract. 2005; May 15;6(2):10-
7.

26. Sukumaran Anil, Mohammed Nasser Alsqah, R. 
Rajendran. Burning Mouth Syndrome: Diagnostic 
appraisal and management strategies. Burning 
Mouth Syndrome Research 2007;19;128-138.

27. McGehee JW Jr, Johnson RB. Biomarkers of bone 
turnover can be assayed from human saliva. J 
Gerontol A BiolSci Med Sci 2004;59: 196-200.



Review on Type-2 Fuzzy in Biomedicine

M Lathamaheswari1, D Nagarajan2, A Udayakumar2, J Kavikumar3

1Assistant Professor, 2Professor, Department of Mathematics, Hindustan Institute of Technology & Science, 
Chennai, India, 3Professor, Department of Mathematics and Statistics, Faculty of Applied Science and Technology, 

Universiti Tun Hussein Onn, Malaysia

ABSTRACT

Application of physiological and biological ethics to clinical practice is called medical science or Bio-
medicine. This branch includes biochemistry, molecular biology, biological engineering neuro science, 
immunology, pathology and other life science applied to medicine. In this paper, a review has been done for 
creating a new path and motivation in this field for the new researchers as an application of fuzzy logic in 
life science areas. Since medical field has uncertainty in nature this topic will be very useful for the future 
research.
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INTRODUCTION

Biological systems are generally too complicated 
as they are so complex since developing automated 
systems are not truthful effort always. An explicit model 
for biological systems may not prevail or may be very 
difficult to design. Since human minds perform from 
rough data, condensed relevant information and carrying 
out crisp solutions, fuzzy logic may be considered as 
an optimal tool1. Logic and mechanism of Fuzzy logic 
approach does not have unperturbed boundaries such 
as human logic and it is not like sure or binary logic. 
Fuzzy logic control system is one of the most common 
application with this concept. This system do not demand 
complete knowledge based model like PID control 
system. With the knowledge of medical experts and their 
experience with the imprecise data Fuzzy systems can be 
designed2,3.

This model has been used for an automatic control 
of drug delivery in surgical environment. There is a 
difficulty of identifying abdominal organs in anticipating 
the structure of the organ in clinical training, teaching, 
diagnosis and retrieval of medical image. Fuzzy logic 
inference system can conquer these problems with the 

use of automatic identification from a set of slices of CT 
image. A precise central segmentation may be useful in 
analyzing microscope images for detecting pathology. 
This can be done with the use of semi-supervised training 
fuzzy logic engine4, 5, 6. 

Adaptive nonlinear predictive control can be used 
to control glucose concentration during fasting subject 
to type-1 diabetes. Where the controller employs a 
section model which represents the gluco supervisory 
system and cover sub models to represent digestion of 
vaccines and medication regulated short-coming insulin 
Lispro and interior absorption with the use of Bayesian 
parameter calculation for determining time varying 
parameter changes7.

Diagnosis of disease associates various levels 
of imprecision and uncertainty which is essential to 
medicine.   In general precise description of disease 
individuals uses linguistic terms which is also imprecise 
and vague and hence fuzzy logic can be used for an 
optimal result. Segmentation of medical image is a 
complicated and challenging task due to inherent nature 
of images. For example brain has a specific complex 
structure and its exact segmentation is very crucial 
for identifying edema, tumors and dangerous tissues 
for applying proper therapy. For the early detection of 
unusual changes in organs and tissues can be diagnosed 
by the diagnostic image technique called Magnetic 
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Resonance Imaging (MRI)8,9.

Control algorithm combines the expert’s knowledge 
about the treatment of any disease can be treated 
by using Mamdani-Type fuzzy logic controllers to 
control the blood glucose level. Fuzzy logic is used to 
handle uncertainties using natural language and hence 
it is an approach of qualitative computation.  Since 
impreciseness exists in the field of medicine and huge 
data in bioinformatics, fuzzy logic is recommended 
to handle the situation for getting a desired solution. 
Bioinformatics is also a knowledge based computer 
analysis of biological data and contains the details stored 
in the genetic code and empirical results from different 
sources. Here also impreciseness will occur and hence 
fuzzy logic will be very useful10, 11.

MR images have a good comparison resolution 
for various tissues and have an advantage of automatic 
tomography for brain studies. Thus majority of research 
concerns about MR images. Threshold determination is 
very difficult for brain images as the allocation of tissue 
intensities are complex and hence logic is used for brain 
segmentation9-15, 23-30.

Even in chemical engineering fuzzy logic plays a 
vital role to handle the system uncertainties while the 
process of changing chemicals into valuable forms. In all 
the above cases the role of fuzzy logic has been explained. 
While getting more uncertainties in those mentioned 
cases, type-1 fuzzy cannot give the appropriate result as 
the consequences may have uncertainties16-22, 31-33. At this 
junction, Type-2 fuzzy logic can be used for its adaptivity 
and stability.  In the following chapters, literature study 
and the role fuzzy in different field have been reviewed. 

Fundamental Concepts

Role of Fuzzy Logic 

In Medicine1

The difficulty of medical process makes conventional 
quantitative methods of analysis incorrect.  Incomplete 
information, impreciseness and conflict nature are 
natural. In the field of medicine impreciseness can be 
classified by the following sources. 

• Patient information

• Patient’s medical history which is usually 
highly subjective and uncertain

• Uncertainty of the physical examination where 
the boundary between normal and pathological 
condition is uncertain

• Mistakes in the laboratory results due to 
patient’s lack of support.

•  Incomplete information given by the patient 
like understated/exaggerated

Fuzzy logic can be applied in the following 
experiments:

• To analyze the reaction to the treatment for 
alcohol dependence

• To evaluate diabetic neuropathy and early 
symptoms

• To measure the volume of the brain tissue

• To enhance decision making in radiation therapy

• To stabilize hypertension during unconscious 
stage due t anesthesia

• To diagnose breast cancer

• To estimate significant estimates of usage of 
drug

• Also fuzzy logic plays an essential role in 
clinical support systems. 

In Bioinformatics11

Bioinformatics is an automatic analysis of biological 
data which includes the information saved in genetic 
code and results of the experiment from different sources, 
scientific literature and patient statistics. This branch 
incorporates computer science, principles of chemical 
and physical thing, biology, methodologies of modelling 
huge sets of biological data, cloning, training approach 
of bio-automatic systems etc. Molecular biology is 
presently employs project of uncertain data collection.   
DNA microarrays are the high methodologies with 
rapidly huge amount of data and it is difficult to apply 
traditional approaches whereas fuzzy logic deals this 
problem very easily as it handle multiple membership 
functions. 

In Chemical Engineering22

This branch handles with the physical science and 
life science application such as biochemistry, biology 
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and micro biology. Naturally uncertainty occurs in the 
mentioned areas and obviously fuzzy logic can handle 
the impreciseness and can produce the desired result.

In Image processing33

 In Image segmentation, Edge detection, feature 
extraction fuzzy logic plays a vital role whereas Type-2 
fuzzy sets can deal with more uncertainties as there is a 
chance of having the inference may be uncertain.

Review on application of Fuzzy Logic in Bio 
Medicine

The authors, analyzed the usage of fuzzy logic 
control and auditing in medical sciences with the 
possible future diffusion1.  Presented about 
fuzzy pharmacology with theoretical and applications 
aspect2. Proposed a combined method for automatic 
diagnosing abdominal organs from a sequence of CT 
image portions3. Used Bayesian parameter calculation to 
decide model parameters where there is a fluctuation in 
time4. 

Proposed a novel methodology for filtering 
framework called two-component adaptive vector filters 
which enables processing cDNA micro array images5. 
Have done a segmentation on cell nuclei using fuzzy logic 
engine with fuzzy rules under semi supervised training6. 
Used fuzzy c-means clustering for image segmentation 
as MR images always have noise due to performance of 
the operator, environment and equipment and analyzed 
the robustness of the proposed method7. Classified multi 
class cancer using fuzzy support vector machine and 
binary decision tree with the choice of gene8. 

Extracted generic feature using fuzzy c-means 
clustering9.  Presented a general view of the applications 
of fuzzy logic in medicine and bioinformatics and 
presented geometrical perception of fuzzy sets in a 
fuzzy hypercube10. Presented a control algorithm subject 
to type-1 diabetes mellitus and this algorithm connect 
the expert’s knowledge of the treatment for the disease11.  
Presented classification system using technique of 
pattern recognition with ARTMAP classifiers to produce 
a numerical vector representation of a sequence of 
protein and finding the nature of the sequence into 
number of given families. And they proved that the 
proposed system able to classify the protein sequence 
with an accuracy of 93%12. 

Applied interval type-2 fuzzy logic system to 
help radiologists to identify micro categorization in 
mammograms for Brest cancer13. Have done an electron 
tomographic data sets segmentation using the principles 
of fuzzy set theory14. Surveyed about the process of 
fuzzy expert systems in medical area such as the risk 
of coronary heart disease, prostate cancer, degree of 
child anemia, determining the level of anemia with iron 
deficiency, examination of   periodontal dental disease, 
decision on drug dose etc which will helpful for the 
physicians15. 

Discussed physical fuzzy confidence curves for the 
natural unusual activity of falling and used modelling 
and monitoring human activity16. Presented a way of 
diagnosing thyroid cancer disease using fuzzy-neural 
networks17. Investigated more details on the application 
of fuzzy logic in chemical engineering18.  Applied a 
system of telecardiology to help practitioner doctor 
when clinical data of patient suspect heart failures19. 
Developed a diagnostic alarm for clinical purpose 
based on fuzzy logic to detect diagnostic events when 
anesthesia is given20. 

 Presented cost effective method for feature selection 
for diabetes diagnosis using genetic algorithms and 
fuzzy logic21. Used fuzzy entropy measure along with 
similarity classifier for feature selection22. Presented 
a novel approach by combined data mining and fuzzy 
logic for heart disease diagnosis23. Used weighted fuzzy 
rules to predict the risk level of heart disease as a clinical 
decision support system24. 

Used fuzzy c-means algorithm for image 
segmentation on MR Brain image25. Presented an 
automatic method based on fuzzy connectedness for 
extracting an object by segmenting jaw tissues and 
process of morphology for various views of pseudo 
orthopantomographic26. Discussed the importance of 
fuzzy logic in medical field. Presented the common idea 
for fuzzy logic publications with the applications in 
different fields of biology28. 

Detected breast cancer using fuzzy c means 
approach29. Have done a performance analysis of derived 
rule base multivariate type-2 self-organizing fuzzy logic 
controller employed to anesthesia30.  Presented a work 
on automatic topic spotting in biomedical literature31. 
Generalized triangular fuzzy numbers are applied in 
medical decision making32. Interval Type-2 Fuzzy has 
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been Inference System and adaptive filter on raw tumor 
MRI edge detection33. 

CONCLUSION

 Field of Biomedicine includes all the main areas 
like biological and life science as well. According to the 
review it is found that fuzzy logic plays an effective 
role in all the areas and there is not enough research on 
application of Type-2 Fuzzy in those areas. Hence it is 
concluded that this review process will give a motivation 
for the new researchers to do their research on Type-2 
fuzzy in the mentioned areas. 
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ABSTRACT
Breast cancer is the most life-threatening disease among women. The best way to decrease the mortality is 
early detection of cancer from digital mammogram. The diagnosis can be successful if the pre-processing 
and segmentation of the digital mammograms identifies the suspicious area correctly. In this paper, the 
Butterworth bandpass filter along with fusion of FCM and K-means clustering followed by morphological 
operations is used for the segmentation of calcification areas from the mammogram images. 

Keywords: Breast cancer, diagnosis, digital mammogram, pre-processing, Butterworth bandpass filter, 
segmentation, fusion, FCM, K-means, Cluster, morphology.

INTRODUCTION 

The deadliest diseases that threatens human life 
in modern days is Cancer. Breast cancer is the leading 
disease in women which increases the mortality rate [1]. 
The early detection of breast cancer is the only solution 
to decrease mortality rate. The screening of breast 
cancer is done by digital mammogram which aids early 
detection. Researchers have developed many Computer 
Aided Detection and Diagnosis methods for detecting the 
cancer in digital mammographic images [2]. In general, 
the CAD systems consists of the following steps: pre-
processing, segmentation, feature extraction, feature 
selection and classification. The classification process 
classifies the given mammographic image as cancerous 
and non-cancerous. The quality and performance of the 
CAD system depends on the initial steps that includes 
pre-processing and segmentation.

The pre-processing is done on the raw image in 
order to remove the unwanted details that are present in 
the mammographic image [3]. There are several types of 
pre-processing filters available which can be categorized 
into spatial domain and frequency domain filters. 

The pre-processed image is given as input for the 
segmentation process. Segmentation is the process 
of dividing the image on the basis of grey levels. 
Segmentations can be achieved using many techniques 

like thresholding, region-based, edge detection, and 
hybrid techniques [4]. Clustering is a region-based 
segmentation and unsupervised learning technique. 
Clusters divides the image into groups wherein the 
members of the same cluster are similar in some manner 
and shows difference among the members of other 
clusters. Clustering is an unsupervised segmentation 
which groups the image based on the grey level value 
of the image pixels. This method provides meaningful 
insight over the grey level distribution in image which 
helps in classifying different features. The Clustering 
can be broadly classified as soft clustering and hard 
clustering. This paper uses the fusion of FCM, a soft 
clustering method and the K-means, a hard clustering and 
the output image is subjected to iterative morphological 
operations like erosion and dilation manually to obtain 
the segmented feature. 

LITERATURE SURVEY

Nayan et. al [5] have applied mean, adaptive median 
and wiener filtering techniques on the mammographic 
images and proved using mean square error (MSE) 
and peak to signal noise ratio (PSNR) that the adaptive 
median filter is best in reducing noise. Further to segment 
calcification [6] Butterworth bandpass filter in Fourier 
domain with the frequency band between 2.891 mm-1 to 
0.391 mm-1 was used. The Butterworth band pass filter 
was used as an edge detection technique and they proved 
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to be working well in comparison to other standard edge 
detection techniques. Jabbari H et.al. [7] has proposed 
a hybrid algorithm using wavelet algorithm, genetic 
algorithm and mathematical morphological operations 
for segmentation of mammographic images. They 
compared with the existing optimization ant colony 
and particle swarm optimization and proved that there 
proposed algorithm gives a classification accuracy of 
91.4% and hence better than the other algorithms.

Four methods, gray level stretching and 
morphological operations, K-means clustering based 
on intensity and position, FCM and FCM cluster centre 
passed to K-means clustering based on FCM cluster 
was compared [8].  They compared the area of tumour 
and have suggested for further work for improving 
segmentation using supervised classification methods. 
In another technique [9] authors have used the centroids 
obtained from subtractive cluster as initial cluster to 
K-means algorithm. Before subjecting to K-means 
algorithm they have increased the quality of image using 
partial contrast stretching. The output of K-means is fed 
to median filter for removing the unwanted region and 
for achieving better segmentation. RSME and PSNR 
were used to compare classical K-means and there 
proposed model, and found that there proposed model 
showed better performance. Also, they have suggested 
for using the morphological operations for improving 
the segmentation and also performance.

Nalini Singh et al [10] has proposed a novel approach 
for segmentation by combining the K-means clustering 
and FCM clustering. Theoretically authors [11] tried using 
principal component analysis (PCA) for initial clustering. 
The resulting clustering was next fed to K-means for 
segmentation.  Wiener filter was used to remove the 
noise and then subjected to pillar algorithm for initial 
centroids optimization [12]. After applying wiener filter, 
it was subjected to color transformation using hybrid 
color systems CIELAB AND HSL and then it was 
subjected to data normalization using softmax algorithm 
followed by segmentation using pillar algorithm. The 
pillar algorithm was used to optimize the K-means 
clustering to increase the precision and decrease time for 
segmentation. This Pillar-Kmeans was compared with 
conventional K-means and Gausian Mixture Model and 
proved to give better results in terms of precision.

Sadhana Tiwari et. al[13] has proposed optimized 
K-means clustering in which they have saved the distance 

and the cluster label of each pixel which reduces the 
time complexity by not calculating the distance for the 
pixels every time. It hence reduces the time complexity 
of the standard K-means clustering technique. S. M. Aqil 
Burney et. al. [14] has discussed the various performance 
evaluation measures that are used for evaluating the 
results of the K-means cluster analysis. The Silhoutte 
curve is used as one metric which provides an insight of 
the tightness and separation within and among clusters. 
The value above 0.71 proves to do best clusters. The 
Confusion matrix is the other metrics which provides a 
2x2 matrix from the actual (TP and TN) and the predicted 
(TP and TN). From this matrix the accuracy, precision, 
sensitivity and specificity are calculated. The Precision 
to Recall graph is drawn in which the performance is 
considered high if the classifier falls in top left and poor 
if it is in bottom right.

In the automatic detection of lesions in breast image 
segmentation algorithm was proposed in which the 
image is subjected to adaptive median filter followed by 
adaptive thresholding using local and global thresholding 
and then continued by the morphological operations of 
opening and closing to obtain the segmented image [15]. 
This proposed method is compared with the manual ROI 
done by experts and was proved to give better results 
using dice coefficient, Jaccard coefficient, Hausdorff 
distance, accuracy, sensitivity and specificity. FCM and 
K-means clustering for segmentation of mammographic 
images in terms of Contrast, Energy, Homogeneity, 
Correlation were compared and also they bring out the 
strengths and weaknesses of the FCM and K-means 
clustering algorithms [16].

P.D.Yadav et al[17] has proposed an algorithm 
wherein the image is filtered using tracking algorithm 
to remove labels and unwanted area, erosion, dilation 
and median filter and then it undergoes segmentation 
using k-means clustering, followed by FCM and 
watershed algorithm followed by erosion and dilation 
morphological operations. J. Quintanilla-Dominguez et 
al [18] has used morphological operation using Top-Hat 
morphological transform and a proposed segmentation 
using K-means, FCM and possibilistic FCM based on 
the proposed threshold value and conclude that the 
segmentation results depend on the appropriate threshold 
value selection.

Rajeev Kumar et al [19] has used adaptive median 
filter on the image and an edge preservation technique 
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by adding 0 and 1 to the image pixel. Later the author 
used their proposed segmentation method by combining 
k-means followed by the morphological operations. This 
proposed method is compared with FCM, K-means, EM 
and K-means with FCM and proved to give better results 
in terms of TP, TN, FP, FN, Accuracy, Precision, Recall 
with less execution time.

METHODOLOGY

This paper describes the pre-processing of 
mammography image along with the segmentation of 
cancerous tissues. For pre-processing of mammography 
images various filters were used. If the mammogram is 
RGB image then it is converted to grey level image before 
subjecting it to processing. Histogram of the image is 
plotted to understand how the grey levels are distributed. 
It is used to understand the grey level of background, 
structural features and cancerous tissues. To enhance the 
required features and to suppress the unwanted details, 
the image is then subjected to Butterworth bandpass 
filter, a frequency domain filter. This filter was analysed 
with other filters and was observed that it yielded 
superior results [20].

The filtered image was next subjected to region-

based segmentation technique.  A fusion of Fuzzy 
C-Means clustering, and K-Means clustering is used to 
segment the calcified region. First the FCM algorithm is 
used to iterate maximum 100 times or till convergence 
occurs to produces 4 clusters. All the iterated images are 
displayed and best clustered image is selected manually 
and passed to the next stage of K-means clustering.  
K-Means clustering algorithm is iterated 10 times to 
produce 4 clusters. The clustered image which reflects the 
best segmentation is selected using the K-means energy 
(iteration at the elbow point is selected) to undergo the 
morphological operations dilation, erosion, opening and 
closing and to obtain the resultant segmented image. 
This image segments the calcified region only and serves 
as the input to calculate the area and other parameters 
required.   

Fuzzy C-Means algorithm uses both fuzzy logic and 
fuzzy sets. In FCM, a data object belongs to two or more 
than one clusters. When a specified number of clusters 
are given, the FCM clusters groups the data elements 
based on distance measure from the centers. The data 
object is grouped to the nearest centers. Now the cluster 
center is recalculated for each cluster. Then these steps 
are repeated until the cluster centers remains unchanged. 
The objective function is given by

 

𝐽𝐽𝑚𝑚 = ∑ ∑ 𝑢𝑢𝑖𝑖𝑖𝑖𝑚𝑚𝐶𝐶
𝑖𝑖=1 ||𝑥𝑥𝑖𝑖 − 𝑐𝑐𝑖𝑖||2𝑁𝑁

𝑖𝑖=1     --------------------------------------------------------------- (1) 
Where  m=any real number > 1 , uij=degree of membership of xi in the cluster j,  xi= the ith of d-

dimensional measured data, cij=d-dimension center of the cluster 
The equation used for calculating the cluster centre in FCM is given below 

𝑐𝑐𝑖𝑖 =
∑ 𝑢𝑢𝑖𝑖𝑖𝑖𝑚𝑚.𝑥𝑥𝑖𝑖𝑁𝑁
𝑖𝑖=1
∑ 𝑢𝑢𝑖𝑖𝑖𝑖𝑚𝑚𝑁𝑁
𝑖𝑖=1

   ---------------------------------------------------------------------------------------- (2) 

The membership function is updated using the following equation 
𝑢𝑢𝑖𝑖𝑖𝑖 =

1

∑ (
||𝑥𝑥𝑖𝑖−𝑐𝑐𝑖𝑖||
||𝑥𝑥𝑖𝑖−𝑐𝑐𝑘𝑘||

)
2

𝑚𝑚−1𝑐𝑐
𝑘𝑘=1

   ----------------------------------------------------------------------- (3) 

The process end when, 
𝑚𝑚𝑚𝑚𝑥𝑥𝑖𝑖𝑖𝑖 |𝑀𝑀𝑖𝑖𝑖𝑖

(𝑘𝑘+1) − 𝑀𝑀𝑖𝑖𝑖𝑖
(𝑘𝑘)| < 𝛿𝛿  ----------------------------------------------------------------(4) 

Where 𝛿𝛿 =termination value or constant between1 & K=no to iteration steps 
 

The k-means objective is to minimize the cluster 
members and cluster centroids. It first selects the number 
of clusters k and then it randomly generates clusters 
to determine the cluster centres. After this process 
it assigns each data point to the nearest cluster centre 
and then it recomputes the new cluster centres. These 
steps are iterated until the minimum variance criterion 
is achieved. To verify this k-energy minimization graph 
is plotted in the graph where x-axis represents iterations 

and y-axis represents the energy. This energy of the 
cluster k is calculated using the formula

E(k) = Sum (all X(I) in cluster k) || X(I) - Z(k) ||^2

The morphological operations are the operations 
performed on the image to extract its boundaries. These 
operations are applied on a binary image only. Dilation 
and Erosion are two operations which are applied 
iteratively. Erosion is applied twice followed by Dilation 
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in our process. The segmented image thus obtained 
identifies the calcified area correctly.

RESULTS AND DISCUSSIONS

Matlab was used to implement the proposed 

algorithm. In this paper we have considered 136 images 
obtained from a scan centre. From these four sample 
images (Fig.1) are shown below

 

 
Fig 1. Real-time mammographic images (A), (B), (C), (D) 

 
The size of the images taken for this study is 8584 x 4784. These image size couldn’t be processed with the 
normal system. Henceforth the images are resized to 256 x 256 pixels for easy processing.  
 
i. Image A 

The Image A is considered and image comparison of raw image and Butterworth bandpass filtered 
image is brought out in Fig. 2. 

 
(a)                                              (b) 

Fig 2. (a) Raw mammographic image (b)Butterworth bandpass filtered image 
 
The filtered image is subjected to FCM and the output of the selected clustered image is brought out in 
Fig.3. 

 

Fig 3. Selected FCM cluster image 

 The images are manually visualized for selecting the input to k-means algorithm. The selected 
clustered image is subjected to k-means and using k-means energy as shown in Fig. 4(b) the image 
obtained at the elbow point is selected for convergence and is shown in Fig. 4(a).  

A B C D 
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(a)                                                   (b) 
Fig 4. (a)The K-means cluster output, (b) k-means energy graph 

 The resulting k-means clustered image is cropped to avoid unnecessary spaces and then subjected 
to iterated erosion and dilation morphological operations and the resultant segmented image is brought 
out in Fig5. 
 
 
 
 

 
 

 

 

 

Fig 5. (a) The cropped k-means cluster image (b)Output image after morphological operations 
 

In similar manner the other three images were 
processed and their outputs are obtained to calculate the 
calcified area and is compared with the classical FCM 
and K-means algorithm. The results are tabulated in 

table1 given below. It can be observed that the segmented 
region in proposed algorithm isolates the calcified region 
and hence area computed reflects only this region and it 
is minimum in comparison to others

Table1. Area of segmented image using FCM segmentation, K-means Segmentation, Fusion Segmentation 

IMAGE FCM KMEANS FUSION ALGORITHM

A 1.18e+05      1.21e+05 2.42e+04

B 1.22e+05      1.29e+05 3.83e+04

C 1.20e+05       1.25e+05 3.35e+04

D 1.24e+05      1.28e+05 3.56e+04

CONCLUSION 

The segmentation and the pre-processing are the 
important phases in the detection and diagnosis of breast 

cancer from the mammographic images. In this paper, 
a fusion algorithm for segmentation is proposed. The 
image is initially pre-processed with the Butterworth 
bandpass filter and is then segmented using the fusion 
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algorithm based on FCM, K-means clustering and 
morphological operations. The area of the segmented 
image is calculated and is compared with the standard 
FCM, K-means algorithm and is evident that the fusion 
algorithm followed by morphological operations 
identifies calcification areas as diagnosed by the medical 
practitioner.
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ABSTRACT

Background : Previous studies have reported adverse effects of fine particulate on lung function. However, 
there has not been much research conducted in the construction industry area.   

Objective : The study was to determine the relationship between exposure of ambient PM2.5 concentrations 
to lung function disorders in the ready-mix industry area.  

Material & Method : The research used a cross-sectional study on sample size of 100 respondents. It 
was divided into two regions which were determined based on the dominant wind direction. Ambient 
PM2.5 concentration was measured using gravimetric method, and pulmonary function used a portable 
spirometry.  

Results : PM2.5 concentration was obtained above the average of NAAQS provision (0.041 mg/m3).  There 
was no significant association between lung function disorder and the average PM2.5 concentration both site 
A (p=0.583) and B (p=0.321),  but from smoking behavior, there was a significant association with lung 
function disorder. This study found no evidence to suggest that living in the area of ready-mix industry is 
a major determinant of lung function disorder. Further research is needed to see early indications of health 
effect using other chemical methods and parameters. 
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INTRODUCTION

Air pollution is one of the global problems that 
occur in almost all countries in the world and tends 
to increase every year. WHO said around 92% of the 
world’s population live in places with air quality levels 
that exceed the safe threshold 1. Air pollution is a major 
environmental risk factor affecting human health in both 
developed and developing countries 2. Exposure to air 
pollutants may cause various health effects depending 
on the composition of contaminants (various particles 
and gases), exposure levels, duration, and frequency of 
exposure, as well as the associated toxicity of specific 
pollutants 3. Urban ambient air pollution is a complex 

mixture of gases and particles. Although several gases 
are irritants, it is widely assumed that particles play the 
crucial role in cardio-respiratory health effects of air 
pollution 4.  

The construction industry is still considered an 
important source of atmospheric pollution due to 
particulate matter emissions, causing negative impacts 
on human health and the environment 5. Besides that, 
it has been investigated the adverse effect of traffic-
road-related particulate matter (PM) on human health 6. 
Particulate matter less than 2.5 μm in diameter (PM2.5) is 
an important concern because the particulate can freely 
enter the respiratory tract and settle in the alveoli. 

Worldwide, it is estimated that air pollution 
caused by PM2.5 in the atmosphere is responsible for 
approximately 0.8 million premature deaths and 6.4 
million years of life lost annually 7. Another research 
in Cement industry, Padang City, Indonesia found that 
PM2.5 exposure showed that less than 2.5 km  of location 
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at risk to society 8. The exposure of PM10 in ready-mix 
industry area of PT. X Plant Kebon Nanas posed a risk to 
the industrial workers 9. Lung function is a noninvasive 
measure of pulmonary health and has been frequently 
used in previous studies to asses the health effects of air 
pollution 4. 

According to Basic Health Research (RISKESDAS) 
2013, it was found that the prevalence of upper 
respiratory tract infections (URI) cases in Indonesia 
was 25% 10. URI and other respiratory tract disorders 
are caused by low biological, physical and chemical 
of home air quality both inside and outside. Based on 
Jagaraksa health center data period 2015-2016 states 
that cases of upper respiratory tract infections (URI) 
always occupy the top position compared to other cases 
(Puskesmas Jagaraksa, 2018). In this region, there is a 
ready-mix concrete industry that is large enough and 
adjacent to the residential population. The detrimental 
health impacts of PM emissions are not confined to the 
construction site, since fine particles (particulate matter 
smaller than 2.5 µm in diameter) can travel further than 
coarser dust (particulate matter between 2.5 µm and 10 
µm in diameter), therefore it could affect the health of 
people living and work in the surrounding area 5. High 
URI cases in Jagaraksa sub-district, one of which is 
suspected due to the contribution of PM2.5 exposure 
from ready-mix industry activities in Lenteng Agung 
area, South Jakarta. But not many studies that assess 
the risk of respiratory disorders in communities around 
the industry. Our study objective was to analyze the 
effect of PM2.5 exposure on lung function disorder in the 
community living in areas of the construction industry in 
Lenteng Agung, South Jakarta.

METHODS

Design and study participant 

This study was an analytic observation with a cross-
sectional design. It  was conducted on 100 people who 
take daily activity around ready-mix industrial area, 
Lenteng Agung, South Jakarta in April - June 2018. The 
study participants were randomly selected, more than 17 
years of age, having good health condition. We excluded 
people who have the history of respiratory disorder such 
as asthma and bronchitis. Anthropometry measurement, 
smoking status, family history of smoking, kitchen 
ventilation, and environmental tobacco smoking 
exposure were collected. 

Ambient PM2.5 Concentration Measurement

PM2.5 concentration was measured using High 
Volume Air Sampler (HVAS) by gravimetric method 11 
at 10 points in 1 hour at each observation point in the 
study area. Distribution of air sampling test results was 
grouped into location A and B. Location A was taken 
based on dominant wind direction from the data from 
the Climatology and Geophysics Meteorology Agency 
(BMKG) in May - June 2018, which comprised 4 points 
(point 1 to 4). Location B consisted of the points (point 5 
to 10) which locations closest to the source of pollutants 
and the traffic road. 

Pulmonary function test

Pulmonary function test was carried out in the 
participant’s residence by using calibrated portable 
spirometry. Spirometry was used to measure the forced 
expiratory volume in 1 second (FEV1), forced vital 
capacity (FVC), and FEV1/FVC ratio. The respondent’s 
body weight and height were measured using standard 
digital body scales and microtoise. Spirometry results 
were processed manually using the numerical data 
contained in the table of normal pulmonary values 
according to age and height of Indonesian 12, after the 
calculation it would result in the presentation of FEV1 
and FVC. Furthermore, the researcher categorized the 
final results where the ratio percentage of FEV1/ FVC ≤ 
70% was included as a pulmonary disorder.

Data analysis

The data was processed and presented through a 
descriptive analysis, and chi-square test to identify the 
relationship between the dependent and independent 
variable. The relationship was considered as significant 
if the p-value was < 0.05. 

RESULTS 

Based on the monitoring of PM2.5 air quality test 
over 10 points, the highest concentration of 0.091 mg/m3 
located at point 1, the value with the lowest concentration 
was point 3, which was 0.032 mg/m3 (Table 1). Point 
1 was the location closest to the ready-mix industry 
so that the highest PM2.5 concentration was obtained 
compared to other measurement points. In addition, the 
area was the dominant wind direction from the data from 
the Climatology and Geophysics Meteorology Agency 
(BMKG).  
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Tabel 1. The concentration of ambient PM2.5, 

industrial area, Lenteng Agung, Jakarta 

Air 
Sampling 
Site

PM 2.5  
(mg/m3)

Distance to 
Industry 
(m)

Wind 
direction

Sample 1 0.091 200 Northwest

Sample 2 0.037 600 Northwest

Sample 3 0.032 1000 Northwest

Sample 4 0.037 1400 Northwest

Sample 5 0.040 200 North

Sample 6 0.046 400 North

Sample 7 0.064 200 East

Sample 8 0.037 400 East

Sample 9 0.048 200 South

Sample 10 0.043 400 South

The overall distribution of data used for the 
calculation of risk analysis of PM2.5 concentration was the 
median value of 0.041 mg/m3. A median value of 0.037 
mg/m3 was used to determined the level of concentration 
at location A and the average value of 0.0463 mg/m3 
at location B.Based on age, people under the age of 45 
years were at risk of lung function disorder by 4.48 times 
higher than people aged over 45 years. Women had 5.84 
times higher risk of lung function disorder than men. 
According to the smoking status, people who smoked 
were 4.14 times more likely to experience lung function 
disorder compared to non-smokers. The effects related 
to body weight, height, family members who smoke, 
environmental tobacco exposure, and kitchen ventilation 
were weak or absent (Table 2). 

Tabel 2. Characteristic of all study participants with pulmonary function disorder

 N Lung Function Disorder 
(N) Prevalence (%) P Value OR

Age, year

     ≤ 45 60 16 26.7 0.03* 4.48
     > 45 40 3 7.5
Body weight, kg
     > 60.11 25 4 16.0 0.88 0.76
     ≤ 60.11 75 15 20.0
Height, cm
    ≤ 158.42 55 12 21.8 0.59 1.52
    >158.42 45 7 15.6
Sex

      Female 65 17 26.2 0.03* 5.84
      Male 35 2 5.7
Smoking status

      Yes 17 7 41.2 0.03* 4.14
      No 83 12 14.5
Family members who smoke
      Yes 55 12 21.8 0.59 1.51
      No 45 7 15.5
Kitchen ventilation
      Yes 64 13 20.3 0.86 0.78
      No 36 6 16.7
Environmental tobacco smoking exposure
      Yes 65 13 20.0 0.94 1.2
      No 35 6 17.1

OR= Odds ratio, * P-value < 0.05
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The association of PM2.5 exposure with pulmonary function disorder showed that there was no relationship 
between ambient PM2.5 exposure between site A and B (p>0.05). 

Table 3. Association of PM2.5 concentration with lung function disorder 

Variable

Lung Function  P  

Disorder Normal Total Value OR

N % N %    

Site A

PM2.5 Concentration

> 0.037 mg/m3 2 25.0 6 75.0 8 0.58 2.25

≤ 0.037 mg/m3 4 12.9 27 87.1 31

Site B

PM2.5 Concentration

> 0.046 mg/m3 6 30 14 70 20 0.32 2.08

≤ 0.046 mg/m3 7 17.1 34 82.9 41   

DISCUSSION

The measurement of PM2.5 concentration at 10 
points in the study location resulted in various values. 
The observation point was getting closer to the ready-
mix industrial location, so the concentration of PM2.5 
was getting higher. When compared to the value of 
Ambient Air Quality Standard Indonesia Government 
Regulation this value has not passed the standard quality 
of 0.065 mg/m3, except point 1, but when we compared 
with National Ambient Air Quality Objectives Standard 
(NAAQOS), this value has exceeded the 0.035 mg/m3 
quality standard 13. According to WHO guidelines, this 
value also exceeds the threshold of  0.025 mg/m3 14. The 
location of point 1 was the highest PM2.5 concentration 
compared to the others. It was because the location of the 
measurement point was quite sufficient with the ready-
mix industry and it was dominant wind direction. This 
result was in line with research conducted in Nagasaki, 
Japan, which stated that meteorological conditions 
also influence the high concentration of PM2.5 in the 
environment, including wind direction and humidity 
15. In addition to its location at a radius of 200 m with 
ready-mix industry, this point was also adjacent to the 
main road with busy traffic. Particulate matter from road 
traffic comes from vehicle emission, tire wear, break-
wear and vehicle-induced resuspension of road dust 16.

Statistical analysis showed that age, sex, and smoking 
status were associated with the incidence of lung function 
disorder. Age, gender, body size, and ethnicity are strong 
predictors of lung function 4. The result showed that under 
45 years of age were found to have more lung function 
disorders. This finding is more because at the age more 
participants were found smoking. It is strengthened 
by smoking status, that the prevalence of people who 
smoke experienced pulmonary dysfunction was higher 
than those who did not smoke. Smokers have a higher 
prevalence of respiratory symptoms and lung function 
abnormalities than non-smokers 17,18. Some previous 
studies have demonstrated the effect of smoking on 
pulmonary function of adults 18,19,20. Gold et al. found in 
his research that the FEV1/FVC ratio decreased among 
adolescent smokers 21. Female respondents were found 
more in the study area, and most experienced pulmonary 
function disorder as much as 26,2% compared to male 
respondents. It was probably due to housewives who 
were longer exposed to pollution in the neighborhood. 
Exposure to air pollutants that can cause various health 
effects is caused by levels, duration, and frequency of 
pollutant exposures 3. Therefore, people who are longer 
and more often exposed to PM2.5 will be more at risk of 
developing lung function disorders.
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In our analysis, the relationship between the 
concentration of PM2.5 exposure with lung function 
disorder was not found.  We found no evidence that living 
closely to a ready-mix industry area was associated with 
an increased risk of lung function disorder. Based on the 
Indonesian Government Regulation concerning control 
of air pollution, the average value of concentration at the 
study site was still below the threshold. It is likely that the 
below-the-threshold concentration affects the absence of 
the relationship. We found similar results with Pujades-
Rodríguez’s study that there was no association between 
living closely to the main road or in an area of increased 
traffic-related pollution with an increased risk of asthma 
or COPD 22. Another research found that the ambient 
exposure PM2,5 in Tangerang and Makasar was higher 
than the WHO recommended value limit, but there was 
also no significant relationship between air pollution and 
impaired lung function in both cities 23. 

The limitations in our study were the measurement 
time of PM2.5 concentration was carried out for one hour 
so that it could not make the average concentration at 24 
hours to observe the highest and also the lowest peak time 
of PM2.5 concentration. However, we have conducted 
a preliminary study before measuring air pollutant to 
determine the production time in the ready-mix industry, 
and measurements were taken when the ready-mix 
industry was operating. In addition, measurements in the 
outdoor only also did not represent all of the air inhaled 
by most participants, which were housewives who could 
have spent more time in the house or room than the 
outside. 

CONCLUSIONS 

In conclusion, we found no evidence to suggest 
that home proximity to ready-mix industry is a major 
determinant of the risk of lung function disorder. Further 
research is needed to see early indications of respiratory 
health problems using other chemical methods and 
parameters.
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ABSTRACT

Background:  Haemodialysis patients must get sufficient food intake to remain in good nutritional status, 
nutrition. Nutrition Counselling is an effort to accelerate the healing process and achieve optimal nutritional 
status. This study aims to determine the effect of dietary counseling on energy, protein, and nutritional status 
of Cronic Kidney Disease (CKD) patients with hemodialysis.

Method: This study included analytical research with quasi-experimental research design, which was carried 
out at general hospital  Dr. H Abdul Moeloek Lampung Province. The number of samples was 61 people, 
consisting of 33 treatment groups and 28 controls. The variables examined were nutritional counseling, 
energy intake, protein intake, and nutritional status Independent t-test and Mann-Whitney test was employed 
to investigate the relationship.

Results: In the group that received the nutritional counseling intervention (treatment), poor energy intake 
decreased by 21.2% compared to the control of only 7.2%. For protein intake, the treatment group of 
unfavorable protein intake decreased by 6.1%, while the control group did not reduce. Nutritional status 
is not right in the treatment group while in control it increases by 7.1%. Bivariate analysis showed no 
significant difference between nutritional counseling with calorie intake, protein intake and nutritional status 
in both the treatment and control groups.

Conclusion: It is recommended that nutritional counseling is carried out more often by nutritionists to 
increase the respondent’s knowledge and need further research operating variables such as appetite, and the 
duration of hemodialysis.

Keywords-: Energy Intake, Protein Intake, Nutritional Status,  Haemodialysis
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INTRODUCTION

Haemodialysis is a process of separating or filtering 
or cleansing the blood through a semipermeable 
membrane that is carried out in patients with chronic renal 
dysfunction (1).  Haemodialysis is still the main kidney 
replacement therapy in addition to kidney transplants in 
some countries in the world (2). Haemodialysis patients 

must get sufficient food intake to remain in proper 
nutrition. Poor nutrition is a significant predictor of 
death in hemodialysis patients (3).  

Patients with a chronic renal disease who suffer 
from malnutrition require higher protein and energy. So 
it is concluded that the provision of energy intake must 
be as needed so that the body’s tissues do not need to be 
broken down to produce energy (3)  and a high-protein 
diet is intended to maintain nitrogen balance and replace 
the amino acids lost during hemodialysis therapy (4).

The results of previous research  (5) in chronic kidney 
disease patients with obtained the inappropriateness 
in the energy intake, protein intake, and the nutritional 
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status. Similarly the results (6) in another   Indonesian’ 
general hospital, it is obtained the poor proportion of 
respondents who have poor energy intake and protein 
intake.

Based on the background above, researchers are 
interested in researching the effect of giving nutrition 
counseling on energy intake, protein intake and 
nutritional status of chronic kidney disease patients with 
hemodialysis in the hospital of   Dr. H. Abdul Moeloek  
Lampung Province in 2017. The hospital was chosen 
as the location of the study because it was the highest 
referral hospital in Lampung Province, Indonesia.

METHODOLOGY

This research is analytical with the quasi-

experimental design of pre-post-test control group 
design. The population in this study were all chronic 
kidney disease patients who underwent hemodialysis 
therapy at Dr. H. Abdul Moeloek Lampung Province. 
The number of samples was proportionally designed 
by two populations and met the criteria obtained by the 
treatment group 33 people and control group 28 people. 
Univariate data displayed in percentage and to determine 
the effect of the intervention on the nutritional status of 
respondents; the Mann-Whitney test was used..

RESULTS  

Sample characteristics consisting of gender, age, and 
education level are summarized in the following table. 

Table 1. Sample Characteristics

Variables 

  Sample

N %Treatment Control

N % N %

Sex: 
Men
Women
Total

13
20
33

39.4
60.6
100

18
10
28

64.3
35.7
100

31
30
61

50.8
49.2
100

Ages:
<  40 years
40 – 60  years
 > 60 years
Total

7
19
7
33

10.6
78.8
10.6
100

5
21
2
28

17.8
75.1
7.1
100

12
40
9
61

19.7
65.5
14.7
100

Educational level:
No School
Elementary
Junior High
Senior High
University
Total

0
9
3
9
12
33

0
27.3
9.1
27.3
36.4
100

1
5
6
10
6

28

3.6
17.9
21.4
35.7
21.4
100

1
14
9
19
18
61

1.6
23

14.8
31.1
29.5
100

The table shows that men sample is 50.8%, and the 
majority is in the age of  40-60 years (65.5%), and the 
highest education level is junior high  (31.1%).

The result of univariate analysis of the variables 
of energy intake, protein intake, and nutritional status 
in the two sample groups before treatment and after 
treatment is depicted in Table 2. The table shows that 
the knowledge of energy intake in the treatment group 
increases by 21.2% while in the control group increases 

by 7.2%.  Also,  the experience on good protein intake 
in the treatment group rises 6.1% while in the control 
group there is no increase.  

Further, The nutritional status of the sample in the 
treatment group did not change after the intervention, 
while in the control group malnutrition increased 7.1%. 
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Table 2.  Frequency Distribution of Research Variables Before and After Treatment

Research Variables

Respondents

N %

Treatment Group
(n=33)

  Control Group
(n=28)

n % N %

Energy Intake

Before
Poor 31 93.9 25 89.3 56 91.8
Good 2 6.1 3 10.7 5 8.2

Total 33 100  28 100 61 100

After
Poor 24 72.7 23 82.1 47 77
Good 9 27.3 5 17.9 14 23

Total 33 100 28 100 61 100

Protein Intake

Before
Poor 25 75.8 20 71.4 45 73.8
Good 8 24.2 8 28.6 16 26.2

Total 33 100 28 100 61 100

After
Poor 23 69.7 20 71.4 43 70.5
Good 10 30.3 8 28.6 18 29.5

Total 33 100 28 100 61 100

Nutritional Status

Before
Poor 8 24.2 7 25 15 24.6
Good 25 75.8 21 75 46 75.4

Total 33 33 100 28 100 61

After 
Poor 8 24.2 9 32.1 17 27.9
Good 25 75.8 19 67.9 44 72.1

Total 33 100 28 100 61 100

The effect of nutritional consultation on energy 
intake, protein intake, and nutritional status of samples 
in the treatment group and the control is observable on 
Table 3. 

The table shows that the level of adequacy of energy 
intake that there is no significant difference in the level of 
appropriateness of energy intake between the treatment 
and control groups after the intervention, with a p-value 
of 0.595. The average percentage of energy sufficiency 
level after the intervention was 72.5 + 24.21% in the 
treatment group and 69.1 + 25.19% in the control group.

The independent t-test shows that the level of 
protein adequacy consumed by the respondents after 
intervention in the treatment group and control group 
indicates no significant difference (p-value 0.948) with 
a mean percentage of protein adequacy level after the 
intervention was 75.6 + 30.03% in the group treatment 
and 76.1+ 28.40% in the control group.

Further,  before and after the intervention using the 
Mann-Whitney test showed that there were no significant 
differences in the two groups, with p-value values p= 
0.789 and p= 0.954.

Table 3. Differences in Energy Intake,  Protein Intake, and Nutritional Status Before and After Intervention

Research Variables
Treatment (n = 33) Control (n = 28)

P
Mean ± SD Mean ± SD

Energy Intake Before After
56.3 + 21.45
72.5 + 24.21

54.7 + 15.42
69.1 + 25.19

0.740
0.595

Protein intake
Before
After

66.1 + 32.36
75.6 + 30.03

68, 6 + 18.29
76.1+ 28.40

0.723
0.948

Nutritional Status Before After
21.84 ± 2.25
22.67 ± 3.87

22.07 ± 2.77
22.62 ± 3.91

0.789
0.954
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DISCUSSIONS

Giving nutritional counseling to  CKD patients with 
hemodialysis can increase the number of good energy 
intake because the CKD patients with hemodialysis must 
get sufficient food intake to remain in proper nutrition. 
Poor nutrition is a significant predictor of death in 
hemodialysis patients. The  results of good protein 
intake where all samples can reach 29.5% indicate a 
better achievement compared to the effects of previous 
research (5,6).   

The sharp protein intake in 31 treatment respondents 
increased by 6.1% before treatment, while in the control 
group there was no increase or decrease in good protein 
intake. This way, giving nutritional counseling to 
patients with CKD with hemodialysis also can change  
the number of inadequate protein intake into a better one. 
So it is recommended that nutrition counseling is more 
often done by nutritionists to increase the knowledge of 
patients with the hope that the protein intake can become 
better.   

 After the research,  the decline in good nutritional 
status occurred in the control group, while the treatment 
group did not change the nutritional status. Thus,  it can 
be concluded that the provision of nutritional counseling 
can prevent the decline in the good dietary state of CKD 
patients with hemodialysis, considering that patients with 
CKD tend to experience weight loss due to complaints 
of nausea and no appetite (anorexia) that often occur in 
patients  (7).

The differences in the level of adequacy of energy 
intake and protein intake before and after treatment 
samples were analyzed by independent t-test obtaining 
no significant differences between treatment groups 
and control groups with values p-value of 0.595 for 
energy intake and a p-value of 0.948 at the level of 
protein intake. Further, the differences in the state of 
the nutritional status of the sample before treatment and 
after treatment were analyzed by test Mann-Whitney 
denoting there was no significant difference between 
treatment and control groups with p-value values p = 
0.789 and 0.954 respectively.

Although the results of this study did not show 
a significant difference in the intervention in the 
form of providing nutritional counseling services to 
energy intake, protein intake, and nutritional status 
of respondents, based on univariate analysis, there 

was a better condition in the treatment group than the 
control group.  The increase in good energy intake in 
the treatment group was 21.2%, while the rise in good 
energy intake in the control group was 7.2%, as well as 
an increase in good protein intake in the treatment group 
at 6.1%, while in the control group there was no increase 
in intake percentage good protein. In the nutritional 
status, the treatment group did not change the nutritional 
status percentage, while in the control group there was a 
functional decline in nutritional status from 75% before 
the study, to 67.9% of respondents with good nutritional 
status.

The success of nutrition counseling service 
activities is strongly influenced by patient compliance 
in undergoing diet therapy (7), but from various studies in  
In Indonesia mainly,  shows that adherence to treatment 
of chronic diseases is generally low (8,9,10). Thus,  further 
research is needed on the things that affect the success 
of nutritional counseling services in CKD patients with 
hemodialysis.

CONCLUSION

Nutrition counseling services by nutritionists 
for  Chronic Kidney Disease  (CKD) patients with 
hemodialysis must be improved in terms of quantity and 
quality of service. Considering that CKD patients with 
hemodialysis mostly experience the decrease in appetite, 
it is expected that the family will motivate and pay 
attention to the patient’s food intake. Further research 
needs to be done on other factors such as appetite, 
duration in hemodialysis, adherence to diet and gender 
therapy with nutritional status in patients for  CKD 
patients with hemodialysis. 
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ABSTRACT

Objectives: Identify physical workload, identify salivary cortical levels in clinical pharmacist, analyze 
physical workload and cortical levels in clinical pharmacist Method: using calorimeter HR watch to 
measure physical workload specifically for work metabolic, and using ECLIA method to measure salivary 
cortical Results: There was a 47.1% correlation between physical workload and cortical levels.
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BACKGROUND

Prolonged negative stress can affect physical and 
psychological health. Its called distress, can affects 
the intentions, appearance and daily behavior while 
working, if the level of distress increases in a company 
and industry, then there will be decreased performance 
and the emergence of several diseases caused by stress27.
Reaction to stress, in the defense mechanism of the 
body, physically and psychology known as General 
Adaptation Syndrome (GAS)27. There are consist of, the 
first stage is the alarm stage, then the stage of survival 
and fatigue stage27. At the alarm stage is notification to 
the body about events that are not in accordance with the 
expectations, it is necessary to adjust psychologically by 
physiological coping and adjustment mechanism, where 
this phase of the body began to secrete hormones for 
defense. In the autonomic nervous system there are two 
processes that must run simultaneously when the stress 
is approaching, the sympathetic nervous system that 
makes coping mechanisms and parasympathetic nervous 
system responsible for the increase of the hormone 
cortisol27.  

When stress comes, the kidney-parasympathetic 
kidney system (the adrenal cortex) secretes excessive 
hormones through the central nervous system of the 
pituitary gland. The hormone cortisol will affect the 
metabolism of proteins, carbohydrates and fats in the 
body. The protein synthesis is reduced and glucose 
production is enhanced by the mobilization of glycogen 
reserves, as well as the release of fatty acids into the 
blood. As a result of these changes, the body can adapt 
to stressful pressures that threaten it, and therefore 
cortical plays an important role in the metabolism of 
carbohydrates. The effect of catabolism from cortical 
causes the inhibition of protein formation of amino 
acids, whereas glucose conversion is accelerated, 
whereas potassium increases excretion by maintaining 
electrolyte and water balance.

Measurement of cortical in the body especially 
in the salivary glands has been set as a bio indicator 
of individual stress response20. There is a significant 
relationship between cortical in saliva and the hormone 
cortical in the body28. Cortical in saliva occurs as a result 
of activation by the adrenal cortex gland at the alarm stage 
of the general adaptation syndrome process. Therefore 
long-lasting stress will continuously increased with very 
different levels as normal cortical as usual in the body.  
This will cause changes in function and hormones in 
the body that should be in a state of normal and down 
at night but levels remain high at night, especially the 
hormone cortisol11. 
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The greatest factor of job stress in the pharmaceutical 
worker is the result of much work to be done. That Caused 
also by a change of mindset and the times, of which 
initially only aimed for an increase in drug services turn 
out to be an increase in services to patients13. In Johnson 
et al (2014) study due to overworked workload and the 
large number of duties of pharmaceutical workers, the 
turn-over rate increased as well as the occurrence of 
burn-out syndrome due to the very defeat, causing illness 
to the pharmaceutical workers. Physiologically, when 
pharmaceutical workers, are required to work effectively 
and efficiently, the body will release hormones to match 
the workload. The hormone release cortical that is 
needed in the metabolism of carbohydrates and fats for 
energy formation will soon be adjusted to the needs of 
the worker’s body. This situation is abnormal if the load 
exceeds the limit that is given that could not be tolerated 
to cause mental and physical stress, and ultimately 
change concentrations several hormones in the body 
quickly11. The level of salivary cortical before work and 
after work can be a biomarker of stress level of physical 
and mental effort pharmacy so that mistakes in work 
such as medication errors, and achieve productivity with 
efficiency and effectiveness in working on the recipe and 
do not damage the health of workers .

MATERIALS AND METHOD

The study conducted in Pharmacy Installation of 
Bhakti Dharma Husada General Hospital, Surabaya, East 
Java province, Indonesia. Population of the study were 
clinical pharmacist under the pharmacy installation, and 
worked on emergency unit, outpatient unit, inpatient 
unit, and drug warehouse, with total population of 20 
clinical pharmacist. The variables in this study were 
cortical in saliva as dependent variable, and physical 
workload as independent variable. The physical 
workload is measured using calorimeter HR watch. The 
calorimeter used for 4 hours as long as they work. Levels 
of salivary cortical were measured using the ECLIA 
method (electron chemo luminescent immune assay) 
taken during and before work.

RESULTS AND DISCUSSION

Pharmaceutical activity such as pharmaceutical 
preparation, medical devices and medical consumables 
and clinical pharmacy services demanding very heavy 
and exhausting physical and mental activity. As a result of 
physical and mental activity there is an imbalance between 

the tasks that must be done by pharmaceutical personnel 
with physiological capacity owned by pharmaceutical 
workers. This imbalance causes adaptation mechanism. 
At the time of the adaptation mechanism the body will 
activate the HPA axis, by producing a large cortical and 
channeled to several organs for use as a mechanism 
of body adaptation to workload. This is done so that 
the body can perform metabolic processes to produce 
enough energy to meet the physical and mental demands 
of pharmaceutical personnel.

Physical work is an activity to complete a job 
requiring physical energy in the human muscle that 
will serve as a source of energy. Physical work will 
be entirely dependent on human efforts that serve as a 
source of energy and work control. Physical demands on 
pharmaceutical workers such as work stations, workplace 
layouts, work tools and equipment, working conditions 
or workplace, work attitude. Physical demands require 
muscle work during the working period, and energy 
consumption is a major factor in making the benchmark 
determinants of weight / light of a job.

The physical work load measuring instrument uses 
the ultimate gear calorimeter watch. Pharmaceutical 
workers in pairs of these tools when they start to work 
and released after the respondents use these watches 
for 4 hours they work. This HR watch calorimeter 
works by keeping track of the calories released by the 
user’s body, the calories in the can from the results of 
metabolism. Metabolism is a chemical process to change 
some substances especially carbohydrates out heat, that 
heat will be recorded by the calorimeter. The metabolic 
process is strongly influenced by the body area then 
height and weight data is required. If the metabolism 
process occurs then the activation of HPA axis also 
occurs, because HPA axis is the activating process of 
metabolism.

The results of measurements of 16 pharmaceutical 
workers to remove calories of 100 -200 calories and 
included in the category of light workload, while 4 people 
remove calories from 201 to 350 calories and included 
the category of medium workload. Pharmaceutical work 
is a category of light work, because pharmaceutical work 
does not require much muscle activity. The results of the 
observation of the respondents are more like entering 
patient data, preparing recipe and communication to 
fellow colleagues. Activities that are not in a sitting 
position are when taking drugs on shelves, in warehouses, 
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counseling with patients and distributing drugs to the 
spaces and visit with other colleagues.

The measurement of the physical workload using 
the calorimeter becomes less precise because the number 
recorded on the monitor is the heat released by the body 
due to metabolism, while the pharmaceutical work in 
the cold and moist heat, so that the release of body heat 
is hampered by cold room. The cold room is required 
to maintain the stability of drugs stored in the same 
room where the pharmacy works. Physical workload 
will produce fairly accurate results if measured not 
only calories, but calculate the overall energy needs10. 
Energy requirements are needed for basal metabolism, 
metabolism rest and metabolism work. 

The result of statistical analysis, the correlation 
coefficient of kendall-tau obtained is 0.228, with the 
strength of the relationship of 47.1%. Correlation 
coefficient is a test to see how the relationship between 
independent and bounded variables. Coefficient is 0.228 
can be said to be closer to the number 0 which means 
having a weak relationship, with the strength of the 
relationship is only 47.1%. The relationship between the 
variables is weak because the researchers only perform 
the measurement of 1 metabolism results alone, while 
for measure physical workload in need calculate the total 
metabolism. Levels of cortical have metabolic functions 
throughout the body so it needs to be measured overall 
as basal metabolism and rest should also be measured. 
The researchers did not make the measurements because 
of the limitations of pulse measuring devices, heart 
rate measurers, and health workers in hospitals unlike 
workers who have hours of rest because the service to 
patients is preferred if doing a complete measurement 
will disrupt the pharmaceutical job.

Results from the measurement of cortical levels 20 
pharmaceutical population of 5 people had elevated levels 
of cortical after work. When viewed from the workload 
that tends to be mild and moderate, 5 pharmaceutical 
workers are producing excessive levels of cortical. 
This abnormal level of cortical may occur because the 
pharmaceutical worker must continue to perform all 
of the pharmaceutical work to serve the patient, other 
peers, while in the body continuously activates the HPA 
axis pressure, causing cortical levels that do not follow 
the rhythm diurnal with the level high because it always 
activates cortical secretion.

According to Manauba (2000), task demands in this 
case the task and material characteristics, organizational 
characteristics and environmental characteristics must 
be balanced with a person’s work ability, if the demands 
of work are too low or too high will cause stress. Judging 
from the demands of pharmaceutical work is in need of 
speed and accuracy, while the physiological ability of 
the pharmaceutical workers is cortical levels in abnormal 
circumstances, there is an upside down situation. This 
situation is turning to prepare a work full of pressure 
so that the body is always vigilant. Jobs that are too 
low because of the work of pharmacy is a job that is 
not much use of muscle, so that energy is not much for 
physical activity but mental activity, so it needs to do a 
review related to the pharmaceutical task in do 5 people. 
Working efficiently is expected to increase the rest time 
so that it can be productive again, while not working for 
1 month, it is necessary to reduce the task because the 
pharmaceutical worker is still in the process of adjusting 
the given task.

CONCLUSION

Physical workload for clinical pharmacist in 
pharmaceutical installations in hospitals account for 
16 pharmaceutical workers have calories of 100 - 200 
calories in the category of light workload, while 4 
people have calories from 201 to 350 calories and 
in the category of medium workload There is a weak 
correlation between the physical workload is 0,228 with 
the strength of the relationship is only 47.1%.
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ABSTRACT

Objective(s): To assess level of knowledge and attitude to nursing staff about cervical cancer in Al-Suwaira 
general hospital.

Material and Method: A descriptive cross-sectional study using questionnaire include (150) female nursing 
staff selected from Al-Suwaira General Hospital.Sampling technique was simple random sampling .The 
data collection through direct interview by researcher with each sample lasted from 5th December 2017 to 
1st March 2018.The study was approved by the Center Ethical Committee.The data analysis methods used 
in order to examine and evaluate the results of study by applied (SPSS) program: Frequency distributions, 
percent and mean of score were calculated to illustration nurse’s knowledge and attitudes about cervical 
cancer. 

Findings: This study indicated that (68.0%) of respondents recognized that Pap smear is used for recognition 
of cervical cancer.Only (31.3%) knew human papilloma virus infection as a risk factor, (60.7%) knew that 
cervical biopsy is used for diagnosis of cervical cancer ,most of participants were (60.7%) knew the Pap 
smear test that can be used for prevention of cervical cancer.Approximately (70.0%) believed that cancer 
in cervix treated by Chemotherapy ,(65.3%) were in absence of indication to responses for not screening 
patients and (65.3%) were no reason to reasons for not getting self-Pap smear.In all responses were inadequate 
knowledge of cervical cancer and negative attitude.

Conclusions: The majority of nursing staff in Al-Suwaira general hospital may have inadequate knowledge 
and their negative attitude about cervical cancer. 

Recommendations: Emphasis on routine training through health education programs by seminars, lectures 
and courses about cervical cancer on a regular basis or as part of the orientation program for female nursing 
staff.

Keywords: Cervical cancer, knowledge,Nursing staff, Attitude.

INTRODUCTION

Cervical cancer is disease of public health concern 
world-wide.It’s kind of cancer that arises in the cells 
of cervix that is inferior part of uterus that connect to 
vagina [1]. It’s second greatest common cancer amongst 
women world-wide and appraised 530,232 new cases 
and 275,008 deaths,approximately 86% of cases arise 
in developing countries, representative 13%  of female 
cancers [2,3].Though, it’s considered one of the most 
avoidable cancers.Population based cervical smear 
screening programs for cancer in cervix have shown 
the effectiveness of screening in decreasing mortality 

[4].Greatest woman with cervical cancer in countries 
existing with progressive disease, resultant in little cure 
rates.Numerous reasons contribute to great burden of 
disease and advanced phase at presentation including 
lowly knowledge about disease additionally there is an 
absence of screening amongst overall population [5].

Cervical cancer is essentially produced by persistent 
infection with certain kinds of human papillomavirus 
(HPV) are responsible for nearly 70% of cervical 
cancer cases in whole countries around the world [6,7].
Traditional hazard reasons for increasing cervical 
cancer such as  numerous sexual partnerships, young 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         367    

age at first pregnancy,oral-contraceptive use,smoking, 
immunosuppressive disease and sexually transmitted 
diseases [8]. 

        Iraq have 10.74 million  of population in women  
at the ages 15 years and older who may be danger of 
developing cervical cancer. Recent assessments that 
each year 291 women diagnosed with cervical cancer 
and die 142 from disease. Cervical cancer positions as 
12th most recurrent cancer amongst women in Iraq and 
the 10th most recurrent cancer in  women amongst (15) 
and (44) years of age [9].    

       Treatment of cervical cancer reliant  on phase 
of disease, age and medical state of patient, features of 
tumor.Routes could be monotherapy or combined; they 
range from ionization of the cervix,simple hysterectomy 
with or without lymphadenectomy,radical hysterectomy 
with pelvic lymphadenectomy,pelvic exenteration, 
chemotherapy, radiotherapy, to palliative chemotherapy.
Treatment in the early phase has the greatest prognosis 
with the maximum cure rates [10].     

MATERIAL AND METHOD

A descriptive cross-sectional study carried out 
(150) female nursing staff selected from AL-Suwaira 
General Hospital, to study their knowledge and attitudes 
about cervical cancer. Selection of sampling Technique 
were simple random sampling were each member of a 

population has the similar chance of being included within 
the sample.The data collection was through the direct 
interview by researcher with each sample lasted from 5th 
December 2017 to 1st March 2018.The study instrument 
(questionnaire) which contain three parts:Part 1: Socio-
demographic characteristics,the questions in this module 
contains 4 items.Part 2: Nursing Staff knowledge,The 
knowledge question consist of (34) items, Correct 
response and incorrect response are distributed with 
(1, 2 and 3) scoring scale, answered know, not  sure 
and don’t know ,correct response were (know) while 
incorrect response were (not  sure and don’t know).Part 
3: Nursing Staff Attitudes,The attitudes question consist 
of (11) items, assessment by scores scales (Yes, and No) 
in relative to (1 and 0) respectively.  

The data analysis methods were used in order to 
examine and evaluate the results of the study under 
application of the statistical package (SPSS)ver.
(21):Frequency distributions, percent and mean of score 
were calculated to display the knowledge and attitudes of 
nurses about cervical cancer. Knowledge scores ranged 
from 1–3 and the level of (1 – 2) was set for inadequate 
knowledge and (2.1–3) for adequate knowledge. The 
responses of participants over attitudes statement were 
measured  on scores ranged from 1–3, Score of  ≥ 1.5 
was taken as positive attitude, while < 1.5 as negative 
attitude.

FINDINGS

Table (1): Distribution of the Socio-demographic Characteristics  among samples

Socio-demographic characteristics F %

Age

19-23 69 46

24-28 49 32.7

≥ 29 32 21.3

Total 150 100

Marital Status

Married 90 60

Unmarried 51 34

Widowed 4 2.7

Divorced 5 3.3

Total 150 100
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Educational Level

Nursing Secondary 75 50

Nursing Institute 47 31.3

Nursing Bachelors 25 16.7

Nursing Master and above 3 2

Total 150 100

Residence

Urban 113 75.3

Rural 37 24.7

Total 150 100

   F = Frequency,% = Percentage.

Table (1) shows that the majority of sample at the age (19-23) years .The high percentage of participants were (60 
%),(50 %) and (75.3 %) for married.”Education of level”at nursing secondary and “Residency” in urban  respectively. 

Table (2): Distribution the Knowledge of  samples about Cervical Cancer

Items
Correct response Incorrect response
F % F %

Cervical cancer is a disease of public health concern 136 90.7 14 9.3
Pap smear used for detection of cervical cancer 102 68.0 48 32.0
If cervical changes are found early they are easily curable 61 40.7 89 59.3
Risk factors of cervical cancer
The virus that causes the disease,HumanPapilma Virus 47 31.3 103 68.7
Early age marriage 51 34.0 99 66.0
Family history of cervical cancer 51 34.0 99 66.0
Use contraceptives (Intrauerine Device,pills) 50 33.3 100 66.7
Smoking 41 27.3 109 72.7
Poor hygiene 82 54.7 68 45.3
Immunocompromised women 47 31.3 103 68.7
Signs and symptoms of cervical cancer
Asymptomatic 52 34.7 98 65.3
Foul smelling excessive vaginal discharge 41 27.3 109 72.7
Abnormal vaginal bleeding 46 30.7 104 69.3
Post-coital vaginal bleeding 38 25.3 112 74.7
Dyspareunia 32 21.3 118 78.7
Fever 81 54.0 69 46.0
Headache 84 56.0 66 44.0
Pelvic pain 36 24.0 114 76.0
Post-menopausal bleeding 35 23.3 115 76.7
Who should be screened for cervical cancer
Married women 42 28.0 108 72.0
Women >= 30 years of age 35 23.3 115 76.7
Women < 30 years of age 42 28.0 108 72.0
Diagnosatic modilaties other than pap smear 
Visual inspection after acetic acid application 34 22.7 116 77.3
Colposcopy 40 26.7 110 73.3

Cont... Table (1): Distribution of the Socio-demographic Characteristics  among samples
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Cervical biopsy 91 60.7 59 39.3
Prevention of cervical cancer
Cervical cancer vaccine 71 47.3 79 52.7
Pap smear test 91 60.7 59 39.3
Hormonal medications 77 51.3 73 48.7
Exercise 82 54.7 68 45.3
Maintain a healthy lifestyle        86 57.3 64 42.7
Stop smoking 47 31.3 103 68.7
Treatment of cervical cancer
Chemotherapy 105 70.0 45 30.0
Surgery 74 49.3 76 50.7
Radiation therapy 40 26.7 110 73.3

F = Frequency,% = Percentage.

Table (2) this table revealed that knowledge of nurses participants, the number that given a bold pattern illustrate 
the high percentage of correct and incorrect response. 

Table (3):Distribution the Attitudes of samples about Cervical Cancer

Items
Yes NO

F % F %
Responses for not screening patients

Absence of indication 98 65.3 52 34.7

Lack of vaginal speculum 67 44.7 83 55.3

Speculum examination and pap smear are doctors procedure 69 46.0 81 54.0

Not applicable 58 38.7 92 61.3
Reasons for not getting self pap smear

No reason 98 65.3 52 34.7

Not feeling at risk 67 44.7 83 55.3

Lack of symptoms 70 46.6 80 53.4

If women is a virgin, pap smear test will affect virginity 74 49.3 76 50.7

Feeling shy to have pap smear 78 52.0 72 48.0

Afraid of outcome 86 57.3 64 42.7

Not applicable 64 42.7 86 57.3
F = Frequency,% = Percentage.

Table (3) shows that the  responses for not screening patients, a (65.3%) of respondents thought absence of 
indication. Regarding to reasons for not getting self-pap smear,most (65.3%) of respondents cited “no reason” for 
not undertaking a Pap smear test.

Cont.. Table (2): Distribution the Knowledge of  samples about Cervical Cancer
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   Table (4):Measure the level of Knowledge and Attitudes to samples about Cervical Cancer

Knowledge 

Level M.S F. %

Inadequate 1 – 2 118 78.6

Adequate 2.1 – 3 32 21.4

Total 1 – 3 150 100%

Attitudes

Positive ≥ 1.5 65 43.3

Negative < 1.5 85 56.7

Total 1 – 3 150 100%

F = Frequency,% = Percentage, M.S = mean of the score.

Table (4) this table indicate that the overall level 
of knowledge and attitudes to samples about cervical 
cancer  was  inadequate knowledge (78.6 %) and 
negative attitude (56.7 %).

DISCUSSION 

Cervical Cancer is avoidable disease and  key 
feature of its prevention is discovery of its premalignant 
form by screening at an early age [11]. The study showed 
that  most of samples  at age (19-23) years,were (46%).
According to marital status the  highest number of 
nurses were married (60%).These results were similar to 
study[12],showed (54.6 %) of participants were married.
Relative to educational level a large percentage of nurses 
were (50.0 %) among nursing secondary.The study 
incompatible with result [5], suggested that the majority 
of nurses staff were (87.2%) among Bachelor.This 
different may be due to presence of nursing secondary 
in the district of Al-Suwaira where graduated a number 
of nursing cadres be employed in the Al-Suwaira general 
hospital.Regarding to residency the majority of the 
participants were (75.3 %) in urban.These findings are 
consistent with previous study [13],found that highest 
percentage of nursing staff were (60.7%) in urban. 

Regarding to knowledge of nursing staff about 
cervical cancer,from all participants,were (90.7%) knew 
cervical cancer is disease of public health concern. This 
result is agreement with results [14], mentioned that the 
high percentage were (63.2%) aware the cervical cancer 
is disease of public health concern,in all responses were 
(40.7 %) of them recognized that if cervical changes 
are found early they are easily curable. This results not 

similar to study [14], found (75.9%) knew if cervical 
variations are establish early they are easily curable.
This difference may be due to different educational level 
between countries. 

Responses of nursing staff about risk factors of 
cervical cancer were (31.3%) correctly responses HPV 
infection as cause of cervical cancer and heredity 
(34.0%) as a risk factors for cervical cancer. This study 
result coincides with results [2], showed (38.6 %) and 
(31.0%) of participants  knew that  the HPV and heredity, 
respectively,as cause of cervical cancer.

A small proportion of the nurses had adequate 
knowledge of signs and symptoms of cervical cancer then 
were correct responses (27.3%), (30.7%) and (25.3%) 
as foul smelling excessive vaginal discharge,abnormal 
vaginal bleeding, post-coital vaginal bleeding 
respectively.The results of this study is compatible with 
study [5], found responses of nursing staff were small in 
excessive vaginal discharge,abnormal vaginal bleeding 
and post-coital vaginal bleeding as (20%),(40%) and  
(3%) respectively. This explained unaware the nursing 
staff about signs and symptoms of cervical cancer in 
countries.  

According to who should be screened for cervical 
cancer,for each participants were low percentage gave 
correct response as (28.0%), (23.3%) and (28.0%) in 
married women, women >= 30 years of age and women 
< 30 years of age respectively.This result is agree with 
finding [15], found small responses for who should be 
screened for cervical cancer then were (25.1%), (40.5%) 
and (34.3%) in married women, women >= 30 years of 
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age and women < 30 years of age respectively. 

Regarding to diagnostic modalities other than pap 
smear, were (22.7%) of participants knew around visual 
inspection after acetic acid application (VIA),(26.7%) 
knew about Colposcopy and the high proportion of 
respondents were (60.7%) knew about cervical biopsy 
used diagnosis of cervical cancer. These results are 
agreement with result [2],found (4.5%) knew around 
(VIA) and (19%) knew about Colposcopy. Also another 
studies were done by [14,15],showed a large number of 
participants were (89.5%) and (94.1%) respectively, 
knew about cervical biopsy used diagnosis of cervical 
cancer.

According to prevention of cervical cancer,a large 
proportion of participants were (60.7%) knew about Pap 
smear test can used to prevention of cervical cancer.
This results is compatible with results [5], found the high 
response were (75%)%) knew about Pap smear test can 
used to prevention of cervical cancer.

The greatest common treatment of cervical cancer 
identified from all participants was chemotherapy 
(70.0%).The present study is consistent with results 
[13],showed chemotherapy was most common (77.2%) 
form of treatment recognized by the participants, another 
study is disagree with our results [10], found a high 
percentage of participants were (70.8%) gave correct 
response about radiation therapy. This difference may be 
due to the belief of the majority of nursing staff in Iraq 
that the treatment of most cancers is using chemotherapy.

Regarding to attitudes of nursing staff about cervical 
cancer, responses for not screening patients, a (65.3%) 
of participants thought absence of indication, followed 
by speculum examination and pap smear are doctors 
procedure (46.0%), lack of vaginal speculum (44.7%) 
and (38.7%) were response for not applicable. This study 
is incompatible with results [14], found most responses 
were (79%) in speculum examination and Pap smear are 
doctors procedure, followed by not applicable (53.4%), 
absence of indication (16.1%) and (8%) were in lack 
of vaginal speculum. This difference may be due to the 
different belief of the respondents between countries, 
as well as the reason, according to the examination 
conducted in each country.

Responses of participants about reasons for not 
getting self-pap smear were (65.3%) to  no reason for 
concern a Pap smear test. This result is similar to study 

[15], showed a large number of participants were (43.5%) 
gave answered for no reason to Pap smear test. This 
means that in every country there is not enough reason 
not to have self-examination or a Pap smear test.

Regarding to overall level of knowledge to nursing 
staff about cervical cancer was inadequate knowledge 
(78.6 %). This study is consistent with result [15],found 
the level of knowledge to nursing staff about cervical 
cancer were inadequate (73.3%) of respondents, also 
another study done by [12], showed the nursing staff  have 
a moderate level of knowledge regarding cervical cancer.
This may explain the lack of understanding of the nursing 
staff about importance and severity of cervical cancer, 
and also may be due to similar educational level between 
countries. According to the overall level of attitudes to 
nursing staff about cervical cancer was negative.This 
result is similar to results[14], found attitudes to nursing 
staff about cervical cancer were negative of all responses. 
This may illustrate due to comparable education level 
between countries.

CONCLUSIONS

The majority participants were nursing staff at the 
age of 19-23 years, most of them were married and have 
completed their nursing secondary. The overall level of 
knowledge and attitudes were inadequate knowledge 
and their negative attitudes about cervical cancer.

RECOMMENDATIONS

Emphasis on routine training through health 
education programs by seminars,lectures and courses 
about cervical cancer on a regular basis or as part 
of the orientation program for female nursing staff.
Furthermore, if nurses themselves undertake screening 
test repeatedly, they can be part models for the other 
females.

Source of Funding: Self  funding  

Conflict of Interest: No any conflict of interest 

REFERENCES

1- Ibrahim U.Assessment of Cervical Cancer 
Knowledge,Perception and Prevention Attitude 
among Female Students of Reproductive Age (16 
– 49) In Four Tertiary Institution Within Bauchi 
Metropolis. International Journal of Advancements 
in Research & Technology 2014;3(11):1-6. 



 372        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

2- Goyal A,Vaishnav G,Shrivastava A, Verma R, 
Modi A.Knowledge ,Attitude & Practices about 
Cervical Cancer and Screening among Nursing 
Staff in a Teaching Hospital. International Journal 
of Medical Science and Public Health 2013;2 
(2):249-253.

3- Saja J,Ban A, Jasim M.In Hybridization Approach 
for Detection of Epstein-Barr Virus and Human 
Papilloma Virus Type 16 in a Group of Iraqi 
Women with Cervical Cancer.AL-Taqani Journal 
2014;27(2):22-13.

4- Al-Meer FM, Aseel AT,Al-Khalaf 
J.Knowledge,attitude and practices regarding 
cervical cancer and screening among women 
visiting primary health care in Qatar.Eastern 
Mediterranean Health Journal 2011;17(11):855-
861.

 5- Ali SF, Ayub S, Manzoor NF, Azim S,Afif 
M,Akhtar N et al. Knowledge and Awareness about 
Cervical Cancer and Its Prevention amongst Interns 
and Nursing Staff in Tertiary Care Hospitals in 
Karachi,Pakistan .PLoS ONE 2010;5(6): e11059.

6- Liu T,Li Sh,Ratcliffe J,Chen G.Assessing 
Knowledge and Attitudes towards Cervical Cancer 
Screening among Rural Women in Eastern China.
International Journal of Environmental Research 
and Public Health 2017;14(9): 967-977.                                                                  

7- Jasim M,Sahira H.Evaluation of the role of HPV16, 
CMV and EBV in Cervical Carcinoma progression 
using in Situ Hybridization technique.Diyala 
Journal of Medicine 2016; 11(1):37-43.

8- Osman MT,Al-Naggar RA ,Taha BI.Knowledge and 
Awareness of Cervical Cancer Screening among 
Iraqi Immigrant Women Living in Malaysia.World 

Journal of Medical Sciences 2013;8 (2):123-129.

9-  HPV Information Center:Human Papillomavirus 
and Related Cancers.Fact Sheet,2017. Available at:  
http://www.hpvcentre.net/statistics/reports/IRQ_
FS.pdf 

10- Urasa M,Darj E.Knowledge of cervical cancer and 
screening practices of nurses at a regional hospital 
in Tanzania.African Health Sciences 2011; 11(1): 
48 – 57. 

11- Matah M,Sareen S.Detection of HPV by PCR-A 
novel step in the prevention of Cancer Cervix. 
Journal of ObstetGynaecol India 2012;62 (2):188-
191. 

12- Nganwai P,Truadpon P,InpaCh, Sangpetngam 
B,Mekjarasnapa M,Apirakarn M et al. 
Knowledge,Attitudes and Practices vis-
à-vis Cervical Cancer Among Registered 
Nurses at the Faculty of Medicine,KhonKaen 
University,Thailand.Asian Pacific Journal of 
Cancer Prevention 2007;9(8):15-18.

13- Rahman H, kar S.Knowledge,attitudes and practice 
toward cervical cancer screening among Sikkimese 
nursing staff in India.Indian Journal of Medical and 
Paediatric Oncology 2015;36(2):105-110.

14- Singh E, Seth Sh,Rani V,Srivastava DK.Awareness 
of cervical cancer screening among nursing staff 
in a tertiary institution of rural India.Journal of  
Gynecologic Oncology 2012; 23( 3):141-146.

15- Shekhar Sh,Sharma Ch,Thakur S,Raina N.Cervical 
Cancer Screening:Knowledge, Attitude and 
Practices among Nursing Staff in a Tertiary Level 
Teaching Institution of Rural India.Asian Pacific 
Journal of Cancer Prevention 2013;14(6):3641-
3645.



 Physical Environment of Houses as Determinants of 
Pneumonia among Children in Country Sides

 Asep Tata Gunawan1, Nur Hilal1, Wibowo Adysapta2, Lagiono1, Rusmini1, Ismi Rajiani3

1Lecturers, Poltekkes Kemenkes Semarang, 2 Lecturers, Poltekkes Kemenkes Tanjung Karang,  

3Deputy to Chairman, STIA Dan Manajemen Kepelabuhan  Barunawati, Surabaya, Indonesia

ABSTRACT

Background: Pneumonia is an acute infection of the lung tissue  (alveoli) most prevalent in infants. Home 
physical environment that does not meet the health requirements is to trigger the occurrence of the disease. 
This study aims to determine the relationship between the home physical environment with pneumonia in 
infants.

Method: The method used is a case-control with an analytical approach. 60 respondents are selected where   
30 respondents serve as a treatment group, and the rest is as a control one. The research was conducted in 
Baturaden, Banyumas  Regency, Central Java, Indonesia. The variables studied are living room ventilation 
width,  window width,    wall type, floor types, and room‘ occupation density. The research employs Chi-
Square test to find the relationship between variables.

Results: The results showed the physical environment of the house that has a   significant relationship with 
the incidence of pneumonia among children.  

Conclusion: Since the physical environment of the house still risk factors for pneumonia ignored by the 
community, the community health center must play more active roles in disseminating the information to the 
society about the importance of proper physical environment condition. 

Keywords: Physical environment, house, pneumonia, children, window

INTRODUCTION

Factors affecting the health of both the individual 
and the public are an environment, behavior,  services, 
and descent (1). Environmental factors are the most 
prominent factor to do with the transmission of diseases, 
especially infectious diseases. The closest environment 
to the human being is housing as people spend time 
sitting at home making the house as a residence must 
always consider the aspects of health. 

Pneumonia kills more children than any other 
disease, covering nearly 1 in 5 deaths of children and 
infants, killing more than 2 million children under five 
each year and the majority occur in developing countries 
(2).  World Health Organization (WHO) estimates that the 
incidence rates of pneumonia in countries with infant 
mortality rates above 40 per 1,000 live births are 15% 
-20% per year in the toddler age group. The incidence of 

pneumonia in Indonesia in infants is estimated between 
10% - 20% per year.

Central Java Province ranks the fifth in the number 
of pneumonia of children under five around 18, 477 
cases, and when seen from the case fatality rate (CFR)’s 
infants, the  province is ranked the  16th  with numbers of  
CFR approximately 10% (3). 

Banyumas District as one of the regencies in Central 
Java displays the of cases of pneumonia with were 860 
where the highest position was found in the area of  
Baturaden with the prevalence of   87 cases. Previous 
research (4) showed that the physical environment of the 
house that has a relationship with the incidence of acute 
respiratory infections are the humidity, ventilation, types 
of floor, and occupant density but the temperature and 
lighting of the house that does not have a significant 
relationship but risky. As such, this research would 
like to expand the previous study by identifying factors 
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related to pneumonia in children by observing the 
physical condition of the houses.   

METHODOLOGY

This research is an analytic observational study 
using a design of case-control comparing the physical 
environment of respondents homes or patients with 
non-cases ones. The research was conducted with the 
physical condition of houses regarding the total area of 
ventilation, spacious windows, type of wall, floor types 
and density of occupants with children under five years 
of age. The population in this study were all toddlers 
in Health Community Service or Pusat Kesehatan 
Masyarakat   Baturaden II with the sample size of 30 
infants diagnosed suffering from pneumonia and the 
control as many as 30 healthy infants. Data collected 
then tabulated and analyzed descriptively with a 
frequency distribution table as well as Chi-Square to see 
the relationship between the dependent and independent 
variables. 

RESULTS

Ventilation of family room in case group showed   
27 respondents (90%) include the category of not 
eligible (<10% of floor area) and three respondents 
(10%) include the suitable ( floor area ≥ 10%). Further,  
30 measurements in the control group showed  16 
respondents (53.3%) including ineligible categories 
(<10% of floor area) and nine respondents (15%) 
including in the category of meeting the requirements 
(≥ 10% of floor area).  Further, the results of chi-square 
test showed p-value 0.004   less than α = 0.05, revealed 
the significant association between the family room 
ventilation with the incidence of pneumonia in young 
children. Besides,  the calculation of odds ratios indicates 
the value of 7.875 meaning toddlers in the family room 
ventilation conditions that do not meet the requirement 
will have 7.875 times (rounded to 8) higher risk for 
pneumonia than the family room ventilation conditions 
complying to the health requirement. 

Window size in the case group showed  29 
respondents’ (96.7%) property were in ineligible  (< 20% 
of floor area) and only one respondent (3.3%) meeting 
the requirement of health standard  (≥ 20% of floor area). 
In the other hand,  in the control group, there were 25 
respondents (83.3%) included into ineligible categories 
(<20% of the floor area) and five respondents (16.7% ) 
included in the group of eligible (≥ 20% of floor area).

The results of chi-square test showed p-value 0.001 
smaller than α = 0.05 indicating there is a significant 
relationship between the window size with pneumonia 
in young children. The calculation of odds ratios report 
the value of 5.800 meaning toddlers with an odd volume 
of windows are risky  5.800 (rounded to 6)  times higher 
to be infected with pneumonia.

The wall condition in a case group indicated four 
respondents’ (13.3%)   walls are not eligible and 26 
respondents (86.7%) had suitable family room walls 
(waterproof).  Besides, in control group there were three 
respondents (10%) had ineligible family room walls 
and 27 respondents (90%) had waterproof wall room.  
The results of chi-square test showed p-value 0.001 
smaller than α = 0.05 indicating there is the significant 
relationship between the condition of living room wall 
with the incidence of pneumonia in young children. The 
calculation of odds ratios indicate the value of 1.385 
meaning toddler with improper living room wall will be 
at risk 1.385 (rounded to 1) time greater than those in the 
waterproof living room.

The conditions of the floor in case group revealed 
two respondents (6.7%) had a property floor that is 
not waterproof and 28 respondents (93.3%) had the 
waterproof  floor.  In control group only one respondent 
(3.3%) with the non-waterproof floor. The results 
indicates that both control and case groups have been in 
compliant with the requirement.   Chi-square test showed 
p-value= 0.001 smaller than α = 0.05 suggesting there is a  
significant relationship between the type of living room 
floor with the incidence of pneumonia in young children. 
The calculation of odds ratios indicate the value of 2.071 
meaning toddlers with the non-waterproof floor  will be 
at risk 2.071 (rounded to 2)  times greater to be affected 
by pneumonia.

The room occupation density refers to the number of 
people sleeping in the bedroom  (maximum 3). In case 
of the group, there are 28 respondents (93.3%) whose 
bedroom was crowded and only two respondents (6.7%) 
included in the category of eligible occupant density.  In 
the control group, there were 27 respondents (90%) fall 
into not qualified occupant density, and three respondents 
(10%) fall into the category of eligible occupant density. 
Results categorization  generally indicate that bedroom 
in both control and case groups are occupied by many 
people which is typically in rural areas due to big family 
members.  Chi-square test shows the p-value 0.000 less 
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than α = 0.05, revealing the significant relationship 
between the density of occupancy with the incidence of 
pneumonia in young children. The calculation of odds 
ratios indicate the value of 1.556 meaning the toddler 
sleeping with many family members are at risk 1.556 
(rounded to 2) times greater to be affected by pneumonia.

DISCUSSION

Spacious living room ventilation has a significant 
relationship with the incidence of pneumonia in infants. 
The result of the study is in line  (5)  which shows that 
large family room ventilation associated with acute 
respiratory infection in infants. 

Spacious house ventilation function for setting the 
air, because the condition of the walls of the house can 
contribute to the creation of humidity and temperature 
that allows germs will die or multiply. Spacious house 
ventilation air circulation is beneficial for the entry of 
ultraviolet light to reduce evaporation in the room. High 
humidity can be caused by moisture from human sweat 
and breathing which is dangerous to health if there is a 
cause of pneumonia  (6).

Size of living room window has a significant 
relationship with the incidence of pneumonia in infants. 
The results are consistent (7) that the window size has an 
association with the occurrence of pneumonia in infants.  
Lack / insufficient ventilation (<10% of the floor area 
of the room) would make the pollutants in the room are 
longer and will add to the risk of exposure to contaminants 
in the place (8). The window would not function properly 
if kept closed or are permanently made of glass that can 
not be opened. The window that cannot be opened would 
make the bedroom becomes stuffy and humid enabling 
the development of pathogenic microorganisms, one 
of the organisms that cause pneumonia. Therefore, the 
windows should also be impermanent to be open every 
day so that air can flow out smoothly (9). 

Wall function is a supporting the roof to protect the 
house against rain, heat, and wind from outside. Type 
of  wall has a  significant association with the incidence 
of pneumonia in infants. The magnitude of the risk of 
suffering from pneumonia could be seen from OR = 
2.9 means children under five living in the house with 
the condition of the wall, did not qualify with a risk of 
pneumonia was three times greater than toddlers who 
stay at home with the state of the house walls meet 
requirements. The results of this study differ (10)  which 

showed that no significant relationship between the type 
of wall with acute respiratory infection in infants.

The house with an earthen floor will cause home 
space hot, dusty, and more humid. Warm temperatures 
can increase evaporation in the room, so it’s not just the 
humidity increased, but also the content of pollutants 
coming from home building materials. High humidity (> 
80%) is a good condition for the growth and survival of 
bacteria cells (pneumococcus) so that the bacteria can 
multiply. State of the floor  has a significant relationship 
with the occurrence of pneumonia. The magnitude of the 
risk of suffering from pneumonia could be seen from 
OR = 3.9, which means children under five living in the 
house with this type of flooring is not eligible with a risk 
of pneumonia was four times greater than toddlers who 
stay at home with this type of flooring qualifies. The risk 
of pneumonia would be higher if the toddlers often play 
on the floor that is not eligible (6).

House floor construction must be watertight and 
always dry so it can be easily cleaned of dirt and dust, 
but it can avoid the rising groundwater that can increase 
the humidity in the room. To prevent the ingress of water 
into the house, the floor should be raised approximately 
20 cm from the ground. The floor made of the soil 
should not be used anymore because during the rainy 
season, this floor will be moist and can cause diseases 
to occupants. Therefore it is necessary to install tiles or 
waterproof coating (11). 

There is a significant correlation between the 
density of occupant with the incidence of pneumonia 
in infants. More and more residents are gathered in one 
room is a potential risk for the transmission of a disease, 
especially for children who are relatively vulnerable to 
disease transmission (12). The solution that can be given 
if the family really can not afford the room economically 
is to arrange the items in the room and not too much 
stuff in the places. Crowded house occupants allow 
transmission of bacteria, viruses that cause respiratory 
illnesses from pneumonia through which the occupants 
of the house to the other occupants of the house easily 
and quickly.

CONCLUSION

The results of house physical  condition   relationship 
with the incidence of hepatitis A in children under five in  
Community Health Center  or  Puskesmas I Baturraden  
in Central Java, Indonesia   are summed up as follows:
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There is a connection between family room 
ventilation with the incidence of pneumonia in young 
children.  The odd ratios indicate that toddlers in the 
family room ventilation conditions that do not meet 
the requirement will have eight times greater risk for 
pneumonia than the family room ventilation conditions 
complying with the health requirement.

There is a significant relationship between the 
window size with the pneumonia in young children. 
The odds ratio indicate that toddlers with an odd size of 
windows are risky six times greater to be infected with 
pneumonia.

Type of wall has a  significant association with 
the incidence of pneumonia in infants. The odds ratio 
indicate children under five living in the house with the 
condition of the wall did not meet the health requirement 
will have a risk of pneumonia three times greater.

There is a  significant relationship between the type 
of living room floor with the incidence of pneumonia 
in young children. The odds ratios indicate that toddlers 
with the non-waterproof floor will be at risk two times 
greater to be affected by pneumonia.

There is the significant relationship between the 
density of occupancy with the incidence of pneumonia 
in young children. The   odds ratios indicate that   the 
toddler sleeping with many family members  are at 
risk two times greater to be affected by pneumonia 
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ABSTRACT

Overactive bladder (OAB) is a condition characterized by urinary urgency, usually accompanied by 
frequency and nocturia, with or without urge urinary incontinence. this prospective study aimed to discuss the 
pharmacotheraputic aspects of mirabegrone in treatment of overactive bladder. Hence a total of 71 patients 
with diagnosis of overactive bladder were enrolled and randomly assigned into two groups; mirabegron 50 
and B who  received 50  and 100 mg mirabegrone , respectively  and patients were followed for 8 weeks. 

Only 66 patients completed the study . Mirabegron at doses of 50 and 100 mg once daily demonstrated 
improvement from baseline to final visit  in reducing the mean number of micturitions per 24 hours  which 
increased with mirabegron dose but no significant  improvement between mirabegron groups. There’s 
significant improvement between mirabegron groups in mean baseline to end-of-treatment for urgency 
episodes (p<0.001) and level of urgency incontinence (p<0.01) . In conclusion, Mirabegron at doses of 50 
and 100 mg once-daily over 8 weeks demonstrated satisfactory balance between efficacy and tolerability in 
Overactive Bladder patients. 
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INTRODUCTION

Overactive bladder (OAB) is a condition 
characterized by urinary urgency, usually accompanied 
by frequency and nocturia , with or without urgency 
urinary incontinence 1. Urgency with at least one other 
symptom is essential to diagnose OAB. Thus urgency 
is the pivotal symptom. In many OAB patients, urge 
incontinence occurs, defined as involuntary leakage 
of urine, accompanied or immediately preceded by 
urgency2.  Overactive bladder affects 10-16% of the 
population in the world 3. Rates were similar in men 
&women, increasing with age in both sexes, but , OAB 
wet‖ is more prevalent in women and OAB dry‖ is more 
prevalent in men4. Chronic, bothersome OAB-associated 

symptoms significantly impact quality of life (QOL) an 
increase the likelihood of sleep deprivation, depression, 
falls, and fractures 5–8.  There are three main hypotheses 
proposed for etiological pathogenesis of OAB, the first is 
the Neurogenic, myogenic and integrative hypotheses 2,9. 
Unfortunately, many OAB patients remain undiagnosed 
and untreated. Successful treatment of OAB depends on 
a detailed evaluation and treatment in a timely fashion 
with vigilant follow up. There are many facets of 
management of the OAB, including pharmocotherapy2,10.

Pharmacotherapy

The Currently available oral agents for therapy of 
the OAB  are summarized in table 1 
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Table 1. Currently available oral agents for therapy of the OAB 11–13

Drug Special  consideration

Antimuscarinics 
Oxybutynin 
Tolterodine 
Solifenacin 
Darifenacin 

Increased CNS effects and dry  mouth/constipation 
Renally cleared 

Beta -3 AR Agonist Mirabegron May elevate Blood pressure 

Antidepressants 
Imipramine 
Duloxetine 

Elderly patients are susceptible to many side-effects ,should be used, with close 
monitoring,  particularly for psychiatric and cardiac side-effects. 
Tricyclic antidepressant drugs have antimuscarinic activity  

Mirabegron

Mirabegron is an oral medication that 
actively selects beta3 adrenoreceptors. It is a 
lipophilic compound .it is metabolized in the 
liver by cytochrome P450 3A4 (CYP3A4)and 
2D6 (CYP2D6) to form its active compound 14. 
Stimulation of b3-adrenoceptors elicits direct relaxation 
of detrusor smooth muscle15;  Mirabegron is rapidly 
absorbed after oral administration and circulates in plasma 
in its unchanged form, its glucuronic acid conjugates, 
and other metabolites, which are pharmacologically 
inactive. Mirabegron is metabolized in the liver via 
multiple pathways14,16. Mirabegron indicated in  Urinary 
frequency, urgency, and urge incontinence. Cautions  
when history of QT-interval prolongation and use with 
drugs that prolong the QT interval its contraindication is 
severe hypertension17  . It is administered in 25,50,100mg 
once daily in adults 18 .   

MATERIAL AND METHOD

This was a prospective comparative study  including  
71 patients diagnosed with overactive bladder ,on 
follow-up in urology consultation unit and department in 
Ghazi AL Hariri surgical specialty hospital in Baghdad 
medical city complex, during the period from  October 
2013 to  October 2015 , only 66 patients completed the 
study 34 in mirabegron 50 (received 50 mg) Mirabegron  
and 32 patients in mirabegron 100 (received 100 mg ) 
Mirabegron . Patients with Clinically significant bladder 
outflow obstruction, significant postvoid residual 
(PVR) volume (>200 ml).  Stress urinary incontinence , 
Indwelling catheters or intermittent self-catheterization, 
diabetic neuropathy, symptomatic urinary tract infection, 
interstitial cystitis, bladder stones, malignancy, previous 
pelvic radiation , Known or suspected hypersensitivity to 

mirabegron, or any ingredient and clinically significant 
cardiovascular or cerebrovascular disease, were excluded. 
Patients in both groups followed for 10 weeks.  Patients 
asked to  rate the degree of associated urgency on the 
five-point of Patient Perception of Intensity of Urgency 
Scale (PPIUS ) at each micturition or incontinence 
episode.  Then the scale evaluated according to the 
scores where zero indicated no urgency, one for mild, 
two for moderate and 3 for severe urgency score 
of 4 indicated urge incontinence. At each visit 
the PPIUS score was assessed and Blood and urine 
samples tested to monitor the  safety. Statistical analysis: 
with the statistical package for social sciences version 
20 and appropriate statistical tests and procedures were 
applied, level of significance set at 0.05. 

FINDINGS

Only 66 out of 71 patients (93%) completed the 
follow up period and they were 34 in mirabegron 50 
and 32 in mirabegron 100 .  The baseline demographic 
characteristics are summarized in (Table 2). Mirabegron 
50 and100 mg resulted in a mean baseline to end-of 
treatment reduction of 2.3 and 2.25 micturitions per 24 
h, respectively. Responders at the endpoint were 26.4 
% for mirabegron 50 and  31.2 % for the mirabegron 
100. There’s no significant difference in  improvement 
between both groups but a significant difference in 
urgency episodes and level of urgency incontinence 
(p<0.05). Responders for urgency incontinence episodes 
(patients who became dry) were 41.1% for mirabegron 
50 mg; and 46.8% for mirabegron 100 mg. Responders 
for urgency episodes (grade ≥3)  were 14.7% for 
mirabegron 50 mg; and 21.8% for mirabegron 100 mg 
and for nocturia episodes was 20.5 % for mirabegron 
50 mg;  and 18.7% for mirabegron 100 mg. (Table 3 
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and 4).The overall incidence of Treatment-emergent adverse events  (TEAEs) was almost similar across treatment 
groups and there was no evidence of a dose–response relationship. The overall incidence of TEAEs in Mirabegron 
50 mg was (47%), and in mirabegron 100 mg group it was (43.7%), (Table 5). In terms of vital signs seemed to 
increase in a dose-related manner. No differences between treatment groups were observed with respect to ECG 
parameters. (Table 4) There was no significant change in mean PVR volume at 4 , 8 ml for mirabegron 50, and100 
mg, respectively. There were no clinically significant changes in laboratory parameters. 

Table 2: Demographic and baseline characteristics.

Characteristic
Mirabegron 50 mg
(n=34)

Mirabegron 100 mg
(n=32)

Age (years)  mean ± SD 52.24 ± 7.78 50.63 ± 8.62

Sex,  n (%) Male  12 (35.3) 14 (43.8)

Female 22 (64.7) 18 (56.3)

Type of OAB, n (%) Urge incontinence only  16 (47.1) 12 (37.5)

Mixed incontinence 8 (23.5) 10 (31.3)

Without incontinence 10 (29.4) 10 (31.3)

Duration of OAB symptom(months) mean ± SD 41.24 ± 26.12 45.38±25.35

SD: standard deviation

Table 3.  Adjusted changes from baseline to endpoint and estimated differences for efficacy variables by 
treatment group (full analysis set).

Characteristic
Mirabegron 
50 mg 
(n = 34)

Mirabegron 
100mg
 (n = 32)

P value

Micturitions/24hr after treatment 2.3 2.25 0.374

Mean volume voided/micturition(ml) 26.7 25.9 0.348

Urge Incontinence episodes/24hr after treatment 1.055 1.034 0.795

Urgencyepisodesper24hr after treatment -1.57 -2.23 <0.001

Nocturia episodes/24hr after treatment 0.551 0.582 0.418

Level of urgency / 24 hrs -0.17 -0.28 < 0.001

Table 4. Proportions of responders for selected efficacy variables at the study endpoint.  

 Variable
Mirabegron 50 mg
(n=34)

Mirabegron100 mg
(n=32)

P. value

Micturitions / 24 h 26.4% 31.2% NS

Incontinence episodes/24 41.1% 46.8% NS

Urgency episodes (grade ≥3)/24 h 14.7% 21.8% Sig

Nocturia episodes/24 h 20.5% 18.7% NS

*Responder definitions: micturitions, <8 
micturitions/24 h; no incontinence episodes, no 
episodes of either urgency and nocturia. 
NS: not significant (P.value > 0.05), sig: significant 
(P.value < 0.05)
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Table 5. Treatment-emergent adverse events (TEAEs ) 

 TEAEs 
Mirabegron 50 mg
(n=34)

Mirabegron100 mg
(n=32)

Overall 47% 43.7%
Dry mouth 5.8% 5.9%
Constipation 5.8% 3.1%
Headache 5.8% 5.9%
Eye disorder (blurred vision) 2.9% 3.1%
HT 8.8% 6.2%
Tachycardia 2.9% 5.9%
Urinary retention 0% 0%
Liver function (GGT) 0% 3.1%
Others* 29.4% 28.1%

* Others TEAEs: nausea ,dyspepsia ,dizziness, fatigue, pruritus  and  skin rash. 

 DISCUSSION 

Mirabegron at different doses demonstrated 
improvement from baseline to final visit in reducing the 
mean number of micturition per 24 h which increased 
with mirabegron dose but no significant improvement 
between mirabegron groups, which disagreed findings 
of Scorpio and Aries 12,19 

In the dose-ranging Dragon  study, the primary 
efficacy results showed dose dependent decreases in 
mean number of micturition in 24 hours, which were 
statistically significant improvement compared with 
placebo 20. In TAURUS study, the 50- and 100-mg 
mirabegron groups showed numerical improvements in 
mean number of micturition in 24 hours 21. 

The responders for micturition frequency were 26.4 
% for mirabegron 50 mg, and 31.2 % for the mirabegron 
100-mg group.  In Dragon study, it was  27.5% for 
mirabegron 50 mg, and 32.7% for the mirabegron 
100-mg group 20.  For Secondary efficacy outcomes 
,there’s significant  improvement between mirabegron 
groups in urgency episodes (p<0.001) and level of 
urgency incontinence (p<0.01), but there’s no significant  
improvement in volume voided per micturition, urgency 
incontinence episodes and nocturia episodes .  For 
Scorpio and Aries studies 12,19, a significant improvements 
were found for both doses of mirabegron compared 
with placebo in all secondary efficacy outcomes. In the 
Dragon  study, there’s a dose-dependent increase in the 
mean volume voided/micturition, and a decrease in the 
number of incontinence episodes, number of UUI and 

urgency episodes 20. The TAURUS study was demonstrate 
a numerical improvements from Month 1 to Month 12 in 
incontinence episodes in 24 hours, and MVV/micturition 
in the 50- and 100-mg mirabegron groups21 . For urgency 
incontinence episodes , the responders were 41.1 % 
for mirabegron 50 mg; and 46.8% for mirabegron 100 
mg ,for urgency episodes (grade ≥3)  were 14.7% for 
mirabegron 50 mg; and 21.8% for mirabegron 100 mg 
and for nocturia episodes were 20.5 % for mirabegron 
50 mg;  and 18.7% for mirabegron 100 mg.  At the final 
visit, the percentage of responders for zero incontinence 
episodes was 43.4% and 45.8% in the 50- and100-mg 
mirabegron groups, respectively in The TAURUS study 
21, responder analyses showed a significant improvement 
with mirabegron 50 and 100 mg in terms of dry rates, 
> 50% reduction in mean number of incontinence 
episodes/24 h at final visit In Nitti V W study 22. Dragon 
study, showed 41.7 % for mirabegron 50 mg; and 55.9% 
for mirabegron 100 mg ,for urgency episodes (grade 
≥3)  was 14.5% for mirabegron 50 mg; and 19.6% for 
mirabegron 100 mg and for nocturia episodes was 23.9 
% for mirabegron 50 mg;   and 14.2% for mirabegron 
100 mg 20.  The TEAEs with an incidence of (47%), 
and (43.7%) in the 50- and 100-mg mirabegron groups, 
respectively. There was no evidence of a dose–response 
relationship .  Safety data from Scorpio and Aries studies 
showed that the overall incidence of TEAEs was similar 
across treatment groups 12,19 . In the 12-month TAURUS 
study, the incidence of TEAEs was similar across the 50-
mg mirabegron (59.7%), 100-mg mirabegron 

(61.3%).The most frequent TEAEs included 
hypertension, dry mouth, constipation, and headache, 
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occurring at similar incidence rates across the treatment 
groups 21. In Dragon  , the incidence of TEAEs was(43.8– 
47.9%) across the mirabegron treatment groups. The 
most common drugrelated TEAEs were gastrointestinal 
disorders, occurring at (8.3%)and (9.5%) across the 
50-mg mirabegron and 100-mg mirabegron treatment 
groups, respectively. While dry mouth about (1.8%) 
and (3%) across the 50-mg mirabegron and 100-mg 
mirabegron treatment groups, respectively 20.  No 
significant drug effect on systolic or diastolic blood 
pressure was observed; the net changes blood pressure 
from baseline in both mirabegron groups ,were <2 
mm Hg. The adjusted mean change in morning pulse 
rate from baseline was 2.6 bpm for mirabegron 50 mg 
and4.9 bpm for mirabegron 100 mg, pulse rate was seen 
to increase in a dose-related manner.  In Nitti VW, study, 
mirabegron was associated with approximate increases 
of < 1 mmHg in blood pressure and>1 bpm in pulse rate. 
The incidence of hypertension was similar among the 
total mirabegron group 22. In Novara G, et al study, data 
show a mirabegron-related dose response elevation in 
heart rates of 6.7 bpm and 11 bpm for the 50- and 100-mg 
dose groups, respectively, and 24-hour mean increases 
in systolic blood pressure of 3.0 mmHg and 5.5 mmHg, 
respectively 23. In the SCORPIO, ARIES and 12-month 
TAURUS studies, mirabegron was associated with an 
increase of <1 mmHg in blood pressure compared with 
placebo 12,19,21.  There was no significant change in mean 
PVR volume , at 4 , 8 ml for mirabegron 50, and100 mg, 
respectively with no episodes of acute urinary retention .  
Safety data from SCORPIO and ARIES studies showed 
that the mean change from baseline to final visit in PVR 
volume was unremarkable across treatment groups 
12,19. In the Dragon  study, no episodes of acute urinary 
retention were reported 20 .In the BLOSSOM study, no 
clinically relevant effects on post void residual (PVR) 
volume were reported 24.

CONCLUSIONS

Mirabegron at doses of 50 and 100 mg once-daily 
over 8 weeks demonstrated satisfactory balance between 
efficacy and tolerability in OAB patients, there’s 
symptomatic improvement in the micturition frequency 
, urgency and urge incontinence in adult patients with 
OAB .However, There is the potential for interactions 
with other (CYP3A4) and (CYP2D6) substrates as well 
as a potential effect on the cardiovascular system. 
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ABSTRACT

Background:  The prevalence of diabetes mellitus in Indonesia ranks 7 under Russia and Mexico with 
diabetes rates as much as 10.0 million (8.7% -10.9%), Lampung Province ranks 8th.The purpose of this 
study was to determine the risk factors for blood sugar levels in type II diabetes mellitus patients.

Methods: This type of research was analytic with cross-sectional design in Persadia Bandar Lampung 
Hospital patients using a sample of 30 people. The research variables were blood glucose levels, knowledge, 
nutritional intake (carbohydrates, fiber, and vitamin C), physical activity, and dietary compliance. Chi-
Square test was employed to examine the relationship.

Results: The results showed there was a relationship between simple carbohydrate intake (p = 0.002), fiber 
(p = 0. 000) and vitamin C (p = 0.002), physical activity (p = 0.000), compliance between types of food 
consumed with blood sugar level (p = 0.026). There was no correlation between total adherence (p = 4.48), 
schedule compliance (p = 1,000), diet compliance with blood sugar levels. .

Conclusion: Hospital should be able to increase education about nutrition as well as encourage eating fiber 
and vitamin C food as recommended and motivate patients to be more adherent to the diet. Further research 
with different methods is necessary to explore what factors cause low levels of compliance.

 Keywords-: Diabetes Mellitus, Nutritional Intake, Physical Activity, Diet Compliance, Blood Sugar Levels.

INTRODUCTION

Diabetes erupts (DM)  is a metabolic disease which 
is a collection of symptoms that arise in a person due to 
an increase in blood glucose levels above average values. 
The prevalence of DM in Indonesia is based on the 
answer that the doctor had diagnosed at 1.5%, whereas 
DM based on symptoms was 2.1%. The prevalence of 
DM in women is based on a doctor’s diagnosis of 1.7% 
while signs based on DM are 2.3%. Meanwhile, the 
determination of DM based on a doctor’s diagnosis was 
1.4% while DM based on symptoms was 2.0%, so based 
on this it is concluded that female sufferers of DM  were 

higher than men  (1). 

 Fiber can improve the response of blood glucose 
and insulin indices. The fiber can inhibit the passage of 
glucose through the walls of the digestive tract to the 
blood vessels so that levels in the blood are not excessive.  
The previous study showed a significant relationship 
between fiber intake and blood sugar levels in diabetic 
patients  (2).  Other studies have also demonstrated a 
link between fiber intake and blood sugar levels that the 
lower the fiber intake, the higher blood sugar levels  (3).  

In people with diabetes, it is essential to emphasize 
the importance of regularity of eating regarding meal 
schedule, type and amount of food, especially for those 
who use blood glucose-lowering drugs or insulin (4).   
Physical exercise in people with diabetes mellitus has a 
critical role in controlling blood sugar levels. Increased 
physical activity such as physical exercise (aerobics, 
casual cycling, jogging, swimming, and diabetes 
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exercise) regularly results in increased use of glucose by 
active muscles (5). 

In Pesadia Hospital Lampung Province, out of 
100 patients,   30 people were suffering from diabetes 
mellitus. Based on the description of data above, the 
authors wish to examine the analysis of risk factors for 
blood sugar levels in type II diabetes mellitus patients in 
the respective hospital. 

METHODOLOGY

This study is an analytical study using a cross-
sectional examines the risk factors for blood sugar levels 
in type II diabetes mellitus patients in Persadia Adventist 
Hospital Bandar Lampung Unit. The population in this 
study were all patients with type II diabetes mellitus 
who were members of PERSADIA Bandar Lampung 
Adventist Hospital Unit in 2017 obtained as many as 30 
people. The sample of this study is the total population. 
Data analysis was carried out with univariate analysis 
carried out descriptively with a frequency distribution. 
Bivariate analysis was performed by Chi-square test 
using computerization.

RESULTS  

Respondents mostly were aged> 60 years of the 
22 respondents (73.3%), and respondents whose aged 
between 41-60 years were eight respondents (26.7%). 
The sex of the respondents was 7 male respondents 
(23.3%), and as many as 23 respondents were female 
(76.7%).  The education level of the most respondents 
was tertiary institutions with a total of 11 respondents 
(36.7%).

Most respondents work as housewives or do not 
work as many as 13 respondents (43.3%), while the least 
jobs are other jobs as many as 4 respondents (13.3%), 
which are included in different positions of the cook, 
housemaid, and foreman.

 As many as 14 respondents (46.7%) had bad 
blood sugar, and as many as 16 respondents had good 
blood sugar with a percentage of 53.3%. Distribution 
of respondents based on knowledge showed that those 
with fewer categories were 12 people (40.0%) and good 
as many as 18 people (60%). The simple carbohydrate 
intake of respondents was obtained which was not 
good (high) which was 15 people (50.0%), while the 
simple carbohydrate intake of respondents was good 
was found in 15 people (50.0%). Besides, most of the 
respondents’ fiber intake is in quite a category was as 
many as 17 respondents (56.7%), while respondents 
who have less fiber intake are 13 respondents (43.3%). 
For consumption of vitamin C intake with less intake, 
there were 14 respondents (46.7%), while respondents 
who had good vitamin C intake were 16 respondents 
(53.3%). Physical activity of respondent inactive was 
found in 12 people (40.0%), whereas the physical 
movement of the respondent in the good category was 
in 18  people (60.0%). Distribution of respondents based 
on the type of food obtained results from 30 respondents 
whose intake of non-compliant foods was 16 people 
(53.3%), and respondents who obeyed 14 people 
(46.7%). Distribution of respondents based on the meal 
schedule obtained the results that the respondents whose 
eating schedule was not obedient as many as 16 people 
(53.3%), while respondents who obeyed 14 people 
(46.7%). 

Table 1.Relationship of Knowledge with Blood Sugar Levels 

Variables
 Blood Sugar Levels

Total P value
Poor Good
N % N % N %

1.  Knowledge
Less 9 75 3 25 12 100

0.030
Good 5 27.8 13 72.2 18 100
Total 14 46.7 16 53.3 30 100

2. Fibers
Less 11 84.6 2 15.4 13 100

0.001
Adequate 3 17.6 14 82.4 17 100
Total 14 46.7 16 53.3 30 100
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3. Vitamin C

Less 12 85.7 2 14.3 14 100 0.000

Good 2 12.5 14 87.5 16 100

Total 14 46.7 16 53.3 30 100

4.Carbohydrate  Intake
Poor 13 86.7 2 13.3 15 100 0.000
Good 1   6.7 14 93.3 15 100

Total 14 46.7 16 53.3 30 100

5. Physical Activity
Active 10   83.3 2  16.7 12 100 0.004
Inactive 4   22.2 14 77.8 18 100

Total 14 43.3 16 56.7 30 100

6. Compliance to portion
Compliance 12 46.2 14 53.8 26 100 1.000
Non-compliance 2 50.0 2 50.0 4 100

Total 14 46.7 16 53.3 30 100

7. Compliance to types
Compliance 11 68.8 5 31.2 16 100 0.026
Non-compliance 3 21.4 11 78.6 14 100

Total 14 46.7 16 53.3 30 100

8. Compliance to Schedule
Compliance 9 56.2 7 43.8 16 100 4.48
Non-compliance 5 35.7 9 64.3 14 100

Total 14 46.7 16 53.3 30 100

9. Compliance to Diet
Compliance 13 48.1 14 51.9 27 100 1.00
Non-compliance 1 33.3 2 66.7 3 100

Total 14 46.7 16 53.3 30 100

Respondents with insufficient knowledge revealed 
75% had poor blood sugar levels and those with good 
knowledge indicated   27.8% with poor blood sugar 
levels. Based on the results of statistical tests, it is 
obtained a p-value of 0.030 (p <0.05) indicating that Ho is 
rejected. Thus, it is concluded that there is a meaningful 
relationship between knowledge and blood sugar levels.

Respondents with less fiber intake displayed 84.6% 
had poor blood sugar levels and respondents with 
adequate fiber intake indicated 17.6% had poor blood 
sugar levels. Based on the results of statistical tests, it is 
obtained a p-value of 0.001 (p <0.05). This means that 
Ho is rejected, so it is concluded that there is a significant 
relationship between fiber intake and blood sugar levels.  

Cont... Table 1. Relationship of Knowledge with Blood Sugar Levels 

Respondents with less vitamin C intake were 12 
(85.7%) with poor blood sugar levels, and respondents 
with good vitamin C intake were 2 (12.5%) whose poor 
blood sugar levels. The statistical test results displayed 
the p-value of 0.000 (p <0.05). This confirms that Ho 
is rejected showing the relationship between vitamin C 
intake and blood sugar levels.  

There was 10 (83.3%) respondents who had activity 
inactive physical, not good (high) blood sugar while 
those who had operation 4 people active physical(22.2%) 
had bad blood sugar. Statistical test results obtained 
p-value 0.004 (p <0.05) shows that there is a significant 
relationship between physical activity with blood sugar 
levels at the time.
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 12 (46.2%) respondents who did not adhere to 
the amount of food consumed had high blood sugar. 
Statistical test results obtained p-value 1.000 (p> 
0,05) indicating that there is no significant relationship 
between compliance with the amount of food consumed 
with blood sugar levels.

11 (68.8%) respondents who did not comply with the 
type of food consumed had high blood sugar. Statistical 
test results obtained p-value 0.026 (p <0.05) indicating 
that there is a significant relationship between adherence 
to the type of food with blood sugar levels.

 9 (56.2%) respondents who did not adhere to the 
meal schedule,  have poor blood sugar, while those who 
were obedient 4 (35.7%) had bad blood sugar. Statistical 
test results obtained p-value 4.48 (p > 0.05) showed that 
there was no significant relationship between adherence 
to the meal schedule and blood sugar levels.

 13 (48.1%) respondents who did not comply 
with their diets, did not have good (high) blood sugar. 
Statistical test results obtained p-value 1.00 (p > 0.05) 
showed that there was no significant relationship 
between dietary compliance with blood sugar levels.

DISCUSSIONS

Based on the results of the study, there was a 
significant relationship between knowledge and blood 
sugar levels. This research is also not much different 
from the results that patients with a good level of 
knowledge are fully compliant with the DM diet (6).  The 
results showed that there was a significant relationship 
between simple carbohydrate intake (sucrose) and 
blood sugar levels (7). The consumption of sugar (simple 
carbohydrates) in excessive amounts encourages 
the neurotransmitter system to try to find sugar as 
continuous dopamine (sugar opium) satisfaction (8). 
Therefore should the respondents with diabetes mellitus 
need to control the intake of sugar (sucrose), and use the 
alternative sugar or sweetening drinks or foods such as 
sugar diabetes, diabetes honey.

Based on the results of the study, it was found that 
there was a significant relationship between fiber intake 
and blood sugar levels confirming the previous research 
that there is a substantial relationship between fiber 
intake and blood sugar in patients with type 2 diabetes 
mellitus (2). Fiber can improve the response of blood 
glucose and insulin index. These fibers can inhibit the 

passage of glucose through the walls of the digestive 
tract to the blood vessels so that levels in the blood are 
not excessive. Patients with type 2 diabetes must eat 
food following the conditions set in their diet therapy so 
that patients can remain productive because their sugar 
levels are always controlled within reasonable limits.

The study found that there was a significant 
relationship between intake of vitamin C and blood 
sugar levels. For diabetic patients, vitamin C is 
useful as an antioxidant. Antioxidants are helpful in 
reducing oxidative damage to prevent complications in 
patients with type 2 diabetes. Vitamin C helps prevent 
complications of type 2 DM by inhibiting sorbitol 
production. Sorbitol is a by-product of sugar metabolism 
that will be accumulated in cells. It is recommended 
for people with diabetes to consume a lot of foods 
containing high levels of vitamin C, including oranges, 
guava, green peppers, sprouts, and broccoli because high 
doses of vitamin C can prevent various complications of 
diabetes (9). 

The significant relationship between physical 
activity with blood sugar levels supports the previous 
research (10) where the researchers explained if someone 
with a pattern of mild physical activity can lead to an 
increase in blood sugar levels in the body.  

In contrary, the results showed no significant 
relationship between adherence to the amount of food 
consumed with blood sugar levels. Diet management 
in DM patients is to maintain blood glucose levels so 
that they are close to normal by balancing food intake 
with insulin with oral glucose medication and physical 
activity, achieving and maintaining serum lipid levels, 
preventing complications, and providing enough energy 
to keep or produce normal body weight (11). Under 
this notion, it is sensible that the patients do not really 
with the amount of food consumed as long as they can 
maintain the close to average blood sugar level. 

The results further showed that there was a 
relationship between patient adherence to the type of 
food consumed with blood sugar levels. Here the role of 
family is essential to becoming the supervisor to ensure 
the family members suffering from diabetes adhering to 
food consumed (11). The family plays a role in reducing 
patient ignorance in the face of illness and disobedience 
caused by temptations from outside (12).
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CONCLUSION

The hospital should be able to improve the education 
program through counseling and nutritional counseling 
and encourage eating fiber and vitamin C foods as 
recommended, and motivate patients to be in compliant 
with the amount and type food consumed as well as the 
schedule to consume the food. Also, the family members 
must be motivated to be more active in participating in 
monitoring food consumed by family members suffering 
from Diabetes Mellitus. Since the level of compliance 
is low, it is necessary to conduct further research with 
different methods to explore what factors cause low 
levels of compliance.
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ABSTRACT

Background:  Helminthiasis in Indonesia are still public health problems because the prevalence is still 
very high between 45% -65%. Even in certain areas with poor sanitation, the prevalence can reach 80%. This 
study aims to determine the relationship between the variables of the physical environment of the house with 
the incidence of infection of worm eggs in toddlers.

Method: This type of research uses a cross-sectional design. The location of this study was in Sumbang 
District, Banyumas Regency, Central Java, Indonesia. The size of the research sample was 237 toddlers (age 
12 months to <60 months). The process of data analysis uses univariate and bivariate analysis. Chi-Square 
test was employed to examine the relationship.

Results: The results of this study indicate that there is a correlation between several variables of the physical 
environment of the house with the incidence of worm infections in the toddler including the home yard 
cleanliness (p = 0.003), house floor type (p = 0.017), wastewater disposal (p = 0.000) , ownership of healthy 
latrines (p = 0.042), and  house density (p = 0.000). 

Conclusion: People can experience improver environmental sanitation conditions where toddlers have daily 
activities including having healthy latrines and improving access to sanitary  restrooms for each family.

Keywords-: Home,  Physical environment, Helminthiasis, Infection, Toddler
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INTRODUCTION

In the village  of  Indonesia, worming attacks more 
children because their activities are more related to 
the soil where  there are a number of species that are 
transmitted through the soil including roundworms 
(Ascaris lumbricoides), whipworms (Trichuris trichiura) 
and hookworms (Necator americanus and Ancylostoma 
duodenale) that  infect humans the most (1).  Indonesia 
is one of the endemic countries of Soil-Transmitted 
Helminths (STH) with the third largest number of 
children aged 1-14 years in the world after India and 

Nigeria which is around 7% (2) as in certain areas with 
poor sanitation; worm prevalence can reach 80% (3,4). 
Given this, the approach to prevention of worm disease 
through the improvement of sound environmental quality 
and healthy behavior is needed, so that the health risks 
for humans to be infected with worms can be suppressed. 

Research on helminthiasis in rural areas of  Central 
Java Province showed high rates of morbidity due to 
worms intestine (5,6).

Though worm disease is widespread in all rural 
and urban areas with a high prevalence and has the 
impact mainly on the quality of human resources, this 
is still a small concern for the community. Thus,  this 
study aims to determine the relationship between the 
variables of the physical environment of the house with 
the incidence of infection with worm eggs in toddlers. 
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METHODOLOGY

This type of research was observational with a 
cross-sectional approach. The location of this study was 
carried out in Sumbang sub district randomly in one 
sub-district from five sub-districts under the coverage of 
Banyumas Regency, Central Java Province.

The population in this study were all to toddlers 
(aged 12 months to <60 months) in the Banyumas 
Regency with the number of   237 samples in Sumbang 
District.

The data collected was then tabulated and analyzed 
by univariate descriptively from each variable with a 
frequency distribution table, and bivariate analysis to see 
the relationship between variables with statistical tests 
of  Chi-square.

RESULTS  

The results of the univariate analysis of the house 
physical environment are summarized in the following 
table.

Table 1.  Frequency Distribution of the House  Physical Environment  

No Variables Category Total %

1 Yard 

Partially and wholly available 191 80.6

No yard 46 19.4

Total 237 100

2 Yard cleanliness

Dirty 125 52.7

Clean 112 47.3

Total 237 100

3 Floor type

Partially and wholly  covered 137 57.8

No floor 100 42.2

Total 237 100

4 Water sources

Vulnerable  145 61.2

Safe 92 38.8

Total 237 100

5 Water  disposal 

Yard/garden 88 37.1

River/pond 149 62.9

Total 237 100

6 Sanitary  toilet possession

No 203 85.7

Yes 34 14.3

Total 237 100

7 House density

< 10 m2 63 26.6

> 10 m2 174 73.4

Total 237 100

Most houses have yards in the form of soil, rocky 
and sandy (80.6%) and  the rest is yard made from 
cement as much as 19.4%. The cleanliness of the yard 
observed from the presence of puddles, garbage, and the 
absence of sunlight is as much as 52.7% indicating  the 
clean home yard is only  47.3%. The household floor 
in this study was found as much as 57.8% still made of 
soil and 42.2% of the floor of the house was made of 

water-resistant material. Clean water sources are used 
for everyday purposes in the category of risky as it is 
taken from river or pond  (61.2% ) while the one in the 
class of safe is the source of water taken from dug wells, 
hand-pumped wells, springs and running water company 
(38.8%). The study showed that 62.9% of waste water 
was discharged into rivers/ponds, and 37.1% discharged 
it in the yard/garden around the house. Ownership of 
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sanitary latrines is 14.3% while 85.7% do not have ones and to make it worse, still many families that do not have 
latrines.  Average house density is 14.82 m2  with the category of occupant density <10 m2 is 26.6%, and house 
density > 10 m2  is 73.4%.

Table 2. Cross Tabulation of Physical Environment of The House and Helminthiasis

No Variables Category

Helminthiasis in toddlers
Total

Positive Negative

Total % Total % Total %

1 Yard 

Partially and 
wholly 117 61.26 74 38.74 191 100

No yard 25 54.35 21 45.65 46 100

P = 0.391 OR = 1.33; CI (95%) = 0.79-2.54

2 Yard cleanliness

Dirty 86 68.8 39 31.2 125 100

Clean 56 50 56 50 100 100

P = 0.003 OR = 2.205 ; CI (95%) = 1.298-3.744

3 Floor type

Partially and 
wholly 91 66.42 46 33.58 137 100

No floor 51 51 49 49 100 100

P = 0.017 OR = 1.90 ; CI (95%) = 1.12-3.335

4 Water sources

Vulnerable  86 59.31 59 40.69 145 100

Safe 56 60.87 36 39.13 92 100

P = 0.811 OR = 0.940 ; CI (95%) = 0.55-1.60

5 Water  disposal 

Yard/ garden 78 88.64 10 11.36 88 100

River/ pond 64 42.95 85 57.05 149 100

P = 0.000 OR = 10.359 ; CI (95%) = 4.973-21.581

6 Sanitary  toilet possession

No 127 62.56 76 37.44 203 100

Yes 15 44.12 19 55.88 34 100

P = 0.042 OR = 2.117 ; CI (95%) = 1.016-4.411

7 House density

< 10 m2 48 76.19 15 23.81 63 100

> 10 m2 94 54.02 80 45.98 174 100

P = 0.002 OR = 2.723 ; CI (95%) = 1.419-5.227

The statistical test results for yard type obtained p = 
0.391 indicating there is no difference in the proportion 
of toddler positively infected by  worm eggs between 
houses that are partially or wholly having a yard or no 
yard.  The results of statistical tests for yard cleanliness 
obtained p = 0.003 denoting there is a difference in the 
proportion of incidence toddler positive of worm egg 
infection between homes that do not clean the yard and 
a house with a clean yard. Oddity Value Ratio (OR) 
= 2.205 means that the dirty house has  a chance of  
2.205 times for toddlers to be infected by worm’s eggs 

compared to the home with a clean yard. Similarly, a 
positive relationship is found between floor types of the 
house with the incidence of infection of worm's eggs 
in the toddler with the  OR = 1.90. The same trends 
also found in waste water disposal with OR =  10,359, 
sanitary latrine ownership with OR = 2.117, and house 
density with OR = 2.723. However, statistical test results 
for the water source obtained p = 0.811 meaning that 
there is no difference between the proportion of homes 
that have vulnerable water sources to the homes that 
have safe water sources.
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DISCUSSIONS

Based on statistical tests on the variables of the 
physical environment of the house,   seven variables  
allegedly related to the incidence of infection of the eggs 
flatulent there were five variables that were statistically 
significant, namely the cleanliness of the yard, type 
of floor of the house, ownership of sanitary latrines , 
disposal of liquid waste and density of homes. This is 
possible because the family's habit of defecating (toddler 
and family) is not in the toilet and has an impact on the 
presence of worm eggs on the ground, as a result of not 
having sanitary latrines as well as house density. 

In planning to make latrines, attention must be 
paid to efforts to prevent breeding. The nature of 
positive phototropic flies, which are attracted to light 
and avoid darkness and dark surfaces, can be used for 
prevention efforts. The best latrine is a toilet where the 
fist immediately flushes into a hole or underground tank. 
Besides, all parts that are open to feces, including seating 
or squatting, must be kept clean and closed if not used (7). 

The existence of worm eggs on the ground is more 
optimal if the atmosphere of the surrounding environment 
is conducive to support.  This happens as the yard is 
poorly maintained and the disposal of liquid waste is still 
to the yard/garden. Wastewater disposal facilities must 
meet the requirements of not contaminating drinking 
water sources, not contaminating surface water, not 
infecting disease-causing insects, closed, odorless and 
having disposal at the end of the channel (8). Water can 
be a significant factor in various diseases such as typhus, 
dysentery, diarrhea, cholera, and worms (9). 

While the type of floor houses are still made 
from the soil extending worm breeding ground, thus 
increasing the contact of toddlers with contaminated soil 
worm eggs. Floor requirements of a clean house have a 
type of floor that is not dusty in the dry season and not 
wet in the rainy season. The kind of floor of the house 
that meets the requirements, namely: (1) plastered, tile, 
ceramic, board, or stilt house, (2) not dusty, and (3) kept 
clean. The type of floor of the house from the soil can 
cause worm disease because the ground is a factor in the 
spread of the disease (10).

Several supporting studies (11, 12) show that the 
condition of home sanitation (water source, water 
quality, the place to wash hands and cutlery, bowel 
movements, house floor, and house density) are related 

to the incidence of helminthiasis. Also,  poor sanitation 
conditions can worsen the prevalence of worm egg 
infection. 

House density allows facilitating pollution and 
decreasing the ratio between the number of occupants 
and home sanitation facilities so that it supports the 
possibility of infection with worm eggs.  Further,  other 
environmental variables exacerbate soil pollution 
conditions making worm eggs will be more optimal in 
the soil which then provides an excellent opportunity for 
the infection of worm eggs in a toddler which is also 
supported by habits that are not good from the toddler 
and mother. Efforts need to be made to improve the 
physical environment of the house in general and to 
counsel on the prevention of worm disease.

CONCLUSION

For the community, it is expected to maintain the 
cleanliness of the surrounding house yard that is used 
to play toddlers and repair the floor of the house by 
using waterproof flooring material to reduce the risk 
of infection with worm eggs in a toddler in the home. 
Also, the community must make a means of storing 
wastewater that is closed and safe for the environment 
and does not pollute the environment. And the most 
important thing is for every family to have and be able 
to access a sanitary latrine to secure their dirt so as not 
to pollute the environment and not cause infection with 
worm eggs.
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ABSTRACT

Objective(s): To assess the level of knowledge and attitude of academic Instructor toward first aid and to 
identify the relationship between the level of knowledge and attitudes of academic Instructor toward first aid 
and their socio demographic characteristic.

Material and Method: A descriptive study design was carried out to assess the level of knowledge and 
attitude of academic Instructor toward first aid and to identify the association between the level of knowledge 
and attitudes of academic Instructor toward first aid and their socio demographic characteristic. The study was 
started from March  5th, 2018 to September 4th, 2018. The sample was Non - probability (purposive) sample 
of (50) academic Instructor are selected according to the criteria of the study and its purpose who working 
Technical Institute-Suwaira. The study was approved by the Center Ethical Committee. The data were 
collected by direct interview using specific questionnaire. Data was analyzed by (SPSS) package version 20.  
Descriptive data used to describe study variable: frequencies, percentages and mean of score. Inferential 
statistical data analysis approach: used by application of the Chi –square test used for determining the 
association between Socio-demographic characteristics and knowledge, attitude. Testing the significant of 
the contingency coefficient for this study the significant P-value ≤ 0.05.

Findings: (28%) from them were 40-49 years old, (78%) were male, (88%) were married, the overall level 
of knowledge was poor (66%), highly statistical significant association between items which is related to 
knowledge and academic Instructor’ educational level and highly statistical significant association between 
items which is related to attitudes and academic Instructor’ department.

Recommendations: The study recommends that Academic Instructor need regular training about first aid. 
Establish of mandatory courses for academic Instructor on first aid and attention for quality of this courses 
and provide first aid box at each department and classrooms.

Keywords:  Knowledge, Attitude, Academic Instructor, First aid, Technical Institute

INTRODUCTION 

Sudden illnesses and injuries are an essential issue 
in public health and usually occurring at any times of 
daily life (1).

Accidental injuries are usually categorized based 
on their happening, for example: poisoning, burns, 

drowning  and falls ,…etc (2).

First aid is an urgent attention delivered to victims 
of injury until medical helps arrive. Early procedures of 
such emergencies decreases morbidity and deaths (3).

Healthy environment is very vital to avoid these 
hazards besides competent teachers who can identify 
any health problem and able to provide first aid for 
commonly happening emergencies (4).

Primary purpose of first aid to reduce suffering, 
make healing process possible and decrease damage. 
First action taken to deal with injuries and sudden 

Corresponding author: 
Ammar A Okab 
MSc, Assistant lecturer, Technical Nursing Department, 
Technical Institute-Suwaira, Middle Technical 
University, Iraq , Email: amarabas4@gmail.com



 394        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

illnesses decide the upcoming sequences of illness and 
complication rates (5).

National First aid Science Advisory Board clarified, 
everybody can and must learn first aid, i.e. education 
and training in first aid should be worldwide. This is 
recognized by the fact that correctly directed first aid 
means the difference among life and death, early versus 
late rescue, and momentary versus long-lasting disability 
(6). 

Teachers must know the basic rules for first aid and 
the students must be instructed on first aid (7).

First aid is complex and specific situation, so that 
more informed and better trained, first aid are more 
eligible to deal with unexpected sudden injury (8). 

Identification of urgent situation and calling for 
help is an important issue in first aid, particularly in 
case of lack or insufficient basic knowledge about first 
aid measures for complex situations to be sure that the 
students will have a professional medical help (9).

Thus first aid must be medically sound and based 
on scientific knowledge, and when the knowledge is 
absence, consult the expert. First aid can be obtained 
by everyone and comprises self-care, first aider can be 
any person exist in the scene of emergency and provides 
such care like parents, teachers, policeman, fireman, first 
responder and professional medic, etc (10).

There are three main objectives for first aid, 
firstly: preserve life, not merely life of victims, but first 
aider’s life as well. Because if first aiders put their life 
in danger might ends up struggling for his own life 
instead of the victim. Secondly: avoid worsening of 
condition. Thirdly: encourage recovery, which means 
first aider actions should assist injured person toward 
improvement, certainly after preventing situation from 
getting worse(11).

 MATERIAL AND METHOD

A descriptive study design was carried out to 
assess the level of knowledge and attitude of academic 
Instructor toward first aid and to identify the association 
between the level of knowledge and attitudes of 
academic Instructor toward first aid and their socio 
demographic characteristic. The study was started from 
March  5th, 2018 to September 4th, 2018. The sample was 
Non - probability (purposive) sample of (50) academic 
Instructor are selected according to the criteria of the 
study and its purpose who working Technical Institute-
Suwaira. The study was approved by the Center Ethical 
Committee. Content validity for the early develops 
instrument is determine through a panel of (7) experts 
who have more than 5 years of experience in their 
specialties to review the questionnaire clarity, relevance, 
and adequacy. The determination of reliability of 
the questionnaire is base on Split-half reliability; the 
correlation coefficient is (0.817).The data were collected 
by direct interview using specific questionnaire that 
composed of three parts (28) items which: Part (1) 
Socio-demographic characteristics were included 
(8) items (age, gender, marital status, department, 
educational level, scientific title, get information about 
first aid, experience of teaching). Part (2) which dealing 
with knowledge about first aid including (10) items 
and Part (3) which dealing with attitude about first aid 
including (10) items. 

Data was analyzed by (SPSS) package version 
20.  Descriptive data used to describe study variable: 
frequencies, percentages and mean of score. Inferential 
statistical data analysis approach: used by application 
of the Chi –square test used for determining the 
association between Socio-demographic characteristics 
and knowledge, attitude. Testing the significant of the 
contingency coefficient for this study the significant 
P-value ≤ 0.05(12).

≤ = Equal or Less than
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FINDINGS

Table (1): Distribution of the study sample according to Socio-Demographic characteristics of academic 
Instructor

Age F. % Department F. %

20-29 7 14% Technical Nursing 9 18%

30-39 13 26% Technical Computer system  3 6%

40-49 14 28% Technical Machinery and equipment 8 16%

50-59 4 8% Technical Accounting 12 24%

60- and more 12 24% Technical Electrical 7 14%

Total 50 100% Technical Plant production 6 12%

Technical Mechanical Technology 5 10%

Total 50 100%

Gender F. % Marital status F. %

Male 39 78% Single 6 12%

Female 11 22% Married 44 88%

Total 50 100% Total 50 100%

Education level F. % Scientific title F. %

Bachelor 7 14% assistant lecturer 31 62%

Master 34 68% Lecturer 16 32%

Doctorate 9 18% assistant professor 3 6%

Total 50 100% Total 50 100%

Information about first aid F. % Experience F. %

Yes 28 56% 1-10 years 22 44%

No 22 44% 11-20 years 14 28%

Total 50 100% 21-30 years 8 16%

31 years -and more 6 12%

Total 50 100%

F = Frequency, % = Percentage.

Results out of this table reveal the socio-demographic characteristic of (50) academic Instructor(28%) from 
them were 40-49 years old, (78%) were male, (88%) were married, (24%) from technical accounting department , 
(68%) were master degree, (62%) scientific title of them were assistant lecturer , (44%) the experience of them were 
1-10 years, (56%) of them have information about first aid.
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Table (2): Assess the level of knowledge to academic Instructor about first aid

Knowledge

Level M.S F. %

Poor 1 -  1.66 33 66% 

Immediate 1.67 - 2.33 11 22%

Good 2.34 – 3 6 12%
Total 1 – 3 50 100%

F = Frequency, % = Percentage, M.S = mean of the score.

Results out of this table indicate that the overall level of knowledge was poor.

Table (3): Assess the level of attitudes to academic Instructor about first aid

Attitudes M.S F. %

Negative  1 - < 1.5 30 60%

Positive  ≥ 1.5 – 3 20 40% 

Total 1-3 50 100%
F = Frequency, % = Percentage, M.S = mean of the score.

Results out of this table indicate that the overall level of attitudes was negative.

Table (4): Association between the Knowledge, Attitudes and Socio- Demographic characteristics of 
Academic Instructor

Socio-Demographic characteristics Knowledge Attitudes

P-value C.S P-value C.S

Age 0.10 NS 0.08 NS

Gender 0.03 S 0.42 NS

Marital status 0.47 NS 0.78 NS

Department 0.50 NS 0.000 HS

Educational level 0.009 HS 0.33 NS

Scientific title 0.06 NS 0.01 HS

Get information about first aid 0.000 HS 0.26 NS

Experience of teaching 0.49 NS 0.35 NS

P: probability level, S: Significant at P< 0.05, HS: Highly Significant at P< 0.05, NS: Non-significant at P > 
0.05, C.S: Comparative Significant

Results out of this table reveal highly statistical 
significant association between items which is related to 
knowledge and academic Instructor’ educational level 
and get information about first aid, and highly statistical 
significant association between items which is related 
to attitudes and academic Instructor’ department and 
scientific title 

DISCUSSION

1: Socio-demographic characteristic of academic 
Instructor 

In regard to socio-demographic characteristic of (50) 
academic Instructor according to age, the most (28%) 
were 40-49 years old; this result is agreed in this study (13), 
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which reported that majority of participants were above 
40 years of age. (78%) male were the dominant gender. 
(88%) were married; this result is agreed in this study 

(14), that higher proportion of participants were married 
(more than four-fifth of participants) , in addition, 
about 79.8% of teachers had children which reflects 
the nature of Iraqi society and its traditions, especially 
as confirmed by statistics of the Central Organization 
for Statistics of the Ministry of Planning. (24%) from 
technical accounting department. Educational level 
(68%) were master degree, (62%) scientific title of them 
were assistant lecturer; because the most of participants 
were have master degree. (44%) the experience of them 
were 1-10 years. (56%) of them have information about 
first aid; this result is agreed in this study (14) [table 1].

2: Discussion of the knowledge of academic 
Instructor about first aid

The results of this table revealed that the overall 
level of knowledge was poor (66%), because the most 
of academic Instructor have information about first aid 
but this information is incorrect and not in standard 
level; this result is agreed in this study (15) , of the 100 
participants, 4% had good knowledge, 19% had fair 
knowledge and 77% had poor knowledge [table 2].

3: Discussion of the attitudes of academic 
Instructor about first aid

The results of this table revealed that the overall 
level of attitudes was negative(60%), because when the 
information about first aid is incorrect that lead to the 
attitudes toward negative and the academic Instructor 
don’t participate in first aid courses to learn practice at 
good way; this result is not agreed in this study (14) , the 
present study found that overall attitude of vast majority 
of teachers was positive  [table 3]. 

4: Discussion of the Association between socio-
demographic characteristic of academic Instructor 
and their knowledge and attitudes 

The results of the present study reveal that statistical 
significant association between the knowledge with 
gender; this result is agreed in this study (16), there is 
a  significant difference between male and female 
(p = .001). While shows highly statistical significant 
association between the knowledge with educational 
level and information about first aid; in front of 
researcher view this is because the educational level 

effect the knowledge and most of academic Instructor 
have high level education (master degree) and while 
shows highly statistical significant association between 
the knowledge with information about first aid; this result 
is agreed in this study (16), there is a significant difference 
in information about first aid (p = .014) [table 4].

The findings of the present study shows that highly 
statistical significant association between attitudes with 
department; in front of researcher view this is because 
the some department give information about first aid 
to lecturer to deal with accident happened in training 
procedure and while shows highly statistical significant 
association between the attitudes with scientific title; in 
front of researcher view this is because associate with 
educational level of participants.

CONCLUSION

The most age of academic Instructor 28% in 40-49 
, 68% from them level of education was master , (56%) 
of them have information about first aid, the academic 
Instructor with poor level of knowledge about first aid, 
there is significant association between training and 
knowledge and significant association between gender 
and knowledge of academic Instructor about first aid.

Recommendations:

The study recommends that:

1. Academic Instructor need regular training about 
first aid.

2. Add first aid training to the curriculum of the 
institute. 

3. Establish of mandatory courses for academic 
Instructor on first aid and attention for quality 
of this courses.

4. provide first aid box at each department and 
classrooms.
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ABSTRACT

Objective:  Probiotics has been tried as an adjuvant therapy for malignant tumors through their abilities to 
modulate intestinal microbiota, host immune response and gene expression. Further, there are emerging data 
supporting the role of probiotic lactic acid bacteria in prevention of early stages colon cancer development 
but data on their effect on advanced colorectal cancer and cervical cancer are limited. Therefore, the aim of 
this study was to evaluate the impact of lactobacillus crispatus supernatant (LCS) on the human cervical cell 
lines (HeLa) proliferation and metastasis. 

Materials and Method: Effects of Lactobacillus supernatant on cell invasion in vitro was assessed by 
Transwell migration and invasion assays (3-D culture). The cytotoxic activity of Lactobacillus crispatus 
supernatant were determined by MTT assay and compared to controls, De Man Rogosa Sharpe (MRS) 
media and MRS + lactic acid groups. Expression of Matrix Metalloproteinase-2 (MMP2) and -9 (MMP9) 
genes was performed by quantitative reverse transcriptase-polymerase chain reaction (qRT-PCR) following 
the cell synchronization. 

Results: Lactobacillus crispatus supernatant had cytotoxic and anti-metastatic effect on HeLa but not on 
normal cells. Down-regulation of MMP2 and MMP9 genes expression was also observed post-LCS treatment 
as compared to controls, De Man Rogosa Sharpe (MRS) media and MRS + lactic acid groups (P < 0.05).

Conclusion:  Lactobacillus crispatus Supernatant could be a potential therapeutic agent for the treatment of 
advanced human cervical cancer through cytotoxic and anti-metastatic mechanisms

Keywords: Cervical cancer, Lactobacillus crispatus supernatant, Cell Line, Metastasis.

INTRODUCTION 

Probiotics are defined as live bacteria 
(microorganisms) that provide health benefits to the 
human body  when consumed and may reduce potentially 
harmful bacteria in the intestine 1. Probiotics are used by 
women in the perinatal period and may improve balance 
of microbiota with possible health benefits for both 
mother and baby. Not only probiotics play an important 
role in immunological, digestive and respiratory 
functions, but they could have a significant effect on 
the alleviation of infectious diseases in children and 
other high-risk groups2. Most probiotics belong to the 

genus Lactobacillus which are part of the normal flora in 
healthy human vagina and have an important function in 
protecting the host from urogenital infections3. Further,  
probiotic bacteria have shown anti-tumor activities, 
leading to cancer risk reduction, by several mechanisms 
including production of anti-mutagenic compounds and 
degradation of carcinogenic compounds4.

Cervical cancer is the most frequently diagnosed 
cancer among women in developing countries and 
the second most frequent cancer affecting women 
worldwide5. There is considerable evidence supporting 
the potential role of probiotic lactic acid bacteria (LAB) 
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in prevention of early stages colon cancer development 
but   data on their role in advanced stages of colorectal 
cancer and cervical cancer and specifically on metastasis 
are limited. Tissue invasion and metastasis is dependent 
on cell invasion through the extracellular matrix (ECM) 
and involves matrix metalloproteinase (MMPs) that 
degrade the ECM during the metastatic process6.  Human 
Papilloma Virus (HPV) infection is a well-established 
risk factor for cervical cancer. However, HPV infection, 
environmental and host factor such as in vivo microbial 
environment collectively contribute for the pathogenesis 
of cervical cancer7. Several lactobacillus species produce 
compounds that kill or inhibit the growth of vaginally 
acquired pathogens8. 

Lactobacillus crispatus (L. crispatus) and 
Lactobacillus rhamnosus (L. rhamnosus) are among the 
most abundant species in healthy women’s vagina9.  In 
addition, an inhibitory effect for probiotics on colorectal 
carcinogenesis was observed but there are limited data 
regarding their prophylactic capacity in the final stages 
of colorectal cancer, specifically in metastasis. That 
study has that  cell-free supernatants (CFS) from two 
type of probiotics (L.casei and L.rhamnosus)  inhibit 
colon cancer cell invasion by influencing MMP9 activity 
in cultured metastatic human colorectal carcinoma cell 
and the treatment with (CFS) from both lactobacillus 
species decrease MMP9 and colorectal cell invasion10. 
Therefore, the aim of this study was to evaluate the 
impact of lactobacillus crispatus supernatant (LCS) on 
the human cervical cell lines (HeLa) proliferation and 
metastasis.

MATERIAL AND METHOD

Cell culture 

In this experimental work, human cervical cancer 
cell line (HeLa), were purchased from Pasture Institute, 
National Cell Bank of Iran. The cells were cultured for 
24 hours in Roswell Park Memorial Institute (RPMI) 
medium containing 10% fetal bovine serum (FBS), 
and 1% penicillin/streptomycin (all provided from 
Invitrogen, USA) in a humidified 37˚C atmosphere 
containing 5% CO2.

 Lactobacillus supernatant preparation

De Man Rogosa Sharpe (MRS) broth (pH=6.5, 
Merck, Germany) was used to grow L. crispatus strain 
SJ-3C-US at 37˚C for 24 hours under microaerophilic 
conditions. Bacterial cultures (2×108c.f.u./ml), which 
have been incubated for overnight, were centrifuged at 
7000 rpm for 7 minutes. To remove remaining bacteria 
and debris the lactobacilli supernatants (LS) were 
filtered through a 0.2 mm membrane filter. In order 
to differentiate the effect of lactate produced by L. 
crispatus supernatant (LCS) with pH change impact, the 
pH in MRS (6.5) broth was adjusted to pH in LS (4.2 
± 0.1) with lactate, this control is called MRS. In this 
experiment, the following conditions were tested: LCS, 
pH=4.2; MRS, pH=6.5; in HeLa cells4.  

Migration/invasion assay (3-D culture)

Migration assays were performed in24-well 
Falcon tissue culture plate with non-coated membrane 
Transwells (pore size, 8.0 μm, Merck Millipore)11.  The 
migration and invasion abilities cells in four groups: 
HeLa cells without any treatment (group 1), treated by 
Lactobacillus supernatant (group 2), MRS media (group 
3); MRS and HCL (group 4) for 12 h were assessed using 
the Transwell assay. Subsequently, cells were stained 
with crystal violet solution, and the numbers of cells that 
migrated were quantified by counting the cells in 3 fields 
under a phase-contrast microscope

Cell synchronization for RNA extraction 

HeLa cells were seeded in RPMI medium containing 
10% FBS, and 1% penicillin/streptomycin for 24 hours. 
Subsequently, each cell line was counted and equal 
number of the cells were sub-cultured in four 25-cm3 
flasks and synchronized, three of which were selected to 
be treated with LS, MRS and MRS+ lactic acid (HCL)   
for 4 hours. The last flask was used as control, without 
any treatment4.  

RNA isolation, cDNA synthesis and quantitative 
reverse transcriptase-polymerase chain reaction

These were performed according to method descried 
by Nouri et. al., 20154
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Figure1: Effects of Lactobacillus supernatant (LS) on cell invasion in vitro. The invasion abilities of HeLa cells without any 
treatment (A) and treated by Lactobacillus supernatant (B), MRS media (C), MRS and lactic acid (HCL) (D) for 12 h were 
assessed using the Transwell assay. LS suppressed HeLa invasion abilities more than MRS and lactic acid (HCL) individually.

Invasion percent of HeLa cell by MRS, MRS+HCL and LCS are demonstrated in figure 2. Invasion inhibition 
of HeLa cell was higher for Lactobacillus supernatant as compared to controls, MRS and MRS+ lactic acid (HCL) 
groups (P<0.05). 

Table1. Sequence of the primers applied for qRT-PCR used in this study 

Primer Primer sequences Product size (bp) References

MMP2 F: GGCAGTGCAATACCTGAACACC
R: GTCTGGGGCAGTCCAAAGAACT

111 12

MMP9 F: GCACGACGTCTTCCAGTACC
R: CAGGATGTCATAGGTCACGTAGC

124 13

Statistical analysis:

Statistical analysis was performed using ImageJ 
software (NIH, USA). Data were expressed as mean 
± SD or proportions and ANOVA test was used to 
compare mean among groups. P < 0.05 was considered 
as statistically significant

RESULTS

Effects of Lactobacillus supernatant on cell 

invasion in vitro

Figure 1 shows the effects of Lactobacillus 
supernatant on cell invasion in vitro in HeLa cells without 
any treatment(A), treated by Lactobacillus supernatant 
(B), MRS media (C), MRS and HCL (D). Lactobacillus 
supernatant suppressed HeLa invasion abilities more 
than MRS and lactic acid (HCL) individually.
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Figure 2: Graph of Invasion percent of HeLa cell by MRS, 
MRS+HCL and LCS. Invasion inhibition of HeLa cell was 
higher for Lactobacillus supernatant as compared to controls, 
MRS and MRS+ lactic acid (HCL) groups (P<0.05) MRS, 
MRL and LCS.

The cytotoxic effect of L.crispatus strain SJ-3C-US 
culture supernatant on HeLa cell growth

Lactobacillus supernatant had a significant cell 
growth inhibitory effect on HeLa cell growth in 
comparison with the cells treated with MRS solutions 
indicating that the acidity was not the main cause of 
HeLa cell growth inhibition. In addition, the IC50 value 
of LCS against HeLa cells was 11% (v/v), suggesting 
that a substance, other than lactate, in LCS could only 
affect the cervical tumor cells (HeLa) but not the normal 
cells (Fig3).

Figure3: Cytotoxicity effects of LCS, MRS+ lactic acid (HCL) and MRS with different concentrations on HeLa cell line measured 
by MTT assay. The mean value is represented with three separate experiments for each point. MRS, MRS+HCL and LCS.

MMP2 and MMP9 genes expression in HeLa cells treated with LCS 

mRNA expression levels of MMP2 and MMP9 genes were quantified by qRT-PCR after 4 hours treatment with 
LCS, MRL or MRS are shown in figure 4. mRNA level of MMP2 and MMP9 genes were down-regulated in the 
HeLa cells treated with LCS, compared to those cells treated with MRS+HCL or MRS. LCS, MRS+HCL and MRS 
for MMP2          (* P < 0.05), while for MMP9 the LCS is significantly deferent from the other 2 group, so there was 
no statistically significant deference between MRS+HCL and MRS in MMP9.   

Figure 4: The effect of lactobacilli supernatant on mRNA expression level of MMP-2and MMP-9 genes in the treated HeLa 
cells with LCS, MRS and MRS+HCL ***; P<0.05, MRS; De Man Rogosa Sharpe, MRS+HCL and LCS; Lactobacillus crispatus 
supernatant.
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DISCUSSION 

It has been proven that probiotics could play 
anti-cancer roles by presenting several mechanisms, 
including induction of immune responses as well as anti-
proliferative, anti-apoptotic or anti-microbial activities. 
Evidences shown that cervical cancer cells could reach 
to the other organs such as liver, lung and brain14,15 
by activating MMP2 and MMP9 and subsequently 
degradation of the ECM16. In this study, different in vitro 
procedures were used to characterize the antagonistic 
and anticancer properties of vaginal L. acidophilus 
36YL strain. This strain revealed the inhibition of 
the growth of potential human pathogens and other 
undesirable bacteria. The results showed that this strain 
can be considered as a probiotic that possesses the best 
antagonistic and anticancer properties17. 

Previously we proved that lactobacilli culture 
supernatants caused valuable cytotoxic effect on cervical 
cancer cells18.In this study, we have examined the effects 
of L. crispatus culture supernatant treatment on HeLa and 
MRC-5 cell growth, using MTT assay and transcriptional 
analysis of some metastatic genes including MMP-
2, MMP-9 genes and relevant inhibitors. We specified 
down-regulation of MMP2 and MMP9 genes expression 
in HeLa cell lines by treatment with LCS, submitting 
the inhibitory effect of this probiotic on cervical cell 
line. In accordance  with our findings, L. crispatus were 
previously shown to have an inhibitory effect onMMP2 
and MMP9 enzymatic activity10.In this study LCS 
indicated anti-proliferative effect on HeLa cell growth. 
Previously reported results18. Thus far, several studies 
marked that probiotic lactic acid bacteria, including L. 
acidophilus, L. casei, and L. rhamnosus  supernatants, 
are able to prevent colorectal cancer progressions19,20. 
Stimulating autophagy pathway is the other proposed 
anti-proliferative mechanism of probiotics while as we 
shown several genes with crucial autophagy roles were 
down-regulated in HeLa cells, due to treatment with LCS 
or LRS21. A recent study has examined L. acidophilus 
36YL strain metabolites secretion on different cancerous 
cell lines including HeLa, AGS and HT-29 compared to 
the normal cells (HUVEC). The metabolites of these 
bacteria reduced viability in all of the cancerous cell lines 
with no toxic effect on the normal cells17. A study on the 
effect of LS on HeLa revealed that  downregulation of 
CASP3 rather than lactate acidity plays a critical roles in 
cytotoxicity against  HeLa 18. Another study, however, 

reported that probiotic activity is induced by alteration 
of pH of culture22. Interestingly, MRS+HCL showed 
a more potent inhibiting effect on cell lines than MRS 
despite having similar pH. Therefore, our study findings 
point to altered lactate production irrespective of pH 
range suggesting that lactate production is a crucial and 
independent inhibitory factor for cancerous cells. 

CONCLUSION 

Probiotics include the major normal flora of cervix. 
It can open a new way toward prevention or even 
suppression of cervical cancer cell invasions. Further 
investigations are required to focus on supernatant 
fraction and assess the effect of these fractions on 
different cancer cells. L.crispatus inhibits proliferation of 
HeLa cervical cancer cells.  The underlying mechanism 
is unknown but could be partially attributed to down-
regulation of HPV oncogenes. Our study findings 
suggest that lactobacillus is a potential therapeutic agent 
for the treatment of cervical cancer. Further studies are 
warranted to consolidate the evidence provided by this 
study.  
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ABSTRACT

Objective: To compare between echocardiography and CT pulmonary angiography (CTPA) in the detection 
of pulmonary hypertension in patients with chronic advanced lung diseases. 

Method: 45 pateints with diagnosis of chronic advanced lung diseases were recuited in the sudy. Data of 
all patients were collected including patients’ demographic characteristics, and the results of investigations 
which were performed for each patient which includes echocardiography and computerized tomography 
pulmonary angiography. 

Results: mean age of patients 53.4 ± 8.3 years, with two thirds of patients aged >50 years. Males were 
relatively dominant than females; 24 (53.3%) vs. 21 (46.7%) respectively. Majority of the cases (75.6%) 
were smokers,13 cases (28.9%) were employed. 71.1% of the cases had COPD. The mean pulmonary artery 
diameter of all cases was 26.3 ± 3.8 mm. The main pulmonary artery (MPA) to aorta (AO) ratio was elevate 
> 1:1 in 48.9% of cases. Right ventricle wall thickness ≥ 4 mm in 16 cases (35.6%). 

Conclusion: This study has shown that although CT and echocardiographic measurements are both 
moderately strong correlates of mPAP in patients with a spectrum of underlying disorders, using these tests 
in combination is considerably more powerful in determining increased pulmonary arterial pressure than 
either test in isolation. 

Keywods: Computerized Tomography, Pulmonary Angiography, Echocardiography, Pulmonary 
Hypertension

INTRODUCTION

Pulmonary Arterial hypertension (PAH) is a 
debilitating condition of the pulmonary vasculature that 
was first described in 1891 by a German physician E. 
Romberg (1). PAH is a hemodynamic state defined by 
a resting mean pulmonary artery pressure at or above 
25 mm Hg (2) and characterized by elevations in the 
pulmonary arterial pressure and pulmonary vascular 
resistance (PVR) leading to right ventricular failure and 
premature death (3). While PAH remains a rare disease, 
it is being increasingly recognized. The estimates 
prevalence of category 1 PAH was 15.0 cases/millions 
of adult and incidence of 2.4 cases/millions of adult 
per year in France (4), and 10.6 and 2.0, respectively in 

the United States (5). The age and gender distribution of 
the disease appears to have evolved over time. While 
the French registry confirmed the female-to-male ratio 
of 1.6 (4), the US registry depicts a much higher female 
preponderance, with a female to male ratio of 3.9 (6).

Chest scans have largely supplanted chest x-rays 
in patients with PAH, partly due to its ability to detect 
thromboembolism in some cases and to identify any 
diffuse parenchymal lung diseases that may not be 
evident in 15% of chest x-rays (7, 8). With advances in 
CT technology and its wide availability, there have been 
attempts to address the utility of CT to predict the presence 
of PAH; it is useful in delineating the anatomic detail of 
the pulmonary vasculature. Contrast-enhanced images 
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may show intraluminal abnormalities in the arteries and 
veins, which are useful for confirming etiologies such as 
thromboembolic disease (9, 10). High-resolution CT may 
be helpful for the diagnosis of pulmonary hypertension 
in patients with suspected diffuse lung disease (11). It had 
been reported that a main pulmonary artery of 29 mm 
or larger, as shown on a CT scan, has a sensitivity of 
69% and a specificity of 100% for predicting pulmonary 
hypertension (7, 12).

The Doppler echocardiogram can simultaneously 
provide an estimate of right ventricular (RV) systolic 
pressure, functional and morphologic cardiac sequelae 
of PAH, and identification of possible cardiac causes 
of PAH (13). Echocardiography facilitates the estimation 
of pulmonary artery systolic pressure, assessment of 
cardiac cause of PAH, assessment of severity of RV 
dysfunction, assessment of prognostic variables (13). 
We aimed in the current study to compare between CT 
pulmonary angiography (CTPA) and echocardiography 
in detection of pulmonary hypertension in patients with  
advanced  chronic lung diseases.

METHOD

A prospective study conducted at the Radiology 
department of Baghdad Teaching Hospital during 
the period from the 1st of February 2016 to the end of 
November 2016. A 45 adult patients with age range 
(37—70) years, maleto female ratio (24:21), who 
were with approved diagnosis of advance chronic lung 
diseases by chest physician which is based on 2015 
ESC/ERS guideline (14). The following were excluded 
from the study: patients with acute lung disease, patients 
with diagnosed primary pulmonary hypertension, and 
patient’s allergic to contrast media. All patients were 
referred from out-patients clinic in Baghdad teaching 
hospital. 

Written informed consent obtained from all 
patients and the following information were recorded 
in a specially designed questionnaire paper: Socio-
demographic Information: age, occupation, gender, 
smoking habit, detailed medical history about the type 
of chronic lung disease clinical data (ECG, Oxymetry) 
were obtained from all patients. 

All patients enrolled in this study were examined 
by: echocardiography using (Phillips enviser), CTA 
pulmonary angiography using (Toshiba Aquilion 128 
slice) multidetector with following parameters (kVp. 

120), (mAs. 300) and 0.9 mm slid thickness. All the 
patients were examined in supine position and 90 cc of 
intravenous contrast media (Iohexol 755mg) injected 
through the cannula in anti-cubital vein with rate (4 ml/
sec). Patients were scanned after predetermined period 
using a bolus tracking software and the following signs 
were reviewed; using electronic crosser pulmonary artery 
diameter was measured (3 mm) from the bifurcation in 
axial image in a mediastinal window, the diameter of 
the ascending aorta was measured at the same level, PA/
Ao ratio was calculated (figure 1), right ventricular wall 
thickness measured at the mid wall of the Rt. Ventricle 
in 4 champers view in axial image. the position of inter 
ventricularseptum (normal, straitening or bowing to left) 
figure 2, the diameter of segmental PA equal or more 
to the adjacent bronchi in lung lobes, the patient or the 
absent of reflex of contrast media in Inferior vena cava 
(IVC) and hepatic veins, rericardial effusion if present 
or absent also reviewed, and lung and parenchymal 
changes reviewed in lung window (ground glass, 
emphysematous bullae, identical finding as cavitary 
lesion and Bronchiectatic changes) as illustrated in 
figure 1 and 2. 

Figure 1: Show pulmonary artery diameter <29mm and 
increase Pa/Ao ratio at the level of PA biforcation
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Figure 2: Image show straighting of interventricular septum

STATISTICAL ANALYSIS

Data of the 45 cases were entered and analyzed by 
using the statistical package for social sciences (SPSS) 
software version 22, IBM, Chicago, US, for windows. 
Descriptive statistics were presented as mean, standard 
deviation (SD), frequencies (No.) and proportion (%). 
As we did not have a gold standard for the diagnosis 
of PAH, kappa statistics was used for the analysis and 
assessment of the agreement between CT and Echo 
results. Where the CT signs of PAH compared to the 
Echo results (15). Level of significance, P.value was set 
at 0.05. Finally, results were presented in tables and or 
figures with an explanatory paragraph.

RESULTS

There were 45 patients enrolled in this study with a 
mean age of 53.4 ± 8.3 (range: 37-70) years, moreover, 
about two thirds of the studied group aged more than 
50 years. Males were relatively dominant than females; 
24 (53.3%) vs. 21 (46.7%) respectively. Majority of the 
cases (75.6%) were smokers and only 13 cases (28.9%) 
were employed. Chronic obstructive lung disease 
(COPD) was the dominant type of chronic lung diseases 
among the cases, reported in 32 cases (71.1%), followed 
by bronchiectasis (20%) and the least frequent was 
interstitial lung diseases  (ILD) in only 4 cases (8.9%). 
The clinical and radiological findigns are illustrated in 
table 1.

Table 1: clinical and radiological findigns 

Variables Value
Main pulmonary artery diameter (mm), mean 
± SD 26.3 ± 3.8

   ≥29 mm 26 
(57.8%)

   <29 mm 19 
(42.2%)

Main pulmonary artery diameter by gender 
(mm), mean ± SD
   In male (mm), mean ± SD 27.2 ± 1.9
   In female (mm), mean ± SD 25.3 ± 2.4
Ratio of segmental pulmonary arteries to 
adjacent bronchi

   >1:1 21 
(46.7%)

   Normal 24 
(53.3%)

Ratio of MPA to AO

   Increased (>1:1) 22 
(48.9%)

   Normal (≤1:1) 23 
(51.1%)

Parenchymal changes detected by CT

   Ground glass 26 
(57.8%)

   Emphysematous bullae scattered throughout the 
lung

25 
(55.6%)

   Bronchiectatic changes 12 
(26.7%)

   Cavity lesion 8 (17.8%)
   Parenchymal consolidation 4 (8.9%)
   Thick interlobular septa 3 (6.7%)

PAH by echocardiography 27 
(60.0%)

Right ventricle wall thickness (mm), mean ± 
SD

3.42  ± 
1.56

   ≥4 16 
(35.6%)

   <4 29 
(64.4%)

Inter-ventricular septum left ward bowing or 
strained

15 
(33.3%)

Right ventricle dilatation 16 
(35.6%)

ECG finding

   RAD 21 
(46.7%)

   RAD + RVH 4 (8.9%)

   Normal 20 
(44.4%)

MPA: Main pulmonary artery, AO: Aorta, RAD: 
right axis deviation, RVH: right ventricular 
hypertrophy



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         409    

There was substantial agreement between 
echocardiography findings of PAH with main pulmonary 
artery diameter, MPA to adjacent AO, Right ventricle 
wall thickness, right ventricle wall thickness, and 

Parenchymal changes, but there was poor agreement 
with PA to adjacent bronchi ratio, as illustrated in table 2. 
Figure 3 illustrate the different lung diseases compared 
by PAH diagnosed using echo.

Table 2: agreement between echocardiography results and CT findings

CT scene findings

Echocardiographic findings
Kappa p-value

PAH No PAH

27 18 - -

Main pulmonary artery diameter 0.680 0.003

   ≥ 29 23 (85.2%) 3 (16.7%)

   < 29 4 (14.8%) 15 (83.3%)

MPA to adjacent AO 0.780 0.002

   Increased 22 (81.5%) 0 (0%)

   Normal 5 (18.5%) 18 (100%)

PA to adjacent bronchi ratio 0.130 0.392

> 1: 1 14 (51.9%) 7 (38.9%)

Normal 13 (48.1%) 11 (61.1%)

Right ventricle wall thickness 0.620 0.001

   ≥ 4 mm 16 (59.3%) 0 (0%)

   < 4 mm 11 (40.7%) 18 (100%)

Parenchymal changes 0.610 0.001

  Present 26 (96.3%) 7 (38.9%)

  Absent 1 (3.7%) 11 (61.1%)

AO: Aorta, OA: pulmonary artery

Figure 3: Comparison of pulmonary hypertension according 
to Echo findings in patients with different lung diseases

DISCUSSION

Pulmonary hypertension may be suspected based 
on the clinical history, physical examination and 
electrocardiogram findings but imaging is usually 
central to confirming the diagnosis, establishing a cause 
and guiding therapy. The diagnostic pathway of PAH 
involves a variety of complimentary investigations (16). 
Computed tomography pulmonary angiography (CTPA) 
and Echocardiography are important modalities in the 
assessment of PH and have established a central role both 
in helping identify an underlying cause for pulmonary 
hypertension and assessing resulting functional 
compromise. Echocardiography (ECHO) is an important 
noninvasive tool in assessment of PH and has been used 
to screen for the disease, determine right and left heart 

structure and function, and assess response to therapy in 
persons with PH (2, 16, 17). Despite that Echocardiography 
and right heart catheterization are the main diagnostic 
method in PAH (17), the main role of the CT scan 
to evaluate for any associated underlying diseases, 
however, there have been attempts to address the utility 
of CT to predict the presence of PAH (7). Reliability of 
noninvasive estimation of pulmonary arterial pressure 
(PAP) and of PAH diagnosis with echocardiography was 
discussed extensively, nonetheless, Doppler estimates 
of systolic and particularly mPAP are imprecise in 
individual patients, this is likely because of the intrinsic 
limitations of echocardiography and its operator 
dependency (18).

The current study tried to compare between CTA 
and echocardiography in detection of pulmonary 
hypertension in patients with advanced chronic lung 
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diseases, therefore (45) patients were clinically assessed 
and examined using both Echo and CT scanning. 

Regarding the demographic characteristics, the  
mean age of the studied group was 53.4 ± 8.3 (range: 37-
70) years and (68.9%) aged more than 50 years. Males 
were relatively dominant than females; (53.3%) and 
(46.7%), respectively these findings go with the clinical 
picture of chronic lung diseases where pulmonary 
disease prevalence increases with age and contributes to 
morbidity and mortality in older patient (19, 20). On the 
other hand, the gender differences in advanced lung 
disease are yet not well documented (20-22).

The present study found that majority of the cases 
(75.6%) were smokers, this was not unexpected, because 
smoking is widely postulated  as the main causal agent 
and cessation of smoking is the only method currently 
known to slow lung function decline (23, 24). From Other 
point of view, smoking is a major risk factor of PAH, and 
PAH is common in smokers with COPD and thereby not 
correlated with the degree of airway obstruction (25), in a 
previous study from Switzerland in 2010 Schiess et al. 
documented that smoking is one of the major risk factors 
of PAH (25).

In the present study COPD was the dominant 
chronic lung diseases among the cases, it was reported 
in (71.1%), followed by bronchiectasis (20%) and the 
least frequent was interstitial lung disease (ILD) (in 
only 8.9%) of the cases, these findings supported by 
that documented by Akgün  et al in 2012 (19). From other 
aspect of view, Shujaat et al. (26) found that PAH is more 
frequent in COPD and varies from 20 to 91% depending 
on the cut point of PAP used for the definition of PAH.

In the current study according to the 
echocardiography results (60%) of the cases had 
pulmonary artery hypertension (PAH) this finding is 
close to that reported by Iyer et al. study in 2014 in 
USA (27). However, estimates of the prevalence of PAH 
is vary widely from as low as 10% to as high as 85% 
depending on the severity of the underlying lung disease 
and the diagnostic criteria as well as approach used (28-30), 
moreover, a previous study was conducted by Arcasoy 
et al (29) reported that the prevalence of PAH in patients 
with obstructive lung diseases compared with those with 
interstitial lung diseases or pulmonary vascular disease 
was 38%, 54%, and 67%, respectively, depend on the 
estimation of PAP (29). The variation among studies in 

the prevalence of PAH attributed to the population 
heterogeneity and the differences in the cutoff points 
of mPAP used for the diagnosis of PAH, where higher 
prevalence reported with the lower cutoff points (29), in 
addition to the method of diagnosis. 

With regard to the main pulmonary artery diameter, 
the current study found that the mean main pulmonary 
artery diameter was (26.3 ± 3.8mm) which was very 
close to the finding of  Ussavarungsi et al. (7) study 
which documented a mean of (26.6 ± 2.9 mm). From 
other point of view, our study with a cut-off point of 29 
mm as of the mPA diameter was used. This cut-off was 
widely used in previous studies and documented to have 
good specificity value (7, 31, 32). According to this cutoff 
point, out of the 27 patients with PH on echo, 85.2% 
had a mPA diameter of ≥ 29 mm giving good agrrement 
of (84.4%) between the CT measurement of the mPA 
diameter and the Echo finding, this indicate that mPA 
measured by CT could predict PH and this sign is helpful 
in diagnosis of PAH. Moreover, our finding of the mean 
mPA diameter lower than (27.2 ± 0.6 mm) that reported 
in an earlier study by Edward et al (32). Nonetheless, many 
studies have tried to determine the normal range of the 
main PA size and found that the mPA diameter is easy 
to be  defined anatomically and is highly reproducible, 
in addition, the ascending aorta can also be measured 
to calculate the ratio of main PA to the aortic diameter 
(PA/Ao) (7, 12, 29, 32). Some authors used different cut-off 
point of PHT according to their clinical evaluation and 
studied population and different mean values of the mPA 
diameter were concluded; Kuriyama et al. reported a 
somewhat smaller mean PA size of 24.2 mm and used this 
value as a predictor for PH (12). The possible discrepancy 
may be due to the differences in CT techniques, race and 
patients characteristics (7, 12, 29, 32).

CONCLUSIONS

CT has the potential to provide the first pointer toward 
the diagnosis of the PAH in the patient with advance 
chronic lung disease, also CT and echocardiography are 
providing complementary information about increased 
pulmonary arterial pressure: CT offers anatomic 
information about the size of the pulmonary arterial 
tree, and echocardiography identifies the functional 
consequences of PH. 
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ABSTRACT

Background and Objective: Genetic risk factors associated with essential hypertension includes the 
polymorphism of AGTR1 A1166C. AGTR1, a gene of Renin-Angiotensin-Aldosteron-System has also been 
associated with dysfunctions in sodium absorption and natriuretic hormone. Therefore, the aim of this study 
was to investigate the correlation of AGTR1 A1166C and serum sodium level with essential hypertension 
within the specific ethnic group of Javanese in Sidoarjo - Indonesia. 

Method: This case-control study was designed as a cross-sectional study, with 106 Javanese subjects. 
Genotyping for AGTR1 A1166C polymorphism was done using real-time PCR and DNA sequencing, while 
serum sodium level, blood glucose and lipid levels were determined by standard clinical laboratory methods. 

Results: Our observations showed that AGTR1 A1166C, in particular the genotype AC, significantly 
correlated with high serum sodium level (p = 0.001) and appeared to be a risk factor for hypertension with 
OR 4.66 (95% CI = 1.065–21.51, p = 0.0445). Moreover, the serum sodium level was positively correlated 
with systolic blood pressure (SBP) or diastolic blood pressure (DBP) (r = 0.3981, r = 0.4342, respectively, 
p < 0.0001). 

Conclusion: This study demonstrates that AGTR1 A1166C along with increased serum sodium level are 
major risk factors for essential hypertension in the Javanese population residing in Sidoarjo province in 
Indonesia.
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INTRODUCTION

Hypertension is a significant health problem in 
Indonesia. The national data from 2007 to 2013 shows a 
5.9% decrease in the average prevalence of hypertension, 
from 31.7% to 25.8%, suggesting that approximately 
65,048,110 individuals are currently afflicted with 
hypertension.1 However, the prevalence varies across 

Indonesia, from as low as 16.8% in Papua to as high as 
30.9% in Bangka-Belitung.1 There are many elements 
that could contribute to this variation, including genetic 
factors and lifestyle.2 Although genetic factors are 
hardly modifiable, studies have shown that lifestyle 
adjustment relevant to a specific pathway associated with 
a particular genetic factor may reduce the overall risk 
of hypertension.2–4 Therefore, it is essential to uncover 
potential genetic risk factors associated with populations 
afflicted with hypertension.

Angiotensinogen II Type 1 Receptor (AGTR1), 
in particular the allele A1166C genotype AC/CC 
(rs5186), has been shown as a predisposition factor for 
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hypertension in Asian and Caucasian populations in a 
meta-analysis study.5 AGTR1 is one of the major receptor 
protein in Renin-Angiotensin-Aldosteron-System 
(RAAS). By association with G proteins that activate 
a phosphatidylinositol-calcium second messenger 
system, AGTR1 mediates the classical biological 
actions of angiotensin.6 AGTR1 has been associated 
with dysfunctions in sodium absorption and natriuretic 
hormone function.7 It has also been associated with 
thickening of arterial walls, renal sodium reabsorption 
and retention.8–10 

Certain lifestyle combined with a specific genotype 
may pose as a risk to promote, prevent, or at least 
modify hypertension severity.11 If a specific variant of 
AGTR1 associated with high serum sodium level, it 
would be helpful to advise the individuals carrying 
that specific variant to adopt a low-sodium diet, thus, 
effectively lowering the risk for hypertension. With this 
in mind, we sought to identify AGTR1 A1166C allele 
frequencies and the risk conferred by specific genetic 
variants and associated biochemical factors for essential 
hypertension. As similar population genetic studies 
may reveal different, even conflicting conclusions, we 
conducted ours to see whether A1166C is a predisposition 
factor for hypertension in Sidoarjo, East Java Province, 
which has a reported hypertension prevalence of ~ 
26%. We recruited specific ethnic Javanese patients that 
came to the Primary Health Centers, the lowest tiered 
health care provided by the government. A similar 
genetic population study has been reported,12 although 
the subjects were from Central Java region, presented 
a rather different life style profile (e.g. consumption of 
sweet, instead of salty cooking habit), and were recruited 
from referral hospitals with higher level of health care 
facilities intended for more severe diseases. 

MATERIALS AND METHOD

Participants

A cross-sectional study was conducted in unrelated 
adult individuals who had visited the Primary Health 
Centre of Sukodono, Sidoarjo, Indonesia. Participants 
were classified into two groups – hypertensive patients, 
if systolic and/or diastolic blood pressure (SBP and 
DBP, respectively) were ≥ 140 mmHg and ≥ 90 mmHg, 
respectively, and not hypertensive if SBP and DBP 
were < 140 mmHg and < 90 mmHg, respectively. A 
medical doctor diagnosed newly hypertensive patients 

based on International Society of Hypertension Writing 
Group (ISWG, 2003). All participants were residents of 
Sidoarjo, Indonesia for at least three generations. Patients 
showing kidney or thyroid dysfunction, pregnancy, and 
those using contraceptive pills or other medications 
affecting blood pressure were excluded. 

Interviews

All participants were interviewed using a 
questionnaire with regard to their lifestyle, smoking, 
alcohol consumption, food intake, and their family 
history of hypertension as part of demographic data 
collection. 

Sample collection and assays

Five milliliter (5 mL) of peripheral venous blood 
was collected from all the participants in an ethylene 
diamine-tetra acetic acid (EDTA) vial after 12 h of 
fasting. One milliliter of whole blood was used for DNA 
extraction and the remaining for biochemical analyses 
related to hypertension risk factors, namely serum 
sodium, blood glucose and lipid level measurements. 
Serum sodium was determined using Ion Selective 
Electrodes (ISE), blood glucose using Glucose oxidase-
Phenol Aminophenazone (GOD–PAP), and lipids using 
Cholesterol Oxidase-Phenol Aminophenazone (CHOD–
PAP) standard methods.

Genotyping for AGTR1 A1166C polymorphism 
was performed by real-time PCR (ABI 7300 Real 
Time PCR System, Applied Biosystems, Foster City, 
CA) with SYBR green probe (Eurogentec, Seraing, 
Belgium) PCR Core reagents. The primers used were: 
Forward 5’-AGCCTGCACCAT GTTTTGAG-3’ 
and Reverse 5’-TACCAGGTGCAAGTGTAGCA-3’ 
(rs5186 flanking bases 1104-1610, SNP at probe 1218, 
or NM_032049.3 flanking bases 1314-1820 with SNP 
at 1428). Genotypes were classified into two groups 
i.e. wild type (AA) or mutant (AC/CC). Confirmation 
of the A1166C allele was accomplished using a DNA-
sequencing kit (ABI Prism Big Dye Sequencing kit), 
according to the manufacturer’s instructions. DNA 
sequences were aligned using BLAST-NCBI program 
against reference sequence NM_032049.3 to detect 
A1428C (A1166C).

Statistical analyses

The data were analyzed for differences by multiple 
t-test or One-way ANOVA, and comparisons were 
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made using Mann-Whitney or Kruskal-Wallis tests, 
as appropriate. Association among variables was 
tested by Pearson’s r, linear regression, or Spearman 
correlation test, as appropriate. Fisher exact was used 
to test association of AGTR1 A1166C genotypes (A/C 
alleles) with hypertension. An odds ratio at [95% 
confidence intervals (CI)] was calculated as an index of 
the association of the gene with the disease. Data are 
presented as mean ± SD or median ± CI 95% (lower 
confidence limit; upper confidence limit). Statistical 
significance was defined as p-value < 0.05. All statistical 
analysis was performed using GraphPad Prism version 7 
(GraphPad Software, La Jolla, CA, USA). 

Ethical Considerations: The study was conducted 
in accordance with the guidelines of the Helsinki 
Declaration. The study protocol was approved by the 
Ethical Committee for Health Research, Faculty of 
Medicine, Wijaya Kusuma University, Surabaya (No. 
101109/SLE/FK/UWKS/2016). Written informed 
consent was also obtained from all the participants prior 
to the study. 

RESULTS AND DISCUSSION

Baseline characteristics

From 306 individuals that were interviewed, 206 
fulfilled the inclusion and exclusion criteria; however, 
during the study some individuals dropped out, leaving 
a total of 106 subjects in the current study. Of these, 66 
individuals presented with essential hypertension and 
were slightly older that the remaining 40 normotension 
individuals (Table 1). The number of female subjects was 
higher as compared with the number of male subjects 
in both groups (p=0.302). SBP in hypertensive patients 
were significantly higher (157 ± 15 mm Hg) than that 
of normotensive controls (118 ± 9 mm Hg), p <1×10-11. 
Similarly, DBP in patients were higher (93.79 ± 10 mm 
Hg) than in controls (76.9 ± 8 mm Hg), p = 5.1×10-14 
(Table 1). Concomitantly, the serum sodium levels were 
also higher in hypertensive patients (141.6 ± 2.79 mg/
dL) than in normotensive individuals (138.2 ± 2.56 mg/
dL). Blood glucose, lipids, BMI, and smoking status 
were not different between patient and control groups, 
except for levels of low density lipoproteins (LDL), 
which was high in the hypertensive group (Table 1). 
Consumption of salt was statistically different between 
both groups, with a higher consumption seen among the 
hypertensive individuals.

Genotypes

Using real-time PCR and DNA sequencing we 
detected the polymorphic variant A1166C. In our sample 
population, the genotypes at 1166 were predominantly 
AA (85.8%), and AC (14.2%), whereas genotype CC 
was not detected. Others have reported similar results, 
with AA as the major genotype and AC as the minor one; 
CC was not detected in Malaysia (0/151) and Indonesia 
(0/60; 0/113).12–14 It is not clear why CC genotype was 
not detected. However, it is likely that due to a very 
small frequency, a larger sample size (more participants) 
may be required to detect it, or the CC genotype could be 
undergoing negative selection.15 

Association of serum sodium, blood pressure and 
AC genotype with essential hypertension

Correlation of serum sodium level with SBP or DBP 
was analyzed using Pearson’s r test. As shown in the 
scatter plots, a positive correlation was observed between 
serum sodium levels and SBP, with the Pearson r being 
0.3981 (CI 0.2244–0.5473), p < 0.0001, and equation of 
linear regression y = 2.929x−268.4. A positive correlation 
was also seen with DBP, where the Pearson r was 0.4342 
(CI 0.2644–0.5772, p < 0.0001, and equation of linear 
regression y = 1.778x−162.1. Correlation between 
polymorphism and serum sodium level was analyzed 
using the Spearman test, which showed a Spearman r 
of 0.5309 and p < 0.0001. Genotype AC associated with 
higher levels of serum sodium, albeit still within normal 
range (p < 0.001). Genotype AC was also associated with 
relatively higher mean of DBP (p = 0.0326). However, 
the SBP range did not differ between the AA and AC 
genotypes (p = 0.1296).

Although our observations are in line with majority 
of previous reports from Asian populations, they are 
contradictory to another Javanese-Indonesian study.12 
Our study showed that individuals carrying genotype 
AC have higher serum sodium level and blood pressure, 
in comparison with those carrying AA. In contrast, 
Irijanto et al. indicated that the genotype AA presented a 
risk factor for hypertension.12 Such discrepancy may be 
due to the profile of the recruited patients, which may be 
complicated by organ dysfunctions and/or medications 
affecting blood pressure.

AGTR1 protein expression was positively correlated 
with SBP and DBP and negatively correlated with miR-
155 expression level.16 Allele C has been functionally 
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associated with hypertension, where its presence 
impairs downregulation of AGTR1 by hsa-miR-155, 
thus elevating AGTR1 protein levels.17 The miR-155 
expression was significantly decreased in subjects with 
CC genotype; however, the AGTR1 mRNA and protein 
expression were not significantly different in AA and AC 
genotypes.16 

The level of serum sodium may be a result of salt 
consumption by an individual. Our study showed that 

proportion of individuals with high salt consumption was 
higher in the hypertensive group than in the normotensive 
group. Furthermore, the AC genotype associated with 
high level of serum sodium and relatively higher mean 
of DBP. Thus, dietary salt consumption and/or genetic 
variation may predispose an individual to hypertension. 
Intervention such as low-sodium diet for individuals 
with genotype AC could lessen serum sodium and thus 
decrease hypertension risk. 

Table 1: Average characteristics of the subjects. 

Variables Hypertension (n = 66) Normotension (n = 40) p value

Age (years) 55.61 ± 10.59 50.42 ± 11.13 0.018

Sex (n (%)) 0.302

Male 21 (19.8) 9 (8.5)

Female 45 (68.2) 31(77.5)

Blood pressure

SBP (mmHg) 157 ± 15 118 ± 9 < 1×10-11

DBP (mmHg) 93.79 ± 10 76.9 ± 8 5.1×10-14

Salt consumption [n (%)] 0.0194

Low: < 4 g/d 6 (9) 9 (22) 

Moderate 4–8 g/d 40 (61) 27 (68)

High: > 8 g/d 20 (30) 4 (10)

Serum sodium (mmol/L) 141.6 ± 2.79 138.2 ± 2.56 < 0.0001

Polymorphism A1166C 0.0045

AA [n (%)] 53 (80.3) 37 (93)

AC [n (%)] 13 (19.7) 3 (7.5)

BMI [n (%)] > 0.999

Underweight 5 (7.6) 6 (15)

Normal 26 (39.4) 18 (45)

Overweight, obese 35 (53.9) 16 (40)

Blood glucose (mg/dL) 128 ± 69 104 ± 38 0.132

Lipids (mg/dL)

Total cholesterol 194 ± 41 193 ± 30 0.893

Triglycerides 145 ± 68 124 ± 55 0.192

HDL 41.6 ± 8 45.8 ± 9 0.058

LDL 139 ± 24 117 ± 21 0.00003

Smoking [n (%)] > 0.999

Not at all 44 (66.7) 27 (67.5)

Smoking (passive, active) 22 (33.3) 13 (32.5)
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Table 2. Association between AGTR1 A1166C and hypertension 

Variables
Hypertension 
n (%)

Normotension n (%) OR
95%CI
Upper-Lower

p value

Genotype 4.66 1.065-21.51 0.0445

AC (mutant) 13 (12.3 %) 2 (1.9 %)

AA 53 (50.0 %) 38 (35.8 %)

Allele 4.261 1.059-19.33 0.0531

C (mutant) 13 (6.1%) 2 (0.9%)

A 119 (56.1%) 78(36.8%)

CONCLUSIONS

The present study demonstrated that AGTR1 
A1166C, genotype AC, significantly correlates with high 
serum sodium level and DBP. In addition, serum sodium 
level also presented a positive correlation with blood 
pressure. Thus, the genotype AC, along with high serum 
sodium levels may pose a major risk for hypertension. 
Further studies are needed to see whether low-sodium 
diet for individuals with genotype AC could lessen 
serum sodium and blood pressure and thereby decrease 
the prevalence of hypertension among the Javanese 
population in the Sidoarjo province of Indonesia.

Data Availability

Data underlying the findings of the present study are 
available upon request.
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ABSTRACT 

Background A person’s health condition and nutrition status is affected by the quality of food they eat. 
Therefore, everyone should be protected from any food that does not qualify food hygiene and sanitation 
requirements so it won’t affect health. This research is to analyze the correlation between food sanitation 
hygiene according to standard for bacteriological quality of food at restaurants around commuter line stations 
in Central Jakarta. Materials and Method. A cross sectional study was conducted among 51 food handlers in 
Central Jakarta. Research data were analyzed using bivariate analysis with chi square test and multivariate 
analysis with logistic regression. Results. Bivariate analysis showed significant correlation between food 
ingredients (p= 0,019: OR = 5,600: CI 95% 1,487-21,096), food ingredients storage (p= 0,006: OR = 7,000: 
CI 95% 1,859-26,365), and cooked food storage (p= 0,008: OR = 6,250: CI 95% 1,768-22,092) with E. coli 
contamination in foods. In addition, multivariate analysis indicated that food ingredients (OR=7,915) and 
cooked foods storage (OR=8,402) affected  E. coli contamination in foods. Conclusion Authors suggest the 
restaurant owners should also improve their restaurant facilities such as kitchen renovation and washstand 
provision as the supporting elements to improve the quality of foods. 

Keywords: hygiene sanitation, E. coli  bacteria quality, restaurants

INTRODUCTION

People’s lifestyle is shifting as the urbanization and 
industrialization develop. It includes the habit to buy food 
from the restaurants or street foods.1 Unhygienic food 
processing in such places may cause food contamination 
by the bacteria which could lead to foodborne disease.2  

Foodborne disease is a global public health problem 
with high morbidity and mortality rate.3 Foodborne 
disease might be caused by unhygienic food handling 
practices.4 The standard of hygienic foods can be 
measured based on the evaluation of E.coli bacteria 
contamination in food.3 

E. coli bacteria is a normal microflora inhabiting 
the digestive tract of humans and warm-blooded 
animals which is usually non-pathogenic to humans.5 
However, several types of E. coli could be pathogenic 
and its presence in foods indicating that the foods are 
contaminated by feces. E.coli bacteria in foods indicates 
the poor hygiene during food production or processing.6

KA Commuter line is a commuter rail system for 
Jakarta Metropolitan Area in Indonesia. Commuter train 
station is one of the popular public spots with average 
number of users per day reaching 993,804 passenger 
on weekdays, and the the largest number of users 
served in a single day recorded is 1,065,522.7 Based 
on the assessment result conducted by the Directorate 
of Environmental Health and Indonesian Railways 
Company in June 2017, 23% of food outlets at the station 
did not qualify the hygiene and sanitation requirements.8

According to the survey conducted at all commuter 
line stations in Jakarta, restaurants are the most 
dominant type of food, especially in Central Jakarta. 
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Central Jakarta is a strategic area where the National 
and Provincial Government runs. In addition, Central 
Jakarta also serves as a center of services, business, trade 
activities; which causes high activities in that area.9

The risk of foodborne disease is increasing as the 
people frequently eat and buy foods at the restaurants 
around the commuter line stations that did not properly 
follow the regulation to maintain the food hygiene or 
cook the foods in places with poor hygiene. Knowing 
that a research on the restaurants around commuter line 
station of Central Jakarta has never been conducted, the 
researchers are intended to identify E. coli contamination 
at the restaurants around commuter line train stations of 
Central Jakarta and its correlation with food hygiene and 
sanitation.

MATERIALS AND METHOD

The research design was cross-sectional with 
quantitative approach. The quality of E. coli bacteria on 
foods at the restaurants was determined through a direct 
food sampling and laboratory test using Total Plate 
Count (TPC) method with CCA (Chromocult Coliform 
Agar) as the medium. The data related to sanitary 
hygiene knowledge of the handlers was conducted 
through interview using questionnaires. While the data 
containing personal hygiene of the handlers, sanitation 
facilities, kitchen sanitation, utensils sanitation, food 
ingredients, food ingredients storage, food processing, 

cooked food storage and serving was conducted using 
checklist instrument according to the observations.

The Research used total sampling technique with 
inclusion is restaurants around Central Jakarta commuter 
line stations that had high risk contamination foods 
including E. coli, that is the food with high protein and 
water rate. The samples of this research were 51 food 
handlers and 51 food samples.

The data were analyzed using univariate, bivariate, 
and multivariate analysis with SPSS Statistic 19 
software. Univariate and bivariate tests were performed 
to obtain the frequency distribution of each research 
variable and to determine the correlation between 
independent and dependent variables in 95% confidence 
interval. In addition, a multivariate test was performed to 
determine the most dominant independent variable that 
affect dependent variable.

FINDINGS

Based on the results of E. coli examination in 
the laboratory, 18 (35.3%) of the food was positively 
contaminated with E. coli. 

This research shows that from 51 interviewed food 
handlers, there were 9 (17.6%) food handlers having 
poor knowledge and 34 (66.7%) food handlers having 
poor personal hygiene. The results show that 14 (27.5%) 
restaurants had unqualified food ingredients. 

Knowledge Personal 
Hygiene Ingredients Ingredients 

Storage
Food
Processing

Food
Storage

Food
Serving

Kitchen
Sanitation
Facilities

Utensils
Sanitation

Qualified 42 (82.4%) 17 (33.3%) 37 (72.5%) 26  (51%) 21 (41.2%) 31 (60.8%) 33 
(64.7%)

16 
(31.4%) 23 (45.1%) 26  (51%)

Unqualified 9 (17.6%) 34 (66.7%) 14 (27.5%) 25 (49%) 30 (58.8%) 20 (39.2%) 18 
(35.3%)

35 
(68.6%) 28 (54.9%) 25 (49%)

From the univariate test results of hygiene sanitation of food ingredients storage, there were 25 (49.0%) 
restaurants that did not qualify the hygiene sanitation standard. For food processing variable, 30 (58.8%) were not 
qualified the standard and 20 (39.2%) of food storage were not qualified the standard.
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As much as 18 (35.3%) restaurants did not qualify 
the hygiene sanitation requirements for serving foods. 
There were 35 restaurants (68.6%) that did not qualify 
the kitchen sanitation hygiene. While as much as 28 

restaurants (54.9%) had poor sanitation facilities and 25 
(49.0%) restaurants did not qualify hygiene standards 
for utensils sanitation (Fig.1). 

Fig 1. Univariate Analysis on Food Hygiene Sanitation Variables at the Restaurants around Commuter line of Central Jakarta, 
2018

Bivariate analysis was conducted to assess the 
correlation between hygiene sanitation of foods variables  
and E. coli contamination at the restaurants. From the 
results of chi-square test, the correlation among both 
variables can be examined by looking at the p value and 
Odd Ratio (OR). If the value of p < 0.05 and OR > 1, then 
both variables have a significant correlation. Based on 
Chi-square test results, there is a significant correlation 

between food ingredients (p = 0,019: OR = 5,600: CI 
95% 1,487-21,096), food ingredients storage (p= 0,006: 
OR = 7,000: CI 95% 1,859-26,365), and food storage 
(p= 0,008: OR = 6,250: CI 95% 1.768-22.092) with E. 
coli contamination. Multivariate analysis was conducted 
to determine the most dominant variable. The variables 
included in the multivariate analysis were variables that 
having p <0,25 based on the bivariate test. 

Fig 2. Correlation between Food Ingredients and E. coli Contamination at the Restaurants around Commuter line of Central 
Jakarta, 2018
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Fig 3. Correlation between Food Ingredients Storage and E. coli Contamination at the Restaurants around Commuter line of 
Central Jakarta, 2018

Fig 4. . Correlation between Food Storage and E. coli Contamination at the Restaurants around Commuter line of Central 
Jakarta, 2018  

From the final result of multivariate analysis using 
logistic regression by removing the variable with p> 
0.05, it is known the variables that having correlation 
with E. coli contamination at the restaurant are food 
ingredients (p = 0.010: OR = 7,915: CI 95% 1,638-
38,591) and cooked food storage (p= 0,005: OR = 8,402: 
CI 95% 1,929-36,591). Food storage variable is the most 

significant factor since it has the largest OR value. From 
the logistic regression result, the equation of regression 
logistic model is as follows : 

B value on food ingredients (b1x1), cooked food 
storage (b2x2) variables, and Constant (a), so that the 
equation is as follows (Equation 1) 

 

B value on food ingredients (b1x1), cooked food storage (b2x2) variables, and Constant (a), so that 
the equation is as follows (Equation 1)  

 
 

Logit (y) = a + b1x1 + b2x2 

Logit (E. coli bacteria quality) = - 2,208 + 2,096 (food ingredients) 
+ 2,128 (cooked food storage) 
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After the logistic regression test, the next step 
was interaction test. Interaction test was conducted to 
determine whether or not there is a substantial interaction 
among the independent variables. From the test, there is 
no interaction among independent variable. 

The research results show that 18 food samples 
(35.3 %) are positively contaminated with E. coli 
bacteria. The Government has regulated about restaurant 
hygiene sanitation on the Regulation of Minister Health 
1098/MENKES/SK/VII/2003 listed the level of E. coli 
bacteria on food is 0/gr.10 Refferring to it, this research 
indicates that 35.3% of food samples are not safe to eat 
since they are contaminated with E. coli bacteria.

E.coli bacteria on foods can be prevented by 
conducting good hygiene sanitation practices and the 
implementation of HACCP (Hazard Analysis and 
Critical Control Points).5 HACCP is one of the systematic 
approaches to identify and assess the hazards and risks 
that may arise during the production process.11 A good 
hygiene and sanitation of food can be implemented by 
always maintaining personal hygiene, separating the 
food ingredients with the cooked one, cooking properly 
and maintaining the appropriate temperature for each 
type of foods as well as using clean water for cooking 
purpose.12

The quality of food ingredients has an important role 
in determining the food quality to be produced.13 There are 
14 (27.4%) unqualified food ingredients and 9 (64.2%) 
of them are caused by E. coli bacteria contamination. 
Based on the analysis result, food ingredients are 
correlated with E. coli bacteria contamination in foods 
at the restaurants. Unsafe food ingredients are 5.6 times 
higher to be contaminated by E. coli compared to safe 
ingredients.

The food ingredients should be purchased from 
trusted suppliers, which are registered and licensed.14 In 
this research, it was found that 3 (5.9%) restaurants did 
not purchase their ingredients from licensed suppliers. In 
addition, the physical conditions of the ingredients should 
be also considered by selecting the fresh ingredients 
and having no sign of rot, as well as no color and shape 
changing. If the ingredients are in packaging form such 
as ketchup and soy sauce, the costumers should check the 
label registered on MoH RI.10  The research also found 
6 (11.8%) packaged food ingredients are unregistered on 
MoH RI and did not have labels and brands. 

The results show that there are 25 (49%) cases of 
improper ingredients storage and 14 (56%) of them 
resulting foods contaminated with E. coli bacteria. 
Based on analysis result, food ingredients storage are 
correlated with E. coli bacteria contamination on foods 
at the restaurants. Improper food ingredients storage 
has 7 times risks higher to be contaminated with E. coli 
compared to the one qualifying the standard.

Based on the observation, the restaurant owners 
purchase their food ingredients every day. However, not 
all of the ingredients were used at that day, so there are 
several types of ingredients stored up to the next day. The 
system of FIFO (First In First Out) can be implemented 
by writing up the purchasing date of each item and use it 
according to the purchase date.15 

Temperature control is also important in food 
storage because bacteria can grow faster at critical 
temperatures or inappropriate temperatures.14 Based on 
the observation, there were 14 (27.5%) restaurants that 
did not have refrigerator for storing the foods that are 
easily spoiled.  It led to the finding of several types of 
spoiled ingredients such as rotten chillies and moldy 
vegetables. Therefore, the control to the usage period of 
ingredients should be taken into account, especially for 
the restaurants that do not have refrigerator.16 

Food ingredients storage should be protected from 
contamination sources such as insects and rodents, while 
the placement should be separated from the cooked 
foods. However, it was found that 16 (31.4%) restaurants 
storing their ingredients together with the cooked food. 

The results show that there were 20 (39.2%) 
restaurants having poor food storage and 12 (60%) of 
them are contaminated with E. coli bacteria. Based on 
analysis result, foods storage is correlated with E. coli 
contamination on foods at the restaurants. Inappropriate 
food storages can increase the risk of E. coli bacteria 
contamination on foods, 6.25 higher than the good food 
storage.

In addition, cooked food storage also require a 
proper handling to prevent food contamination.6 Proper 
food storage can control the bacterial growth.17 Based 
on the observation result, 27 (52.9%) restaurants did not 
store their foods in a closed food display. Consequently, 
the foods were not protected from vermin such as 
cockroaches, flies, and rats. 
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In this research, the samples were foods with high 
protein and water content which is favored by the 
bacteria and also known as fast spoiled foods. Therefore, 
the storage needs to be considered importantly as well 
as the storage period.18 The longer food is stored, the 
higher the risk of spoiled foods occurence. If the foods 
are stored for more than 4-6 hours, then it should be kept 
in cold temperature and reheated for serving.16 

CONCLUSION

Based on the research results, 18 (35.3%) types of 
food are positively contaminated with E. coli. Research 
also shows that there is a statistically significant 
correlation between food ingredients, food ingredients 
storage, and cooked food storage variables with E. 
coli bacteria food contamination at the restaurants. 
Multivariate analysis shows that there are two factors 
affecting E. coli contamination on foods, i.e. factors of 
food ingredients and shared food storage.

Efforts to improve hygiene and sanitation in 
restaurants can be performed by the cooperation of 
related parties such as Public Health Office and Health 
Department with the restaurant owners by conducting 
training and counseling for food handlers regarding 
good hygiene sanitation practices by implementing 
HACCP system. In addition, sticker attachments 
program may also be implemented to restaurants that 
meet the requirements on sanitary hygiene inspection 
and monitoring. Moreover, the restaurant owners should 
also improve their restaurant facilities such as kitchen 
renovation and washstand provision as the supporting 
elements to improve the quality of foods. 
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ABSTRACT

Background and objective: Idiopathic Generalized epilepsies (IGE) constitutes 15-20% of all epilepsies 
in adult and children. IGEs are electroclinical syndromes sharing specific clinical and EEG features, with 
their seizure phenotypes indicate the involvement of both hemispheres from the onset, both clinically and 
electrographically. Their EEG expression consists of initially generalized, bilaterally symmetrical discharges, 
whereas the background patterns are normal for age. We aimed to look at the presence of focal interictal 
EEG abnormalities in idiopathic generalized epilepsies and further analyze their characteristics, obviating 
misdiagnosis of focal epilepsy because of their presence. 

Method: about 109 patient diagnosed as IGE enrolled in prolonged EEG. Focal EEG discharged were 
defined IEDs according to” The American Clinical Neurophysiology Society’s Standardized Critical Care 
EEG terminology”, further analyzed and correlated with different  IGE subtypes, and with other clinical and 
EEG variables. 

Results: About one third (34.8%) of the patients had focal IEDs, most of them were JME subtype. Location 
of most (65.8%) was frontal, the pattern of occurrence was frequent in (50.0%), (81.4%) were affected by 
provocative manoeuvres. 

Conclusion: Focal interictal epileptiform discharges found in one third in EEG of idiopathic generalized 
epilepsies, they are frequent, and there is a high possibility of their appearance in routine EEGs.
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INTRODUCTION

A seizure is defined as “a transient occurrence 
of signs and/or symptoms due to abnormal excessive 
or synchronous neuronal activity in the brain (1). The 
seizures are either generalized or focal. Generalized 
epileptic seizures are conceptualized as originating at 
some point within, and rapidly engaging, bilaterally 
distributed networks. They can include cortical and 
subcortical structures but do not necessarily include 

the entire cortex. Whereas, focal epileptic seizures are 
conceptualized as originating within networks limited to 
one hemisphere. These may be discretely localized or 
more widely distributed (2). 

Idiopathic generalized epilepsies (IGEs) are 
electroclinical syndromes sharing specific clinical 
and electroencephalographic (EEG) features, with 
their seizure phenotypes indicate the involvement 
of both hemispheres from the onset, both 
clinically and electrographically (3). Focal clinical, 
electroencephalographic, and neuropathological features 
of IGE have been reported. The study of these focal 
electroencephalographic abnormalities is not devoted of 
clinical importance. Focal abnormalities especially focal 
interictal epileptiform discharge (IED) could potentially 
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lead to delayed diagnosis and misdiagnosis of IGE as 
focal epilepsy resulting in inappropriate antiepileptic 
drugs (AEDs) Choice and it may be a predictor of the 
clinical behaviour of the IGE syndrome (4, 5). The IGE 
show no evidence of structural brain lesions, in contrast 
to the secondarily generalized group of epilepsies, and no 
known or suspected aetiology other than the contributions 
of polygenic factors. Their EEG expression (ictally or 
interictally) consists of initially generalized, bilaterally 
symmetrical discharges, whereas the background 
patterns are normal for age (2). IGE constitutes 15-20% of 
all epilepsies in adult and children cohorts (6). We aimed 
in this study to look over the presence of focal interictal 
EEG abnormalities in idiopathic generalized epilepsies 
and further analyze their characteristics, obviating 
misdiagnosis of focal epilepsy because of their presence.

METHOD

A cross-sectional observational study conducted at 
the epilepsy clinic of Baghdad Teaching Hospital for the 
period from Oct 2016 to Oct 2017, the study involved 
One hundred and nine patients who were diagnosed 
as IGE in the epilepsy clinic of Baghdad Teaching 
hospital, and they were classified as IGE according to 
the ILAE 2001 (7). Clinical history and examination, 
MRI (epilepsy protocol with 3 Tesla techniques), 
biochemical investigation, the neuropsychological 
assessment were all reviewed when available. The study 
received institutional approval from the Iraqi Council of 
Medical specialization and was done in accordance with 
Helinesky Declaration.

Patients included if they have seizure phenotypes 
according to ILAE2001 classification, EEGS with 
interictal bilateral, synchronous S/W polyspike wave 
normal background, normal neurologic examination and 
normal 3-Tesla brain MRI. The exclusion criteria were 
history of complex febrile convulsions, subjects with 
status or convulsions (>I5 min) If those occurred before 
or during the study, previous history of CNS infection, 
patients with abnormal neurological examination, clear 
evidence of cognitive dysfunction (however no specific 
test was, performed only depending on routine clinical 
history and examination), patients with aura or any 
focal features in seizure semiology, brain structural 
abnormality on MRI. 

Long-term EEG recording (3 hours) was done 
for all patients in video EEG unit using, Nicollet TM 

VikingQuest Desktop, (code: NCM12503, CareFusion 
v32 channel), Silver disc electrodes “sPes media (SA)” 
– Italy, were used. According to the modified 10-20 
international system of electrode placement by the 
addition of 10 extra electrodes, 6 in the inferior temporal 
areas, inferior temporal chains, left side F9T9P9 on 
right side F10T10P10 electrodes), 2 anterior temporal 
electrodes T1T2 in some patients and 2 EKG electrodes 
(8). Scalp skin prepared, using Nuprep skin preparation 
gel (Weaver and Company, A0006 rev.07 .USA) and 
electrode attached using Ten20 EEG paste (Wavear and 
Company: A0002 rev.06: USA) for all patients. 

Figure 1:  Headbox

The electrode impedance was kept below 5 K 
ohm. All EEGs were carried out under normal standard 
conditions, i.e., with the patient relaxed, awake with 
eyes closed, eye-opening and eye closure during which 
lying supine in a quiet room. All patients were partially 
sleep deprived, the usual dose of their anti-epileptic 
drugs (AEDs) was regularly taken.

Provocation manoeuvres include:

Hyperventilation: By asking the patient to breathe 
deeply at a rate of 20 breath / min for 3 min; sometimes 
even for 5 min patient sitting; the procedure was 
done for age older than 3 years (9), when needed the 
hyperventilation was repeated after 20 min from sleep at 
the moment of arousal (HV in drowsiness) (10).

Intermittent photic stimulation: Awake with dim 
room light simultaneous video record was recruited. 
Lump intensity of 1 joule a distance of 30 cm. patient 
instructed to look at the centre of the lump, IPS 
sensitivity was determined in three eye conditions with 
separate trains of flashes of 5 sec duration each during 
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eye closure, eyes closed, and eyes open. The following 
flash frequencies used separately and in this order – 2 – 8 
– 10 – 15 – 18 – 20 – 25 – 40 – 50 – 60 Hz. If there was 
a generalized response at a certain frequency the lower 
and upper threshold for the response was defined (8).

The patients were categorized into two groups; one 
with focal IEDs and the other does not have focal IEDs. 
Both groups were compared regarding the syndrome, 
clinical data including age, age at disease onset, disease 
duration, family history of epilepsy, syndrome type, 
frequency and timing and no of AEDs.

Statistical analysis

Data tabulation, input and coding, were done by the 
use of IBM© SPSS© (Statistical Package for the Social 
Sciences) Statistics Version 22 (Chicago, IL) and Epi 
Info™ 7. For descriptive statistics, the percentage was 
applied, Chi-square was used, and non-parametric test 
(Mann-Whitney) test was used for numerical data that did 
not follow a normal distribution and T-test for normally 
distributed data. Z-score; the difference between two 
samples proportions was used. A p-value less than 0.05 
was considered significant throughout data analysis.

RESULTS

This study enrolled 109 patients; their mean age was 
22.78 ± 10.24 years, with 43 (39.4%) male versus 66 
(60.6%) females, as illustrated in table 1. 

From total 38 patients, 11 had focal IEDs without 
provocative tests. In The rest 27 patients focal IEDS 
enhanced by the propagative tests 27 (27.55%), and the 
difference between the two proportions was found to be 
statistically significant (p-value < 0.001), which meant 
that propagative tests was an important tool to show 
focal IEDS Most patients showed focal IEDS on REM 
sleep 22 (81.47%), 2 (7.40%) on HV, and 3 (11.12%) on 
IPS, as illustrated in table 2.

Mixed SWD had 5.7 folds increase the risk of having 
focal Epileptiform Discharge compared to symmetrical 
SWD, and it was statistically significant, while 
asymmetrical SWD had a slight increase in the risk of 
focal Epileptiform Discharge compared to symmetrical 
SWD but it not statistically significant, as illustrated in 
table 2.

This study did not show the statistically significant 
difference between IGE subtypes and focal IEDS 
presence (see table 3).

Table 1: Relationship between Focal Epileptiform 
Discharge and various predictors 

Variables 

Focal IEDS

p-valuePositive 
(38)

Negative 
(71)

Age (years), mean ± SD 20.55 ± 
8.35

23.97 ± 
11.00 0.072 a 

Male, number (%) 15 
(39.4%)

28 
(39.4%) 0.997 b

Positive family history, 
number (%)

13 
(34.2%)

18 
(25.3%) 0.329 b

Age of Onset (yeas), mean 
± SD

13.58 ± 
5.89

13.16 ± 
5.93 0.727 a 

Duration (years), mean 
± SD

7.05 ± 
6.35

7.05 ± 
6.35 0.275 c

Seizure frequency, mean 
± SD

2.20 ± 
2.37

4.32 ± 
5.84 0.123 c

AED number, mean ± SD 1.45 ± 
0.60

1.21 ± 
0.41 0.016 a

an Independent t-test, b chi-square test, c Mann Whitney U test 

Table 2: Effect of propagative tests on focal IEDS 
in IGE

Predictors Focal IEDS (38) p-value

Provocative tests

<0.001   Without 11 (28.9%)

   With 27 (71.1%)

REM sleep 22 (57.9%), HV 2 (5.2%), and IPS 3 (7.9%)
Z-test used (=  -3.24)
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Table 3: association between Focal Epileptiform Discharge and its possible predictors

Predictors

Focal IEDS

OR (95%CI) p-value
Positive (38) Negative (71)

SWD

   Symmetrical 17 (44.7%) 49 (69.0%) 5.765 (1.994-16.670) 0.001

   Asymmetrical 7 (18.4%) 15 (21.1%) 1.345 (0.469-3.856) 0.581

   Mixed 14 (36.8%) 7 (9.9%) 1.0 -

Type of ICE

   CAE 5 (13.2%) 8 (11.3%) 1.193 (0.405-3.587) 0.765

   JME 13 (34.2%) 28 (39.4%) 0.799 (0.341-1.869) 0.680

   JAE 9 (23.7%) 22 (31.0%) 0.507 (0.296-1.675) 0.420

   GTCS alone 9 (23.7%) 8 (11.3%) 2.444 (0.868-7.294) 0.088

   EMA 0 (0.0%) 3 (4.2%) - 0.550

Binary logistic regression analysis 

DISCUSSION

In the current study the overall incidence of focal 
IEDS was 38.4%, which was quite comparable to a large 
number of studies on this topic; on the other hand, it was 
higher than, and lower than some others. Focal IEDs was 
34% in a study of adults with proven absences (11), and 
35% in another study in IGEs (3), and 30-35% in a study 
done on JME patient. Other work is done showing 38% 
the rate of focal IEDs in EEG of IGE Patients. The rate 
of 16 -37% of patients with absence had focal IEDS (12). 
Even though higher per cent’s, 56% was observed in a 
study done on patients with primary generalized epilepsy 
monitored for two decades (13), while a study detected 
91% of 11 children with CAE had Focal EEG features 
(14), another study showed 47% of 41 patients had focal 
interictal epileptiform discharges (15). The dissimilarity 
between the studies highly related to patients character, 
sample size, a period of the study, protocol and time 
of recording, inclusions and exclusion criteria and 
syndrome vs seizure choice.

Results maybe anecdotal if criteria of patient’s 
selection were not harsh, as for previous CNS infections, 
head trauma, or patients with coexistence of clinical focal 
seizure elements. The elimination of frontal absences 
and EEGs with the phenomena of secondary bilateral 
synchrony in this study affected the no of records with 
focal IEDSs, but Focal IEDs the selection and allowed to 
confidently address the sample as idiopathic Standards 
of our work in nominating the activity as focal keeps out 
the asymmetrical SWDs and lateralized SWDs, this is in 
distinctions to other studies (13), who allowed for those to 
be labeled as focal EEG features.

In the current study age, the age of onset and family 
history failed to elicit differences between focal IEDS 
presence and absence; this is compatible with studies 
done on the same points (11, 15).

This study established the statistically important 
difference between patients with focal IEDS in the 
record, having more number of AEDs than patients with 
no focal IEDS. This detailed information about the type 
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of medication and possible interaction with their impact 
on the EEG may be needed to be studied to doubtlessly 
decide basis of the relation between focal IEDS and no. 
of AEDs. Studies pointed to the relation of the existence 
of focal IEDS and polytherapy in JME patient (16, 17). The 
difference between these studies and our work is the IGE 
subtypes which included. In which we employed ILAE 
task force classification 2001, which included updates 
in some syndromes in IGE phenotypes than ILAE 
1989, e.g., EGTCS- alone which allow the studying of 
GTCS not necessarily at waking, to establish that focal 
discharges results in appropriate AED choice leading to 
poor seizure control and hence polytherapy.

Focal IEDS in IGE is highly state-dependent, and 
it affected by provocative tests in distinguished degree. 
The effect was in the form of increased amplitude and 
frequency, not affecting its field. Only 11 patients out 
of 38 their FOCAL IEDS was found regardless of 
provocative tests. Effect of sleep and HV were studied 
by S Koutroumanidis, M showing similar results (14). 

Patients with asymmetrical GSWD associated 
with focal IEDs than patient with symmetrical GSWD, 
voltage asymmetry between both hemispheres regional 
in well-known feature of GSWD of IGEs. Usually, occur 
during non-REM sleep and called fragmented SWD, 
drawback on our work was that state of each patient 
with asymmetrical GSWD was not labelled to analyze 
the information we observed. Could this focal IEDSs 
especially when are focal spike slow wave complexes 
are fragmented GSWD.

Studying focal feature in different IGE domain 
showed JME to be the most subtype with focal IEDS, 
(34.2%). Followed by JAE (23.7%), GTA (23.7%), 
CAE (13.2%), EMEA (5.3%). Results might be 
different from the only few studies which investigated 
each IGE subtype separately. A study on patients with 
absence seizure found JAE most common IGE subtype 
with focal IEDS (11). Another found GTCSA the most 
common IGE subtype with focal IEDS (15). However, this 
difference could be explained by that their small sample 
size which compared ours and that not all IGE subtypes 
were included. In general focal IEDS in IGE studied as 
a whole category (12) or taking only one syndrome like 
(14, 18) or selecting patients with IGE with specific seizure 
semiology (11). 

CONCLUSIONS & RECOMMENDATIONS

Focal IEDs are almost present in one-third of the 
records of IGE’s EEG. They are frequent, and there is 
a high possibility of their appearance in routine EEG. 
Further studies on the correlation of the presence of 
these focal discharges with the clinical behaviour in the 
setting of seizure frequency in each sub-syndrome and 
responses to AEDs. 
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ABSTRACT

The distributions of fuel using tanker truck have been increasing in terms of complex risks related to the 
potential of fire and explosion. Various studies and case reports have proven that the level of accidents or fire 
and explosions of fuel tanker trucks is rising. The objective of this study is to calculate personal and societal 
risk levels. Preliminary case study was conducted in filling shed of the Fuel Terminal X Jakarta. Data on 
locations, materials, meteorology hazard identification, activities and process, case reports, and installation 
were collected from measurements, observations, or interviews processes, as well as provided by the company 
and from existing literatures. Individual Risk per Annum (IRPA) for individual risk and Potential Loss of 
Life (PLL) for societal risk were calculated from frequency analysis using Event Tree Analysis (ETA). 
Furthermore, the consequences were analyzed using Areal Location of Hazardous Atmosphere (ALOHA® 
5.4.4) software of fire and explosion based on a worst-case scenario modeling. The individual risk per year 
for office workers, field workers, society and road users were 4.16E-09; 6.99E-09; 1.73E-08 and 6.59E-13, 
respectively. The societal risk was 1.49×10-5 per year. Compared to the UK HSE Risk Criteria, the findings 
showed that the individual and societal risks of each category were still acceptable and tolerable. 

Keywords: Quantitative Risk Assessment (QRA); fire; explosion; tanker truck; fuel.
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INTRODUCTION

Dangerous chemicals, including oil and gas products, 
are distributed in enormous number daily. Center for 
Chemical Process Safety (CCPS), the transportation 
systems have the high potential to release the dangerous 
chemical material which has the effects for the society, 
property, and the environment1. In 2004, Major Hazard 
Incident Data Services/MHIDAS report states that 43% 
of 12,179 accidents occurred during the transportation 
process2. The hazardous chemical transportation volume 
in Europe between 1990-1998 show that its number 
reach 35 % of land transportation number. Cars are the 
main dangerous chemical transportation in Europe, and 
its number is expected to increase every year3.  

The number of traffic accidents is seven times higher 
than railway or water accidents. Brenck and Mondry 
(1998) states that the accidents often happened to the 
transportation modes with the capacity exceeding 10,000 
L4. German Federal Statistic Office (2000) reported 
that the traffic accident involving dangerous chemical 
transportation with or without the release’s effects had 
caused injury and serious property damage. The study 
conducted in 1999 shows that most of the accidents 
involving dangerous chemical release (34 of 52 cases, 
or 65 %) occurred while transporting the materials under 
category 3 (combustible liquid)5. 

On 2011, crude oil uses amounted to 32.7 % of the 
total energy use in Indonesia. Those number increased 
by 4.04 % from 2010 and it is expected to increase every 
year6. Fire can cause an explosion and vice versa7. Fire, 
explosion, and environmental pollution are relevant with 
hydrocarbon industry, and they may cause financial loss 
and other damages 8,9.  
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Fuel oil transportation activities use various modes 
of transportation, including tanker trucks. In 2012, an 
explosion of a tanker truck killed 22 people and injured 
111 people in Riyadh10.  Similar to that case, on 29 
August 1998, a tanker truck transporting 23,000 L of 
gasoline got into an accident in Zurich, causing fire 
and many injuries11. Unfortunately, there is no adequate 
relevant statistical data in Indonesia yet.    

Center for Chemical Process Safety (CCPS) 
has created the guidelines for hazardous chemical 
transportation risk assessment. The assessment process 
includes determining the scenario and its incident 
potential, the consequence evaluation, the accident 
estimation, the accident’s effects estimation, and the 
risk level estimation1,12.  Fuel Terminal X is one of 
national company’s fuel terminals involved in upstream 
and downstream oil and gas industries. Furthermore, 
the company is one of the largest companies with high 
frequency of fuel oil transportation activities. 

Therefore, Quantitative Fire and Explosion Risk 
Assessment (QFERA) must be implemented as a proper 
precaution to determine and control the hazard and risk 
of fire and explosion in tanker trucks. The purpose of the 
study is to perform a fire and explosion quantitative risk 
assessment on fuel tankers to decide the most appropriate 
risks in one of the Fuel Terminal X Jakarta’s case study.

METHOD

The preliminary case study was conducted at the 
Jakarta Fuel Terminal from April to July 2015. The 
object of research was in the form of a fuel tank with the 
largest capacity (40000 liters) transporting the premium 
fuel. Data concerning locations were collected using 
GPS. Meteorological data were generated from the 
Indonesian Agency for Meteorological, Climatological 
and Geophysics. Data concerning hazard identifications, 
chemical materials, tanker truck specifications, activities 
and process, case or accidents reports, employees record 
and company assets were collected from observation, 
and interview. Data were evaluated then analyzed 
using Quantitative Risk Assessment (QRA) method to 
determine the individual and societal risk levels. The 
data analysis was done by identifying the risks of fire 
and explosion, and then verifying the field to set a fire 
and explosion scenarios. Individual Risk per Annum 
(IRPA) of individual risk and Potential Loss of Life 
(PLL) of societal risk were calculated from frequency 

analysis using Event Tree Analysis (ETA). Furthermore, 
the consequences were analyzed using Areal Location 
of Hazardous Atmosphere (ALOHA® 5.4.4) software 
of fire and explosion based on a worst-case scenario 
modelling.

RESULTS 

The tanker trucks in company X were managed by 
a third party with 13 subcontractors. The tanker trucks 
activities including loading, distributing and unloading. 
Every day, 240 units of tanker trucks distribute 6,000 
KL of fuel. The distribution route covers Jakarta, Bogor, 
Depok, Tangerang, and Bekasi.

The fuel leakage from the tankers in the filling shed 
area is considered having a high-risk danger level. In 
fact, there has been a fire accident in the area. The filling 
process itself takes 1 hour. Fuel Terminal X Jakarta have 
12 filing sheds, each of which can accommodate 3-6 
tanker trucks. Therefore, every hour, almost 72 tanker 
trucks stand by in the area. Every tanker truck was 
operated by 1 driver and 1 crew who filled the tanker 
with fuel during loading process in the filling shed new 
gentry. 

According to OSHA and NIOSH, Pentane density is 
2.48 times higher than the air13,14.  The baseline event is 
in accordance with the risk identification result, which 
is the leakage from the bottom loading valve in the tank 
with the rate of 4 × 10-5 per hour which is then converted 
to 6.08 × 10-4 per year. The immediate ignition probability 
is determined according to Purple Book (2005) for road 
tanker continuous, which is 0.1. The delayed ignition 
probability is 0.9 because it happened in the chemical 
plant area or oil refinery15. Another probability is 
determined in accordance with the observation result 
toward the existing fire safety system. The ETA result 
can happen if the scenario preconditions are fulfilled. 
The ETA frequency calculation can be used to calculate 
the risk level.  

Table 1. The Summary of Risk Level Calculation 
According to Scenario 

Scenario Frequency Type
Fire Ball 5,490E-05 Immediate Fire
BLEVE 2,890E-06 Immediate Fire
UVCE 4,213E-04 Explosion
Dispersion 4,928E-05 Dispersion
Flash Fire 2,341E-06 Delayed Fire
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 The fire and explosion risks calculation can be 
used to determine the worst-case scenario. The failure 
scenarios which are most likely to occur are: fire from 
the spreading flammable vapor cloud, thermal radiation 
from the flammable area, BLEVE, and vapor cloud 
explosion (VCE) (Table 1). The scenario modeling 
results are shown on Table 2.

The simulation results from some of the fire and 
explosion scenarios show that there is hazard potential 

that threaten the safety of the society around Fuel 
Terminal X Jakarta. Fuel Terminal X Jakarta, which 
is located at Koja District, North Jakarta, occupies 
483,520,000 m2 of land area. Individual and societal 
risks assessments using population data from the area 
show that the population density is 10,811.78 people/ 
km2 in 2013. The assumed numbers of daily public 
transportation users in the area in 2013 amounted to 
20,971 people/day16.

Table 2. The Consequences Modeling Result 

Scenario Threat Zone Reach Effects Affected Area
Flammable vapor 
Cloud

Red 38.405 m 8400 ppm =60% LEL= Flame Pockets, 
fire if ignition sources present 

Filling shed 1

Yellow 119.786 m 1400 ppm = 10% LEL, no fire potential All filling shed area, 
tanker truck queue 

Fire with thermal 
radiation

Red 24.689 m 10 kW/m2 = may cause death in 60 
seconds 

Filling shed 1-4

Orange 34.747 m 5 kW/m2 = may cause 2 degree burn 
level in 60 seconds 

Filling shed 5-6

Yellow 53.035 m 2 kW/m2 = may cause injuries in 60 
seconds 

Until filling shed 9

BLEVE Red 311.81 m 10 kW/m2 = may cause death in 60 
seconds 

Control room, filling 
shed, 13 storage tanks, 
buildings, society, traffic 
user

Orange 440.741 m 5 kW/m2 = may cause 2 degree burn 
level in 60 seconds

4 storage tanks, 
buildings, society, traffic 
user

Yellow 686.714 m 2 kW/m2 = may cause injuries in 60 
seconds

5 storage tanks, 
buildings, society, traffic 
user

Explosion/VCE Red 37.490 m > 8.0 psi = may cause the damage of the 
car and surrounding building 

Filling shed 1-6

Orange 55.778 m > 3.5 psi = may cause serious wound Filling shed 6-7
Yellow 128.016 m > 1 psi = may cause the glasses 

shattered 
Filling shed, 3 storage 
tanks, buildings

Quantitatively, the risks are calculated based on the 
individual and societal risks. Risk actions calculated 
from the quantitative risk assessment are: Potential Loss 
of Life (PLL); Individual Risk Per Annum (IRPA); and 
Societal Risk Criteria. The risk calculation are compared 
with the risk criteria from HSE UK17. The individual 
risk calculation result shows that all of the workers and 
tanker truck crews are in the acceptable level based on 

Table 3. The individual risks for society and traffic users 
are in the acceptable level as well. However, the society 
individual risk level is higher than that of the workers. It 
is supported by the estimation that the society members 
stay at home for 24 hours for the worst-case scenario. 
Therefore, continuous dissemination to workers and 
society members must be performed to make their safety, 
especially related to fire and explosion, as a priority. 
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Table 3.  Potential Loss of Life. Individual Risk, and Societal Risk Calculation 

No Category
Amount
(person)

IR for 
Immediate 
Fire

IR for 
Delayed Fire

IR for 
Explosion IRPA

PLL
(per year)

1 Office employees 72 4,160E-09 0,000E+00 0,000E+00 4,160E-09 2,995E-07

2 Shift employees 1071 5,719E-09 1,849E-12 1,269E-09 6,990E-09 7,487E-06

3 Societies 409 1,733E-08 0,000E+00 0,000E+00 1,733E-08 7,089E-06

4 Traffic users 292 6,595E-13 0,000E+00 0,000E+00 6,595E-13 1,926E-10

Total 1844 1,487E-05

The cumulative risk has to be below the tolerable 
individual risk that has been approved (Societal Risk 
Criteria) showed in Figure 1. The cumulative risk which 
is over the Societal Risk Criteria can be categorized 
as unacceptable and must be reported. The mitigation 
plan must be initiated as well to reduce the risks in the 
tolerable area. However, it is important that the activities’ 
risks between the tolerable and the avoidable must be 
reduced in accordance with the ‘As Low As Reasonably 
Practicable’ (ALARP) concept. 

Figure 1. Individual Risk Criteria Fuel Terminal X Jakarta

Societal risk can be compared between every 
employees’ group, namely the workers with office 
hour and the workers working under shift system. 
The societal risk for employees with 8 working hours 
a day is 2.995× 10-7 per year, which is still considered 
acceptable. The societal risk for employees with 12 
working hours a day is 7.487 × 10-6 per year, which is also 
considered acceptable. The fire and explosion training 
and dissemination program must be continuously well 
maintained. 

Overall PLL with the frequency of 1.487 × 10-5 per 
year is within ALARP risk or tolerable area according 
to the worst-case scenario. Although it is within the 

ALARP category, even the smallest fire and explosion 
risks must be considered.  

DISCUSSION

The tanker trucks have also been supplied with safety 
standard system and emergency response equipment for 
any accidents, such as in the cases of fire and explosion. 
In the filling process, there is a high risk of fuel leaking or 
overflowing during the filling process, especially at the 
filling sheds which have not implemented the automatic 
system. Besides the interlock system, the tankers must 
be equipped with a tank to contain the fuel overspill to 
reduce the risks. 

According to the simulation system on the effects 
of tanker leakage, an emergency response system and 
an evacuation route in the area must be considered. The 
worst case that can happen is the failure of the detection 
and control systems. An advanced detection system 
must be installed at the filling shed area to reduce the 
effects. The main detector that must be installed is flame 
detector, so the flame source can be easily found and 
controlled. 

The existing administrative control in the Fuel 
Terminal X is a limitation to the filling shed entry 
area. In addition, Fuel Terminal X also implements 
various procedures and actions in their emergency 
response, inspection, maintenance, and other activities. 
The company holds fire and explosion trainings in 
collaboration with third parties and disseminates 
information to the workers and tanker trucks crews.   

The company documents show that there are some 
factors affecting the transportation safety, especially 
tanker truck crews’ behavior. The tanker truck staff, 

Office Employee (8 hours/day) : 4.160E-09 
Shift employee and tanker truct driver  
(12 hours/day) : 6.990E-09 
Society near Fuel Terminal X : 1,733E-08 
Traffic user near Fuel Terminal X : 6,595E-13 
 
 
 

 

 

 

Acceptable Region
(no need for detailed

work to justify ALARP)

Intolerable
Region

Negligible Risk

The ALARP or
Tolerable Region Re

du
cin

gR
isk

10-3

10-5

  
 



 436        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

especially the driver, must be healthy both physically and 
psychologically and must have adequate understandings 
on occupational health and safety, fuel distribution and 
handling, the use of Protective Personal Equipment and 
tanker truck installation, and emergency response.  

Implementing proper dissemination to surrounding 
community and the traffic users must also be considered. 
The surrounding community must know about the safe 
zones from fire and explosion incidents. The restriction 
beyond the safe zone must be considered as well to 
minimize any possible external threat. The company must 
improve the cooperation with the relevant organizations, 
such as the Fire Agency, the Police Department, the 
Ministry of Transportation, Jasa Marga, and the society 
members. This cooperation will ease the evacuation and 
mitigation process. 

The findings of this study are expected to serve 
as an initial assessment and a consideration for the 
improvement of fire safety related to tanker trucks. 
Further study can be conducted to understand the fire 
and explosion risk levels in the distribution route. 
However, if the emergency conditions do present, the 
company is expected to give an adequate response and 
run a rehabilitation and reconstruction program after the 
incident. 

CONCLUSION 

The risk assessment results show that the individual 
risk for the company workers and the society around 
Fuel Terminal X Jakarta are in the Acceptable category 
according to Risk Acceptance Criteria HSE UK. The 
overall societal risks for the individual and the society 
are at the ‘Tolerable’ level or ALARP. Existing fire 
safety system involving fire and explosion preventions 
and controls that the company already implemented 
must be well maintained. Further risk assessment along 
distribution route must be implemented as well.
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Smile Card as a Breakthrough to Increase Dental and Oral 
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ABSTRACT

School dental health services are implemented in an integrated manner through primary dental and oral 
health activities at the Public Health Center with the activities in the form of the School Dental Health Unit 
(UKGS) program. Various methods are used to achieve maximum dental and oral health, such as promotion 
and demonstration of toothbrushes for elementary school children. One way to improve children’s behavior 
in maintaining dental and oral hygiene is by providing dental health education on how to brush teeth properly 
and correctly by using appropriate and appropriate aids or media. A Smile Card is one of the right methods to 
change children’s behavior in maintaining dental and oral hygiene. This study aims to determine the effect 
of Smile Card on the oral and dental health of children. The sample were 150 people divided into groups 
of intervention and control. The results showed that there were differences in the influence of knowledge 
and the role of parents in improving dental and oral hygiene between the groups given the Smile Card 
intervention with the group not given the Smile Card, where p = 0.001 <0.05. It can be concluded that the 
knowledge and role of parents influence the improvement of children’s oral and dental hygiene. 
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INTRODUCTION

School Dental Health Unit (UKGS) activities are 
part of the activities of the School Health Unit (UKS) 
which are routinely carried out in schools with the aim of 
fostering and realizing student independence for healthy 
living that enables the realization of optimal community 
health.

The presentation of the population who had dental 
and oral problems according to Basic Health Research 
(Riskesdas) in 2007 and 2013 increased from 23.2% 
to 25.9%. Among people who have dental and oral 
health problems, the percentage of the population who 
received dental medical care increased from 29.7% in 
2007 to 31.1% in 2013. Similar to the Effective Medical 
Demand (EMD) which is defined as the percentage 
of the problematic population with teeth and mouth 

in the last 12 months multiplied by the percentage of 
residents who received dental care or treatment from 
dental medical personnel increased from 6.9% in 2007 
to 8.1% in 2013. Most of the population aged ≥10 years 
(93.8 %) brush their teeth every day. Most residents also 
brush their teeth during an afternoon shower, which is 
79.7%. Most residents brush their teeth every day during 
a morning shower or an afternoon bath. The true habit of 
brushing the Indonesian population is only 2.3%(1). The 
proportion of people who brush their teeth every day after 
breakfast is only 12.6% and before going to bed at night 
only 28.7%. This may be due to a lack of knowledge and 
awareness of the teeth-mouth hygiene, as well as areas 
that are still difficult to reach information due to varying 
geographical conditions. Three provinces that had the 
highest percentage in brushing their teeth were DKI 
Jakarta Province (98.5%), West Java Province (95.8%), 
and East Kalimantan Province (95.5%), while the lowest 
was in NTT Province (74.7% ) and Papua Province 
(58.4%)(1). Factors of economic and income levels, 
as well as knowledge, show that low socioeconomic 
conditions have little awareness and knowledge of the 
importance of maintaining dental health compared to 
people who have a higher socioeconomic life. Other 
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factors are attitudes and behavior towards dental 
health maintenance such as oral hygiene related to the 
frequency and habits of brushing teeth, the number and 
frequency of cariogenic foods that cause caries (2).

MATERIALS AND METHOD

This research was an attempt to create a new method 
by using a Smile Card to improve the degree of dental 
and oral hygiene in elementary school students in Jakarta. 
This research was conducted in Elementary School in 
Jakarta in 2016 with a total sample of 150 people. The first 
group was the intervention group that was given dental 
health education with a demonstration of brushing their 
teeth with a jaw model aids and accompanied by a Smile 
Card and the control group was given a tooth brushing 
education using a jaw model without Smile Card. The 
main sources needed in this study are 1) toothbrush, 2) 
students, 3) parents of students, and 4) Smile Cards.

The making of this new method was carried out in 
several steps: 1) promotion by demonstration and giving 
a Smile Card, 2) improving the family’s ability in early 
prevention of cavities, 3) monitoring brushing teeth with 
the Smile Card, 4) testing methods through field research, 
5) conclusion and submission of recommendations.

FINDINGS

The Role of Smile Card to Knowledge of Dental and 
Oral Care

The choice of method is based on the theory that 
dental health care by brushing teeth using a jaw model, 
as well as mentoring using a Smile Card has better 
results than without mentoring. Parental participation 
is very necessary for caring for, educating, encouraging 
and supervising. Mother plays an important role in 
maintaining the health of the child’s teeth in underlying 
the formation of positive behaviors that support 
children’s dental health. The attitude and behavior of 
parents in maintaining dental health has a significant 
influence on children’s behavior(3). Giving a Smile Card 
will help in monitoring the child’s brushing habits by 
the teacher and parents. Children’s oral and dental health 
depends on children’s adherence and mentoring parents 
in caring for them(4). With the willingness of parents to 
start treatment on the child’s teeth, a better child’s oral 
and dental health will be obtained(5).  For more details, 
see Table 1.

Table 1.  Distribution of knowledge of respondents 
given smile cards with control group respondents 
against dental and oral health elementary school 
children in Jakarta

Variable Mean SD p-value n

Knowledge

          Treatment 14.2800 1.0042

0.001

75

          Control 13.4733 1.6777 75

The Table 1 shows that there was a significant 
difference of knowledge between the respondents given 
the Smile Card intervention with the respondents who 
are not given the Smile Card (control), namely p = 
0.001. The mean score of knowledge of the respondents 
given the smiling card 14.2800 + 1.0042 and control 
group 13.4733 + 1.6777. Thus granting a Smile Card can 
increase elementary students’ knowledge about dental 
and oral health.

Effect of Smile Cards on the Role of Parents in the 
Dental and Oral Care

With the health promotion intervention program 
by demonstrating and giving a Smile Card, as well as 
improving the ability of families to make early prevention 
of cavities with the habit of brushing their teeth regularly, 
will improve the ability of the community, especially 
elementary school students and can be observed the habit 
of brushing their teeth. Health promotion intervention 
program with the resulting Smile Card can be used as 
dental and oral health services in order to carry out 
various promotive and preventive activities in dental and 
oral health. This intervention will be strongly related to 
family empowerment as the smallest group in society, 
as an effort to improve the quality of dental and oral 
health in various dental and oral health services, both in 
rural and urban areas. Therefore, knowledge, especially 
of the mother’s knowledge of dental and oral hygiene, 
greatly determines the cleanliness of the child’s teeth 
and mouth(6),(7). For more details can be seen in Table 2.
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Table 2.  Distribution of parent roles in children given a smile card withcontrol group on dental and oral 
health of primary school children in Jakarta

Variable Mean SD p-value n

The role of parents

Treatment 6.63 0.700
0.001

75

Control 5.84 0.883 75

The results of the analysis showed that there were 
significant differences in the role of parents between 
students who were given a Smile Card intervention 
and those who were not given a Smile Card (control), 
namely p = 0.001. The mean score of role of parents was 
given Smile Card 6.63 + 0.700 and control group 5.84 + 
0.883. Thus giving Smile Card can improve the role of 
parents in maintaining oral hygiene.

Recommendations

From the results of the analysis, it was concluded 
that the Smile Card accompanied by a demonstration 
of brushing teeth proven to improve the dental and oral 
hygiene of elementary school students in Jakarta. The 
most powerful influence in improving oral hygiene is the 
sole factor of parents and is shown to interact strongly 
with knowledge in efforts to improve dental hygiene of 
primary school students in Jakarta. It is recommended 
that educators or extension workers, both dental health 
workers and dental health cadres, conduct dental 
and oral health promotions and demonstrations to be 
accompanied by a Smile Card so that optimal goals can 
be obtained for improving the level of dental and oral 
hygiene of elementary school children.

DISCUSSION

This study presents the use of smile cards as a method 
to improve the dental and oral health of elementary school 
students. Child and parent knowledge about dental and 
oral health is very important in shaping behaviors that 
support oral and dental hygiene of parents’ children with 
low knowledge of dental and oral health are predisposing 
factors for behavior that does not support children’s oral 
and dental health(4),(8). This can happen because parents 
are the main social force that influences children’s 
development, including dental and oral health care for 
children(3),(9),(10). Knowledge is influenced by education, 
especially promotion and demonstration of dental and 
oral hygiene care. Health education is the simplest and 

most cost-effective approach(11),(12). Extension education 
in the form of promotions and demonstrations equipped 
with a smile card will make it easier for children and 
parents, especially mothers, to adhere to children’s 
oral and dental health care. Health education increases 
awareness of the importance of dental and oral health(6). 
Therefore the existence of a smile card will help children 
and mothers to care for the health of their teeth and 
mouth. The attention of parents, especially mothers, to 
the health of the teeth and mouth of children begins early 
so that a habit is obtained to obtain general health.

Likewise, the role of parents has an influence 
on the cleanliness of the teeth and mouth of children. 
Family, that is, the attitude of parents to the importance 
of oral hygiene, plays a major role in the preservation 
of healthy children’s teeth. The family creates the 
environment necessary for a healthy lifestyle, increases 
self-confidence, and helps shape habits(7). This can 
occur because the behavior and health practices of 
parents generally have an influence on the dental health 
of children(5). The role of parents has a big influence 
because children also learn from what they see, hear, 
and from experience about an event. Children learn 
through their observations of an activity carried out 
by their mother-father or teacher. Children learn from 
what they hear from parents and people around them 
and their environment. Children will imitate mother-
father activities so that they gain experience about an 
event(13). The more active the role of parents towards 
their children, the better the behavior of children. 
In this case, parents not only play a role but also act. 
Dental health status is influenced by health behavioral 
factors which include factors of knowledge, attitude, 
and action (practice). Therefore, the role of parents is 
very important in guiding, understanding, reminding 
and setting an example so that children are able to 
develop their personal growth, parental responsibilities, 
and loving care and provide facilities for children so 
that children can maintain the health of their teeth and 
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mouth. Parents, especially the mother, are the closest 
figure to the child since the child was born, besides that 
the child’s behavior also plays a role in maintaining the 
health of his teeth and mouth(14).

CONCLUSION

This study has recommended the Smile Card 
method as a breakthrough in improving dental and oral 
hygiene in elementary school students. This method can 
be used in promotions accompanied by tooth brushing 
demonstrations to improve the degree of dental and oral 
hygiene of elementary school students. The results of the 
study prove that the knowledge and role of parents have 
an influence on improving children’s oral hygiene.
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ABSTRACT

Background and Aim: Infant’s nutritional needs for optimal growth and development up to of 6 months 
can be supplied by exclusive breastfeeding because it contains all the nutrients as the infant needs. However, 
the exclusive breastfeeding practice has been relatively low in Indonesia, including Tapakis District in West 
Sumatera Province. The study aimed to explore the determinant factors related to this practice. 

Method: A cross sectional study was conducted in Uakan Tapakis District, on 88 mothers who have a child 
aged 0-12 months. To understand the determinant factors, the data was analyzed both using bivariate and 
multivariate analysis.

Result: The result shows that exclusive breastfeeding is associated to knowledge (p=0.025), attitude 
(p=0.038), motivation (p=0.044), occupational status (p=0,025), health resource availability (p=0,028), 
health officer role (p = 0,013) and family support (p= 0,038).  Moreover, the most dominant variable is the 
role of health workers in supporting the breastfeeding practice (p= 0.013, OR=8.772).

Conclusion: The health workers, especially midwife plays significant role in supporting breastfeeding 
practice. It is necessary to have good communication and health education from health workers for the 
succeed implementation.
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BACKGROUNDS

The standard of health in a country can be seen from 
Infant Mortality Rate (IMR) and the life expectancy of 
its population.1 Globally, the World Health Organization 
(WHO) states that the number of infant deaths is about 1 
million stillbirths and 2.7 million deaths in the first week 
of life. More than 63 countries in the world, including 
in the Asian region, are in dire need of efforts to reduce 
the infant mortality in order to achieve the Suitable 
Development Goals (SDGs) target, namely 12 deaths 
per 1,000 live births in 2030.2

In Indonesia especially, the IMR is also relatively 
higher than neighboring countries. The data of Indonesian 
Demographic and Health Survey (IDHS) has shown that 
the IMR dropped from 68 to 32 deaths per 1,000 live 
births in 1991 and 2012 respectively.3 In West Sumatra 
Province especially, the cases of infant mortality was 
found 392 cases in 2014.4

WHO and the United Nations Children’s Fund 
(UNICEF) lead global breastfeeding advocacy initiatives 
to ensure that exclusive breastfeeding rates increase by 
at least 50% by 2025.5 WHO and UNICEF in Infant and 
Young Child Feeding, recommend the gold standard for 
feeding infants and children are (1) early breastfeeding 
initiation at 1 hour of birth, (2) Exclusive breastfeeding in 
the first 6 months, and (3) introduction to complementary 
solid food with adequate and safe nutrition at 6 months 
together with continuing breastfeeding for up to 2 
years or more.6 World Breastfeeding Week Guide in 
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2016 states that exclusive breastfeeding has a large 
contribution to growth and endurance. Children who are 
given exclusive breastfeeding will have optimal growth 
and development and are not easily get ill. This is in 
accordance with several global studies and facts.7

The coverage of exclusive breastfeeding in West 
Sumatra Province was relatively low, and did not reach 
the target, such as 60.0% in 2011 from the target of 
67.0%, and 75.1% in 2015 from the target of 83.0%.8 

The exclusive breastfeeding practice in Padang 
Pariaman Regency was even lower, which was only 56% 
and 57.4% in 2014 and 2015 respectively. Among all 
districts in Padang Pariaman, Ulakan Tapakis Districts 
was the lowest with  exclusive breastfeeding rate  29.8% 
in 2015.9 Therefore, the study aimed to explore the 
determinant factors related to exclusive breastfeeding in 
this district as a case study, that can be inferable data for 
Indonesia.

METHOD

A cross sectional study was conducted in Ulakan 
Tapakis District, with the data collection between June 
and November 2017. The participants of the study 
was  88 mothers who had a baby 06-12 months, which 
selected randomly. 

The instrument was developed by using Ministry 
of Health of Indonesia guidelines on breastfeeding 
practice. Later the data analyzed quantitatively  both 
using bivariate and multivariate analyses.

RESULT

The result shows that there are 21.6% participants 
who do an exclusive breastfeeding. The distribution of 
knowledge, attitude, education and other variables are 
comparable between high and low (as can be seen in 
table 1).

Tabel 1. Distribution The Implementation of 
Exclusive Breastfeeding and Related Factors

Variable
f
(n = 88)

%

Implementation of Exclusive 
Breastfeeding
Exclusive
Not Exclusive

19
69

21,6
78,4

Knowledge
Low Knowledge 
High Knowledge

50
38

56,8
43,2

Attitude
Negative Attitude
Positive Attitude

44
44

50,0
50,0

Motivation 
Not Good
Good

48
40

54,5
45,5

Education
Low
High

49
39

55,7
44,3

Occupation
Unemployed
Employed

66
22

75,0
25,0

Availability of Health Resources
Not Available
Available

58
30

65,9
34,1

Affordability of Health Resources
Unreachable
Affordable

47
41

53,4
46,6

Health Worker Skills
Unskilled 
Skilled

47
41

53,4
46,6

The Role of Health Workers
Do Not Play a Role
Play a Role

33
55

37,5
62,5

The Role of Non-Health Workers
Do Not Play a Role
Play a Role

71
17

80,7
19,3

Family Role
Do Not Play a Role
Play a Role

44
44

50,0
50,0

Myth 
Believes
Do Not Believe

51
37

58,0
42,0

Formula Milk Promotion
Interested
Not Interested

35
53

39,8
60,2

Health Problem
No Health Problem
There are Health Problem

83
5

94,3
5,7

The exclusive breastfeeding practice associated to 
knowledge (p=0.025), attitude (p=0.038), motivation 
(p=0.044), occupational status (p=0.025), health 
resource availability (p=0.028), health officer role (p = 
0,013), and family support (p=0.038) (see table 2). 

Cont... Tabel 1. Distribution The Implementation 
of Exclusive Breastfeeding and Related Factors
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Tabel 2. Variables relations with the implementation of exclusive breastfeeding

Variable

Implementation of Exclusive Breastfeeding

pExclusive (n 
= 19) %

Not
Exclusive
(n = 69)

%

Knowledge
High 13 34,2 25 65,8

0,025
Low 6 12,0 44 88,0

Attitude
Positive 14 31,8 30 68,2

0,038
Negative 5 11,4 39 88,6

Motivation
Good 13 32,5 27 67,5

0,044
Not Good 6 12,5 42 87,5

Education
High 11 28,2 28 71,8

0,278
Low 8 16,3 41 83,7

Occupational Status
Unemployed 10 15,2 56 84,8

0,025
Employed 9 40,9 13 59,1

Availability of Health 
Resources

Available 11 36,7 19 63,3
0,028

Not Available 8 13,8 50 86,2

Affordability of Health 
Resources

Affordable
8 19,5 33 76,6

0,855Not Affordable 11 23,4 36 80,5

Health Worker Skills
Unskilled 9 22,0 32 78,7

1,000
Skilled 10 21,3 37 78

The Role of Health Workers
Play a Role 17 30,9 38 69,1

0,013
Do Not Play a Role 2 6,1 31 93,9

The Role of Non-Health 
Workers

Play a Role 3 17,6 14 82,4
1,000

Do Not Play a Role 16 22,5 55 77,5

Family Support
Play a Role 14 31,8 30 68,2

0,038
Do Not Play a Role 5 11,4 39 88,6

Myth
Do Not Believe 6 16,2 31 83,8

0,435
Believes 13 25,5 38 74,5

Formula Milk Promotion
Not Interested 9 17,0 44 84,0

0,304
Interested 10 28,6 25 71,4

Health Problem No Health Problem 18 21,7 65 78,3
1,000

There are Health Problem 1 20,0 4 80,0
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Table 3 Dominant Factor The Implementation of Exclusive Breastfeeding

Variable p value OR 95 % CI

Last Step 

Motivation
Availability of health resources
Affordability of health resources
The role of health workers

0,004
0,998
0,998
0,013

8,560
1,778
0,000
8,772

1,978 – 37,054
0,000
0,000
1,584 – 48,596

Multivariate analysis shows that the most dominant variable is the role of the health worker, with p value 0.013 
and OR of 8.772 (CI=1.584 – 48,596).

DISCUSSIONS

Based on the results of the study, it is found that 
only a small proportion (21.6%) of respondents who 
carrie out exclusive breastfeeding on their babies. 
This result is very far from the achievement target of 
exclusive breastfeeding which is supposed to be 83.0%. 
According to research conducted by Rhokliana10 mother, 
family, and community have little understanding about 
exclusive breastfeeding. Not a few mothers who still 
throw colostrum away because it is considered dirty. 
In addition, the habit of giving food and drinks early to 
baby in community also cause unsuccessful exclusive 
breastfeeding. Some mothers also lack of confidence 
to be able to breastfeed their babies. This encourages 
mothers to easily stop breastfeeding and replace it with 
formula milk.

The study it reveals that the knowledge of mother 
is associated to  the implementation of exclusive 
breastfeeding. Another research conducted by 
Kusumaningrum11 states that the poor knowledge 
is thought to be due to lack of information, lack of 
clarity of information, and lack of ability to understand 
the information received. The research conducted 
by Kusumaningtyas12 states that poor knowledge in 
Exclusive breastfeeding can be caused by other factors 
that influence knowledge, including non-supporting 
environmental factors that can prevent a person from 
having poor knowledge. 

The study also shows that there is a significant 
relationship between the attitudes of respondents and the 
implementation of exclusive breastfeeding. This is in 
accordance with Haryati’s13 opinion, that a mother who 
has never received advice or experience, breastfeeding 
counseling and the ins and outs of others, as well as from 
reading books, the mother will have less knowledge 
and influencing her attitude so that it becomes negative 

towards exclusive breastfeeding. 

The motivation is also significantly associated to the 
implementation of exclusive breastfeeding. Sopiyani’s 
study14 in Klaten District found a very significant positive 
relationship between social support and motivation 
to provide exclusive breastfeeding. That is, the higher 
(stronger) the social support, the higher the motivation 
for giving exclusive breastfeeding.

Leve of education is also associated to 
implementation of exclusive breastfeeding significantly. 
The results of this study are not in line with Atabik15 
in his research, which states that there is a significant 
relationship between the level of maternal education 
and the implementation of exclusive breastfeeding in 
the Pamotan village of Rembang Regency. Mothers 
who have higher education generally also have better 
nutrition knowledge and have greater attention to the 
nutritional needs of children. 

Meanwhile occupational status is also associated 
to exclusive breastfeeding practice. Its means that 
good environment very much influence the mother in 
their feeding baby practice. As Satino’s research16 in 
Surakarta City, explained that environmental factors 
support exclusive breastfeeding and the environment did 
not support exclusive breastfeeding. 

The study also shows that the availability and 
access to health resources very much associated to the 
implementation of exclusive breastfeeding. Likely due 
to lack of information about exclusive breastfeeding 
from childbirth helper in the place of the mother 
giving birth. It can be expected that the combination of 
these two components is the key to the success of the 
lactation process.17  In order to be able to achieve a wider 
community health service, a Health Center (Puskesmas) 
was established Posyandu (Integrated service post). 
Particularly in the field of midwifery with the aim 
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of accelerating the reduction of maternal and infant 
mortality, the idea of a midwife in the village.18

The role and support of health workers is significantly 
associated to implementation of exclusive breastfeeding. 
The results of this study are in line with Tesy Mamonto’s 
research19 in the work area of Kotobangon Public Health 
Center, West Kotamobagu Subdistrict, Kotamobagu 
City, where the results of the study stated that there 
was a relationship between the role of health workers 
and exclusive breastfeeding, where most respondents 
did not exclusively breastfeed because of the lack of 
role/ support from health workers. Based on the results 
of research conducted by Josefa20 in the District of 
West Semarang, it turns out that the support of health 
workers in the period before and after childbirth, such 
as education and counseling, has not been as expected. 

Moreover, the family support, including husband 
and relatives who stay at the same house with 
participants is very much influenced them to have 
exclusive breastfeeding practice. Research conducted 
by Hedianti21 states that family members who play the 
most role in providing support in terms of informational 
support and assessment support are husbands, while 
family members who play the most role in instrumental 
support and emotional support are husbands and parents. 
From all of aspects of support, the family members who 
have the most role in providing support are husband and 
parents (67.9%).

About myth and false beliefs variables about baby 
food, based on the results of the study concluded that 
there was a significant relationship between the myths 
with the implementation of exclusive breastfeeding. 
One of the obstacles for breastfeeding mothers is their 
belief in myth. In fact, the myth cannot be proven true.22 
Myth is the fruit of ancient thought where analysis of 
a certain condition is still very limited. In line with the 
term ‘not all myths are wrong’, then not all myths can 
be held true.23  Formula milk promotion variable, based 
on the results of the study concluded that there was no 
relationship between the promotion of formula milk with 
the implementation of exclusive breastfeeding. This 
study is in line with the research conducted by Isnaini24, 
in which the mothers with poor education is at risk 
giving formula milk. Maternal education, in addition as 
the main asset in the household economy, also plays a 
role in the initial feeding of the baby.

Multivariate analysis result shows that the most 
dominant variable related to the implementation of 
exclusive breastfeeding is the role of health workers. In 
contrast to the research conducted by Tesy Mamonto19 in 
the work area of Kotobangun Health Center, Kotamobagu 
Timur District, Kotamobagu City, stated that the most 
dominant variable is respondent attitude towards 
exclusive breastfeeding. And research conducted by 
Astuti25 in the work area Serpong Health Center, said 
that the most dominant variable is the parent role related 
to the behavior of giving exclusive breastfeeding.

CONCLUSIONS

Based on the results of the research and discussion 
that refers to the research objectives, it can be concluded 
that  the factors related to the implementation of 
exclusive breastfeeding are including predisposing 
factors (knowledge, attitudes, motivation, and work), 
enabling factors (the availability of health resources),  
and reinforcing factors (the role of health workers and 
the role of the family). The most dominant variable 
is the role of health workers, which implies that good 
communication and health education from health 
workers is necessary for the succeed implementation of 
exclusive breastfeeding practice.
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ABSTRACT

After a decade of war, Iraqi government embarks in the strengthening of private firms after years of sanctions. 
The government of Iraq for the preceding period after the international war and a series of several sanctions 
that negatively affected medical system focused on the development of the old medical system. Studies 
show that strategic foresight contributes to the success of organizations. Hence, this study aims to identify 
the impact of strategic foresight on the success of healthcare marketing in Iraq. A total of 171 respondents 
collected from private hospitals and clinics. The results revealed that strategic foresight with customer, 
market, competitive and technology foresight has a positive impact on healthcare marketing.

Keywords: Iraq Healthcare, Customer Foresight, Market Foresight, Competitive Foresight, Technology 
Foresight.

INTRODUCTION

Iraqi economy and general healthcare system are 
emerging from a long term conflict that dwelled for 
many decades. The government has the role of providing 
medical services to its citizens through government-
owned hospitals or facilitation of the private hospitals and 
healthcare firms1 . The marketing of the private medical 
firms in Iraq was put on course after the subsidence of 
the 2003 US invasion2. The medical system of Iraq is 
run by the Iraqi government, but the more substantial 
portion is left to the private sector3 . The growth of the 
private health sector in Iraq depends on the invitation of 
the private investors who will facilitate the growth and 
development of the customer-driven medical system4 . 

Many authors and researchers have written articles 
and journals regarding Iraqi future medical system. The 
researchers have focused on the independent topics of 
patient’s foresight, market prediction and competition5. 
Others have significantly focused on the needs of the 
technology and the roles it plays in impacting needs 
of the Iraqi medical market amid the rising number of 
private hospitals6 . Private hospitals market themselves 
with three different purposes. First, they want to 

understand their patients well. The hospital search to 
have a deeper insight into their customers and buyers7. 
Marketing helps in identifying the needs of customers 
and finding a suitable fit for the need. Marketing ought 
to communicate in a clear way that provides enough 
information and customers decide to make purchases 
by been convinced that the product will fulfill their 
needs.  There is a need to improve the marketing of 
private hospitals in Iraq. The reason has been that most 
of them have been ineffective for various reasons 8 . This 
includes lack of cohesion between business strategy and 
the marketing strategy employed, and failure to establish 
a marketing strategy that is unique9 . The purpose of this 
study is to show how a private hospital can use strategic 
foresight to improve its marketing10.The private hospitals 
market their services with an aim of increasing their 
revenues. These hospitals have not done all there is to 
do in there marketing 11 .Thus, there is a need to improve 
the current marketing models by applying appropriate 
strategic tools. 

LITERATURE REVIEW

Strategic Foresight

According to (Rohrbeck et al., 2013)12, they voiced 
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out that strategic foresight originates from the two 
words strategy and foresight. Foresight is the ability of 
an institution or a firm to judge and predict correctly 
what is going to happen in the future and so as to plan 
its actions based on this knowledge13. In studies, termed 
strategic foresight as a strategy tool that gives a clear 
picture of the true nature of something of product. 
He went ahead and explained that strategic insight 
entailed the act of carrying out product testing sessions 
to clearly evaluate and get a clear insight of a type of 
product. According to(David,2012)14 Strategic foresight 
includes four dimensions (Customer (CUF),Market 
(MAF),Competitive (COF),Technology (TEF)) as it 
shown in figure 1.

Figure 1. Strategic Foresight Dimensions

The aspect of customer foresight can be observed 
from a different perspective, but for marketing purposes, 
private medical firms are driven by a single agenda of 
profitability. A private hospital in Iraq partners with 
international pharmaceutical firms in the provision of 
medical services15. Market foresight is one of the key 
factors in the formulation of the organization’s strategy. 
It varies with the nature of the organization and its 
needs when it comes to strategy but the essence of 
any strategy must be about building the future. Thus, 
strategic planning should always include consideration 
of potential and potential scenarios in the relevant 
business environment; hence the market foresight must 
be systematic and planned16. Technology is a significant 
component of the medical facility. As an independent 
variable, technology influences the growth of medical 
and healthcare growth. For instance, communication 
plays a significant role in connecting people and medical 
facilities. The awareness’s need for private hospitals 
to reach people depends on the level of technology. 
Competitive foresight is an important tool for developing 
the strategic vision required by analyzing competitors and 
developing future solutions that can represent a future 
competitive advantage that contributes to improving the 
competitive position of the organization17.

Healthcare Marketing

Some scholar has an opinion that the marketing 
strategy model is not adequate to market both goods 
and services 18. Goods and services have different 
characteristics like goods are tangible whereas services 
are intangible 19 . According to Hill & Alexander 
(2017)20, strategic priorities are concerned with long-
term goals and highly rank customers satisfaction. 
Organizations have their vital focus on the customer and 
provide the goods and services which will satisfy their 
needs so as to create customer loyalty 21. To achieve this. 
The marketing manager is at the pivot to ensure a proper 
marketing is conducted to convince customers that the 
product will satisfy their needs. 

Private hospitals market themselves with three 
different purposes. First, they want to understand their 
patients well. The hospital search to have a deeper 
insight into their customers and buyers7. Marketing 
helps in identifying the needs of customers and finding a 
suitable fit for the need. 

MATERIAL AND METHOD

Instrument

The instrument of this study was the survey it was 
used and conducted in private hospitals and clinics, the 
population for this study comprises of the physicians, 
random sample has been selected among them, the sample 
size is 171 . The first section deals with demographic 
sample. the second section deals with strategic foresight 
and its dimensions (CUF ,MAF,COF,TEF) , depending 
on  the scale was developed and standardized by 
(David,2012)14, the third section deals with healthcare 
marketing , depending on  the scale was developed 
and standardized by (Kumar et al.,2014)22. Cronbach’s 
Alpa coefficient was used to determine the internal 
consistency and it is refer to a good value of all the items 
and the value of Cronbach’s Alpa was 0.952 in general 
which insures the reliability of the instrument.

Normality

The normality test used to deciding use parametric 
or non-parametric tests, for this purpose Kolmogorov-
Smirnov test is used for normality test, and when data is 
normal distribution, non-parametric statistical tests can 
be used to analyze and verse versa if distribution is not 
normal, parametric tests can be used . Results in Table 1 
refer to that the data are normally distributed.  
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Table 1: Normality Test

Variable
Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

SF 0.096 171 0.060 0.935 171 0.064

HM 0.115 171 0.063 0.936 171 0.057

Factor Analysis

The questionnaire items of SF for each of dimensions were factor analyzed to establish the dimensions of the 
responses, as it shown from Table 3 the confirmatory factor analysis exceed 0.5 and refer to that the items relating 
to each of SF factors loaded onto the anticipated factors as it shown in Table 2.

Table 2: Factor Loadings

Item Path Factor Loading Item Path Factor Loading

CUF 1 <--- CUF 0.647 COF 11 <--- COF 0.786

CUF 2 <--- CUF 0.741 COF 12 <--- COF 0.835

CUF 3 <--- CUF 0.726 COF 13 <--- COF 0.635

CUF 4 <--- CUF 0.766 COF 14 <--- COF 0.758

CUF 5 <--- CUF 0.676 COF 15 <--- COF 0.575

MAF 6 <--- MAF 0.703 TEF 16 <--- TEF 0.654

MAF 7 <--- MAF 0.630 TEF 17 <--- TEF 0.621

MAF 8 <--- MAF 0.778 TEF 18 <--- TEF 0.705

MAF 9 <--- MAF 0.716 TEF 19 <--- TEF 0.725

MAF 10 <--- MAF 0.621 TEF 20 <--- TEF 0.697

Conceptual Framework

The Conceptual framework developed shall further conceptualize the impact of SF dimensions on 
HM, and it developed according to the literatures and scales, as it is presented in Figure 2.

Figure 2: Conceptual Framework
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FINDINGS

The results of Table 3 show that there is a positive 
significant relationship between SF and HM (r=0.795 
,t=17.050 ,P<0.05) . This result is consistent with 
(David,2012)14 study where SF has been considered as 
a success factor to improve the performance. Regarding 
the dimensions the results show that there is a positive 
significant relationship between CUF and HM (r=0.620 
,t=10.272 ,P<0.05) . This result is consistent with 
(Rohrbeck et al., 2013)12 study where CUF has been 
considered as critical success factor of HM .Moreover 
, the obtained results point out that there is significant 
association between MAF and HM (r=0.732 ,t=13.970 
,P<0.05), and this result is compatible with (David,2012)14 
recommendation where it stressed that MAF has a high 
effect on HM .Regarding COF the results show that 
there is a positive significant relationship between COF 
and HM (r=0.691 ,t=12.416 ,P<0.05) . This result is 
consistent with (Rohrbeck et al., 2013)12 study where 
COF has been considered as critical success factor of 
HM .Moreover, the obtained results point out that there 
is significant association between TEF and HM (r=0.685 
,t=12.217 ,P<0.05), and this result is compatible with 
(David,2012)14 recommendation where it stressed that 
TEF has a high effect on HM .

Table 3: Correlation Coefficient Results

IV r T sig DV

SF 0.795 17.050 P<0.05

HM

CUF 0.620 10.272 P<0.05

MAF 0.732 13.970 P<0.05

COF 0.691 12.416 P<0.05

TEF 0.685 12.217 P<0.05

Table 4 results show that SF has a positive impact 
on HM, SF explains 63.2% of the variance and predict 
0.805 increase in HM , the significant level is <0.05 
and (F=290.686), and the regression equation is 
(HM=0.874+0.805 SF) therefore the results support 
the hypothesis 1. Regarding the dimensions the 
results show that there is a positive impact of CUF on 
HM, CUF explains 38.4% of the variance in HM and 
predict 0.591 increase in HM , the significant level is 
<0.05 and (F=105.509) , and the regression equation is 
(HM=1.738+0.591 CUF) therefore the result support 
the hypothesis 2  there is statistically significant impact 
of CUF on HM. Moreover , the obtained results point 
out that there is a positive impact of MAF on HM, 
MAF explains 53.6% of the variance in HM and 
predict 0.609 increase in HM , the significant level is 
<0.05 and (F=195.166) , and the regression equation is 
(HM=1.765+0.609 MAF) therefore the result support 
the hypothesis 3 : there is statistically significant impact 
of MAF on HM. Also results refer to positive impact of 
COF on HM, COF explains 47.7% of the variance in HM 
and predict 0.583 increase in HM , the significant level 
is <0.05 and (F=154.155) , and the regression equation 
is (HM=1.826+0.583 COF), therefore the result support 
the hypothesis 4 : there is statistically significant impact 
of COF on HM . Finally, the results show that there is a 
positive impact of TEF on HM, TEF explains 49.9% of 
the variance in HM and predict 0.590 increase in HM , 
the significant level is <0.05 and (F=149.263) , and the 
regression equation is (HM=1.822+0.590 TEF) therefore 
the result support the hypothesis 5 there is statistically 
significant impact of TEF on HM. Accordingly, the 
results support the study hypothesis and sub hypothesis . 

Table 4: Regression Analysis Results

IV β0 β1 R2 Adj-R2 F sig SE

SF 0.874 0.805 0.632 0.630 290.686 0.000 0.315

CUF 1.738 0.591 0.384 0.381 105.509 0.000 0.408

MAF 1.765 0.609 0.536 0.533 195.166 0.000 0.354

COF 1.826 0.583 0.477 0.474 154.155 0.000 0.376

TEF 1.822 0.590 0.469 0.466 149.263 0.000 0.379
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DISCUSSION AND CONCLUSION

In recent years, the public healthcare sector in Iraq has 
suffered from the conditions of the war on terror, which 
have affected the provision of logistical and financial 
capabilities; Therefore, the private healthcare sector has 
emerged as a competitive alternative, requiring effective 
strategic tools 23. Many studies ensures that it is beyond 
doubt that there is indeed a need to bridge the knowledge 
gaps by examining the relation between SF and HM . 
as such this study aims to identify the relationships that 
are significant for SF and HM , including the notion of 
how such this relationship can enhance HM. Iraq has 
undergone decades of war and unwavering sanctions 
from the United Nations. For example, Power failure 
grids as a result of the Gulf War in the 1990s and a 
decade of sanctions 24 were among the side effects on 
the hospitals and water; sanitary installations on which it 
depends on sufficient electricity supply. 

 Iraq is in the middle of the desert and therefore, 
traveling for most households and families in search 
for medical services is a huge challenge. The future 
of the Iraqi population is heavily dependent on the out 
of the pocket medical services which is provided by 
private firms25.  Therefore having a medical system that 
is regulated by the government through subsidies and 
the provision of necessary facility promotes the growth 
of private sectors. The re-emergence of the medical 
facilities of Iraq is faced by many challenges among 
them is inadequate medical personnel 6. The future of 
the Iraq medical system and marketing of private firms 
is positively modified by the factor of technology, 
competition, and clients. The results indicate that 
customer and market foresight have a positive impact on 
the success of healthcare marketing. Paying attention to 
the customer, providing good service, with a true vision 
of marketing positively affects the success of healthcare 
marketing. In addition to employing technology and 
enhancing competitiveness. Consequently, It is pretty 
clear that these tools play a vital role in healthcare 
marketing and therefore the health institutions should try 
all means available to invest on these four tools.
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ABSTRACT
     Water pollution is one of the main problems that cause harm to man and his environment. In order to 
evaluate the quality of our inland water and the extent of its contamination with organic matter, this study 
was conducted.

Water samples were collected monthly from six selected stations on Euphrates river, three of them in Nasiriya 
city are Al-Sindinawiya, Al-Fadhliya and Souk Al-Shuyuk district. The other three were in Abu Al-Shulan, 
Al-Medana city center and Qurna district for the period from October 2017 to May 2018. Samples collected 
in 500 ml polyethylene bottles. The biological oxygen demand (BOD) was determined by the BOD Sensor 
after calibration and processing.

The results of the study showed that the values   of BOD5 had recorded the highest concentration in the first 
site of the study and amounted 47.5 mg/l either the lowest value was recorded in the fourth site (4.87) mg/l, 
as well as the values   in the other four stations were 6 in S2, 7.12 mg/l in S3, 7.62 in S5, and 6.75 mg/l in 
S6, respectively. The values   of BOD5 during the months of the study ranged from 2 to 54 mg /l as lowest 
and highest value during the months of March 2018 and May 2018, respectively. The  river water classified  
according to Hynes scale as doubtful clean in the fourth station, bad in the second, third, fifth and sixth 
stations, and very bad at the first station. In general, all study sites assessed as very bad (13.31) mg/l.     

Statistically, there were significant differences between the values   of the BOD5 between stations at the 
probability level (p ≤ 0.05), these significant differences not showed between the months.

Keyword: Organic pollution, BOD5, Euphrates river, Iraq.

INTRODUCTION

Pollution is the contamination of the Earth 
components environment with materials that interfere 
with human health (1), either water pollution maybe it 
can be said that any undesirable change in the physical, 
chemical or biological properties of water lead to loss of 
favorite water qualities for living organisms (2). Sewage  
is the main water pollution, which can be defined as a 
mixture of organic waste from several human activities 
such as food preparation, washing dishes, latrines, 
baths, laundry, house cleaning and bathing (3), and when 
discharged to  water systems show a lot of problems in 
the water body.

Biochemical oxygen demand (BOD) forms the key 
indicator of organic load in any wastewater system. This 

property is expressed as the amount of dissolved oxygen 
required by aerobic biological organisms for degrading 
organic materials present in a given water sample at 
certain temperature over a specific time period (4). When 
any type of organic material reaches the water body, 
the living organisms begin to break down and analyze 
this material. During this process, oxygen amount in 
the water is consumed through the breathing of aerobic 
organisms. The amount of consumption depends on the 
concentration of the organic load in the water. Thus a 
low BOD is an indicator of good quality while high 
BOD indicates polluted water (5). Water quality classified 
depending on BOD5 values to five class were very clean, 
clean, fairly clean, doubtful clean and bad (6).

As a result of the absence of any previous 
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environmental study on Euphrates river at Nasiriya and 
Basra cities, this indicator has been used to determine 
the water quality and organic pollution, and our current 
idea was selected.

MATERIALS AND METHOD

Description of study sites

Euphrates river is one of the main rivers in Iraq. 
The importance of Euphrates river has been highlighted 
since ancient times due to its varied uses in agriculture, 
fishing, water transport and trade. It penetrates most 
of Iraq’s provinces. It has a length about 3000 km and 
penetrates the Iraqi cities with a length of 1160 km, 
equivalent to about 38.7% of the total length of the river.

Six sampling stations were identified along the river 
in Nasiriyah and Basra governorates (Figure 1). Three 
sites were selected within the geographical area of Dhi 
Qar, including the sample S1, this sample was taken from 
the area of Al-Sindinaoui near the center of Nasiriyah 
and this area is contaminated with sewage, there was a 
sewage station in the center of Nasiriyah, whose waste 
is drained into the river water. This area is characterized 

as an agricultural area. The sample site (S2) was taken 
from the center of Fadhliya area. This area is dominated 
by the agricultural character, where the sugarcane plant 
is abundant on the river, there are also cages for raising 
fish. Third sample (S3) was in the center of the Souk 
al-Shuyuk district near (Al-Sabra Bridge). This area 
is characterized by occurred a large number of human 
activities and large quantities of city waste discharged 
to the river.

In Basra province, three sites were selected within 
this geographical area. The site of sample (S4) was within 
between Chabaish and Medina district in an area called 
Abu Shulan, this area is an extension of the marshes in 
Dhi Qar and Basra provinces. The location of the sample 
S5 was at Medina district center (below the bridge). This 
area is characterized by many sources of pollution from 
sewage, waste accumulated as well as operations water 
from oil companies located near the river and its waste. 
Finally, the location of sample S6 was in Qurna district 
in Oujan Pasha area, about 4 km from the confluence of 
the Tigris River in the Euphrates in the Shatt al-Arab and 
This area is characterized mostly as agricultural areas 
free from sources of pollution, both civil and industrial.

Figure (1): Study sites on Euphrates river in Nasiriyah and Basra provinces.
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MATERIALS AND DEVICES

In the present study, the BOD sensor method, which 
includes a set of substances and tools such as nitrification 
inhibitor, NaOH, bottle for setting sample size, dark 
sample bottle, magnetic stripe, rubber cover, the base of 
carrying the bottles, specific incubator and sensor , was 
used to determine the biological oxygen demand in the 
water of Euphrates river.

Procedures

The test is conducted in airtight bottles 500ml 
capacity in the absence of light and under a controlled 
temperature (20± 1°C) for 5 days by take 432ml from 
water samples, the results take directly from sensor 
display and multiplying suitable factor, were expressed 
as (mg/l).

Statistical analysis

The significance of the differences, whether study 
site differences or monthly differences, were determined 
by variance analysis method, using the Statistical 
Package for the Social Sciences (SPSS) version 20 at the 
probability level (p≤ 0.05) (7).

RESULTS AND DISCUSSION

The results of the study showed a difference in the 
values of the biological oxygen demand between stations 
(4.87-47.5 mg/l) (Fig. 2). Statistical analysis results 
indicate that there were significant differences between 
the stations (p≤ 0.05), and the values varied within the 
study months and recorded the highest in May 2018 in 
S1 (54 mg/l), and the lowest in March 2018 at the second 
sites (2 mg/l) (Fig. 3).

The results of S1 recorded clearly changed compare 
with other sites, BOD5 values in this site was 47.5 
mg/l as mean  (Fig. 2), and the water quality was very 
poor according to Hynes due to its proximity to the 
wastewater treatment plant in Nasiriya about 200 meters 
from the treatment plant and this shows not found 
true treatment processing or may exist but inefficient, 
as well as increasing the concentration of phosphates 
causes appearance eutrophication phenomenon which 
adversely effects on the values of oxygen in river water 
and this was confirmed by (8).

Second site results indicated that the value of BOD5 
was bad (6 mg/l) as mean (Fig. 2), although this area 
was free from human activities and industrial pollutants, 
but agricultural pollutants which discharge to river 
water may contribute significantly to organic pollution, 
which effects on the value of BOD5 in the waters, this is 
consistent with (9) which show in his study that spread of 
fish ponds in water body contribute significantly to the 
growth of neighborhoods that causes deplete dissolved 
oxygen in the water and that’s appearing during the 
study period.

The third site recorded relatively high BOD5 values 
compare with S2, the value was 7.12 mg/l (Fig. 2) and 
this value is classified as bad water may be the reason 
was characterize the study area with increasing human 
activity and discharge large amounts of city waste to 
the river water. Research showed that population and 
industrial activities to contribute significantly in the 
emergence of organic pollution in nearby water bodies 
on such activities (10), and this is consistent with the 
current study results.

The fourth site recorded the lowest rate of BOD5 
values (4.6 mg/l) (Fig.3), this may be caused by dilution 
factor as this region was extension for marsh area and 
low organic contamination which may result from the 
activities of the same organisms that live in the study 
area (11).

BOD5 values in S5 was 7.62 mg/l as mean (Fig. 
2), this due to the sources diversity of pollution which 
arrived to the river water such as sewage and waste 
accumulated as a result of population activities, may be 
the main reason for organic pollution increasing (12), as 
well as, the high proportion of salt and the oil companies 
remnants up to river water which may directly affect the 
percentage of oxygen dissolved in water through the 
formation of oily layers that act as soundproofing affects 
BOD5 and dissolved oxygen values in river water.

The results mean of BOD5 in the sixth site was 6.75 
mg/l (Fig. 2), the study area was marked as agricultural 
area, fertilizers and pesticides were used in it and near 
the banks of the river, which leads to high concentration 
of organic substances and various nutrients. As results 
indirectly organic pollution leads to an increase in the 
values of BOD5.
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Figure 2: Variations in BOD5 values between sites during the study period on Euphrates river.

The result of BOD5 values during the months of October 2017, November, December, January 2018, February, 
March, April and May were 12.66, 14, 14.83, 13.16, 11.33, 10.66, 12.83 and 17 mg/l, respectively. BOD5 values 
results during the months of study were fairly close together (Fig. 3, 4) and did not show any significant differences 
(p≤ 0.05) and were generally tend to decline in values during winter season (Fig. 4). These decreasing may be related 
with water temperature which recorded low degrees when moving from autumn to winter months, beside an increase 
in dissolved oxygen concentrations, which in turn effect on the BOD5. In March month, the decline may be linked to 
increased rainfall which worked as dilution factor although high temperature resulting a significant increase in water 
levels which in turn led to a decrease in the BOD5 values, this pointed out by (13) in his study.

Figure 3: Variations in BOD5 values between months during the study period on Euphrates river.
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Figure 4: Variations in BOD5 values between seasons during the study period on Euphrates river.

CONCLUSIONS

The water of the Euphrates River in the studied area 
is questionable in terms of its organic content and the 
quality of water in some stations is very bad.

The results showed significant differences between 
the studied stations, while the climatic conditions had no 
significant effect on BOD5 values.

The river has high energy through self-purification 
and disposal of pollutants.
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 ABSTRACT

Introduction: The performance of nurses determines patient safety and also a contribution of the knowledge 
possessed by nurses. Proper Knowledge Management will improve nurse performance. There have been many 
types of research about nurses’ work, but research on the performance of knowledge management nurses: 
Socialization, Externalization, Combination and Internalization (SECI), does not yet exist. The purpose of 
this study was to determine the effect of performance on the goal of patient safety based on knowledge 
management of SECI on the adverse events in Jakarta Islamic Hospital. Method: The research design used 
a quasi experiment pre post-test with the control group. The number of samples in the intervention group 
was 24 respondents and the control group was 37 respondents. Instruments that are used for patient safety 
and adverse events with performance interventions based on knowledge management of SECI patient  safety 
goals. The analysis used the Mann Whitney and Willcoxon statistical tests. Result: the study showed that 
work duration was a factor that affected patient safety, there were changes in patient safety before and after 
the intervention in the intervention group compared to the control group. There is a difference between 
the intervention group and the control group after being given performance interventions in Knowledge 
Management: SECI patient safety goals. Conclusion: this study recommends regular training for nurses 
about performance in patient safety: SECI-based patient safety goals and further research for different 
control groups of hospitals with the intervention group.
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INTRODUCTION

 The quality of hospital health services is largely 
determined by the quality of nursing services as a 
determining factor in the image of health care institutions. 
As nurses are the most number of professional groups, 
the foremost, closest and longest with patients and their 
families(1) in the process of achieving their health. One 
indicator of the quality of nursing services is patient 
satisfaction. Satisfaction is a comparison between 
the quality of service obtained with the desires, needs 

and expectations(2). In addition, satisfaction Indicators 
of service quality can also be seen in efforts to 
achieve patient safety.

The high quality of nursing services can be achieved 
by increasing nursing services(3), namely providing 
health services efficiently and effectively in accordance 
with professional standards, carried out service standards 
comprehensively in accordance with patient needs, 
utilising appropriate technology and research results in 
the development of health services so that an optimal 
level of health is achieved(4). The final results that will 
be measured are patient satisfaction and safety efforts of 
patients conducted by a nurse at the hospital, and these 
efforts demonstrate the achievement of the work in line 
with expectations, known as performance.
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Nurses performance will provide high results of 
work achievement that is strongly influenced by various 
factors, including the work system that is applied to the 
hospital(5–7), adequate employment resources and the 
characteristics of nurses in the form of knowledge, skills, 
abilities to act, motivation, attitudes, norms and values  
adopted. Nurse knowledge is the main element of nurse 
characteristics in achieving performance explain that 
service quality is related to effectiveness, timeliness, 
benefits, efficiency, sustainability and consistency of 
nursing services provided to patients, families and 
society(8,9). This shows that the quality of nursing services 
is influenced by the performance of nurses. Nurse 
performance is based on guidelines and standards that 
have become a reference in nursing services. As a 
reference, performance can also be seen from the aspects 
of patient safety, which is the achievement of patient 
safety goals.

The concept of managing knowledge (Knowledge 
Management) is currently getting much attention from 
researchers as a new study to find other models in 
solving nursing management problems(10). Knowledge 
of the nurses in patient safety regarding the six goals 
of patient safety will be a positive impact for nursing 
services in general(11).

Previous study in patients with elective surgery in 
the operating room ward of the Central General Hospital 
found the error of commission at 60% prophylactic 
antibiotics and 90.5% error of omission(12). Previous 
study in 2011 found a unexpected incident of 26.3% 
and a near-injury incident of 73.7%. The forms of those 
incidents are non-conformity of patient identification, 
errors in drug administration (wrong patients, types of 
drugs), blood samples of patients exchanged and patients 
falling(13). Based on the preliminary study in December 
2015 obtained the number of patient safety indicators 
based on patient safety reports in 2014 that there were 
Potential Injury Incidence of two events (18%), for 
Events of Near Injury were two events (18%), Non-
Injury Events were three events (27%), there were four 
Unexpected Events (36%), and Sentinel was 0%. 

Based on the background, to improve the 
performance of nurses so that the quality of nursing 
services is better, there have been many studies on the 
performance of nurses, but research on the effect of 
nurses’ performance in Knowledge Management-based 
Patient Safety: SECI on the Quality of Nurse Nursing 

Services, does not yet exist.

 MATERIAL AND METHOD

This study is aimed to answer specific objectives: 
analysis of the effect of nurses’ performance in 
the Knowledge Management-based Patient Safety 
Goals: SECI on Nursing Service Quality (patient safety, 
unexpected events), after being given intervention.

Research design

The design of the research is a quasi- 
experiment with pre- and post-test with control 
group research design which aims to test the effect of 
nurses’ performance in patient safety goals based 
on knowledge management: SECI on service quality 
in nursing by measuring the quality of nursing 
services before ( pre-test ) and after (post-test ) giving 
intervention (14,15).

Data Collection

The preparation stage was then developed to prepare 
a training module in the form of nurse performance in 
patient safety goals and knowledge management based 
on patient safety goals: SECI. Furthermore, at the 
implementation stage, training was held for two (2) days 
in providing knowledge of nurses’ performance in the 
goals of patient safety and patient safety goals based 
on knowledge management: SECI. After getting the 
training this was followed by an independent learning 
process, in the form of the application of the training 
results on their own for one week in order to apply the 
knowledge gained about the performance of nurses in the 
patient safety goals based on knowledge management: 
SECI. After the independent application is carried out, an 
evaluation of the knowledge about the results that have 
been obtained can be found by looking at the patients’ 
safety and unexpected incident index.

RESULT

The results of the study are based on the 
characteristics of respondents, which include age, 
income and length of work, as described in Table 1.

Table 1. Respondent equality test based on age, 
income and length of work at Jakarta Islamic Hospital 
Pondok Kopi (n1 = 24, n2 = 37)

 Based on the results of the analysis of Table 1, it 
was found that the average age of the intervention group 
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and the control group were in the early adult range 
and entered middle adulthood; the average income of 
the intervention group is greater (Rp. 5,529,166.67) 
compared to the control group (Rp 4,313,514,51) and 
the duration of the intervention group was longer (15.88 
years) than the control group (11.08 years). Equivalence 
statistical test results of the intervention group and 
control group are equivalent to p-value> 0.05.

The results of research based on patient safety 
include the accuracy of patient identification, effective 
communication improvement, increased drug safety 
monitoring, precise location (side), proper procedure 
and right patient surgery, reduction of risk of infection 
through the six steps of hand washing, and reduction 
of risk of patients falling before getting intervention in 
Jakarta Islamic Hospital (n1 = 24, n2 = 37) as described 
in Table 2.

Table 2. Respondents distribution of  Patients Safety Performance (n1 = 24 , n2 = 37) 

Variable
Intervention group Control group

F % F %

The accuracy of patient identification

Less precise 6 25 6 16.2

Right 18 75 31 83.8

Improved effective communication

Less precise 13 54.2 9 24.3

Right 11 45.8 28 75.7

Improved drug safety that needs to be monitored

Less effective 14 58.3 3 8.1

Effective 10 41.7 34 91.9

The certainty of exact location (side), proper procedure and right patient surgery

Less precise 0 0 1 2.7

Right 24 100 36 97.3

Reducing the risk of infection through the six  steps of hand washing

Less risk of infection 0 0 2 5.4

Risk of infection 24 100 35 94.6

Reducing the risk of patients falling 

Less risk of falling 4 16.7 8 21.6

Risk of falling 20 83.3 29 78.4

Based on the results of Table 2, statistical tests 
obtained the highest value of the intervention group 
and the control group close to the same as regard 
to exact location (side), proper procedure and right 
patient surgery, reduction of risk of infection through 
the six steps of hand washing and reducing the risk 
of patients falling. The aspects that are still lacking 
are in the accuracy of patient identification, improved 

effective communication, improved drug safety that 
needs to be monitored in the intervention group, and are 
perceived to be less than in the control group. The cut off 
points use the median due to abnormal distribution For 
the relationship between characteristics of patient safety 
and the interaction between characteristics, see Table 3.
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Table 3. Analysis of the relationship of characteristics with patient safety in Jakarta Islamic Hospital (n1 
= 24, n2 = 37)

Variable p value

Patient safety in the intervention group
- Age
- Length of working
- Income
- Education
- Work
- Gender

 
 0.863
0.953
0.869
0.692
0.625
0.620

Control group patient safety
- Age
- Length of working
- Income
- Education
- Work
- Gender

 
0.159
0.129
0.563
0.380
0.692
0.225

Intervention group
- Age with work duration
- Age with income

 
0,000
0,000

Control group
- Age with work duration
- Age with income

 
0,000
0,000

Based on the results of the statistical test shown in 
Table 3. it was found that, in both the intervention group 
and the control group, with patient safety there was no 

significant relationship (p> 0.05). While the results of 
the interaction test between age and length of work and 
income have a significant relationship (p = 0,000) both 
in the intervention group and the control group.

 Table 4. Statistical test changes in patient safety before and after being given intervention (n1 = 24, n2 = 
37); n1 = intervention group, n2 = control group

Variable Positive 
differences

Negative 
differences

Elementary school
error

SD test 
statistics p value

Patient safety before and after the 
intervention in the intervention 
group

 
18

 
6

 
26,091

 
3.53

 
0,000

Patient safety before and after 
giving intervention to the control 
group

 
12

 
25

 
26,384

 
1.57

 
0.116
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 Based on the statistical test results in Table 4 it was 
found that the change in positive understanding of patient 
safety in the intervention group after the intervention 
was increased compared to the control group, with the 
standard deviation error approaching the same. The 
results of the analysis showed that there were changes in 

patient safety before and after the intervention of nurses’ 
performance in the knowledge management target 
of patient safety: SECI in the intervention group (p = 
0.000), whereas in the control group there was no change 
in changes in patient safety before and after the nurse 
performance intervention in the patient safety goals 
based on knowledge management: SECI (p = 0.116).

Table 5. A statistical test of differences in patient safety in the intervention group and control group after 
being given intervention (n1 = 24, n2 = 37) n1 = intervention group, n2 = control group

Variable Mean rank Statistical test
Elementary 
school
error

SD test 
statistics p value

Patient safety after giving intervention to the 
intervention group and control group
- Less
- Good

  
 
16.28
10.23 33.5 14.67 -2.32 0.021

Based on the results of statistical test shown in Table 
5, it was found that the difference in understanding 
patient safety in the intervention group was better than 
the control group after being given intervention in the 
performance of nurses in patient safety goals based 
on knowledge management: SECI, with a standard 
deviation error of 14.67. The results of the analysis 
showed that there were differences in patient safety 
in the intervention group and the control group after 

being given intervention in the performance of nurses in 
patient safety goals based on knowledge management: 
SECI (p = 0.021).

The results of statistical tests about events were 
not expected in the intervention group and the control 
group after being given intervention in the performance 
of nurses in the patient safety goals based on knowledge 
management: SECI in Table 8 below:

 
Variable percentage

Drug safety that needs to be monitored 100

The certainty of location, procedure and patient surgery 100

Infection prevention and control 0.08

The accuracy of patient identification 0

Risk of infection 0

Risk of falling 0

Decubitus event number 0

Restrain injury incidence rate Not monitored

Phlebitis event figures 0

Near injury events (KNC) 0
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 Table 6 Unexpected event statistical tests after being 
given intervention in the performance of nurses in the 
patient safety goals based on knowledge management: 
SECI in Jakarta Islamic Hospital. Based on the results of 
the statistical test in Table 6, it was found that only 0.08% 
of infection prevention and control about unexpected 
events was still found after the intervention, while others 
were not found

 CONCLUSIONS 

The conclusion of the study is that the initial 
knowledge about the target of patient safety in the 
intervention group and the control group is less 
different. The factor that most influences patient safety 
is the length of work, whereby the longer they work the 
respondent is expected to understand more about patient 
safety. Changes in patient safety before and after giving 
intervention to the performance of nurses in the Patient 
Safety Target based on knowledge management: SECI 
in the intervention group was better and more significant 
than the control group. The difference in understanding 
patient safety in the intervention group was better than 
the control group after being given intervention in the 
performance of nurses in the patient safety goals based 
on knowledge management: SECI. The results of the 
analysis found that there were differences in patient 
safety in the intervention group and the control group 
after being given intervention in the performance of 
nurses in patient safety goals based on knowledge 
management: SECI. Concern is still found in unexpected 
events about infection prevention and control that needs 
to be corrected

 RECOMMENDATIONS 

Nurse Performance in Patient Safety Goals based 
on knowledge management: SECI, can be suggested as 
follows:

- Nurses’ knowledge through scientific activities in 
the form of training, learning from literature sources, 
discussions of abilities that have been carried out related 
to the performance of patient safety goals

- Nurse leaders to hold regular training on the 
performance of nurses in the Patient Safety Goals based 
on knowledge management: SECI

- Education can develop educational applications in 
the form of subjects that teach about nurses in the Patient 

Safety Goals based on knowledge management: SECI

- Nurse Ability in Patient Safety Goals based 
on knowledge management: SECI can improve with 
effective communication and teach the six steps of 
hygiene
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ABSTRACT

Side effects of Anti-Tuberculosis Drugs is a problem in the treatment of tuberculosis patients. In Barru 
Regency, the number of pulmonary TB patient visits in the outpatient and inpatient units in 2014-2016 was 
still high. Based on these data, it is deemed necessary to conduct research on the causes of cure rates in 
only 73% of the total users of pulmonary TB drugs, in terms of the side effects of anti-tuberculosis drugs, 
pulmonary disorders and gastric disorders.This study was conducted on Agustus, 2017 to January, 2018; 
using cross sectional approach. Subject of this study were 75 tuberculosis patients with BTA+ and side 
effects of Anti-Tuberculosis Drugs on the lungs and stomach, selected by total sampling. Data were obtained 
through interview, then analyzed by using path analysis. It is known that the pathways of influence were 
significant (T-value> 1.96) were knowledge on immune system, type of drug on immune system, knowledge 
on side effect of drug and type of drug on side effect of drug. Thus, the level of knowledge and types of drugs 
directly affect the immune system, as well as the side effects of drugs. Several factors that directly affect the 
side effects of anti-tuberculosis drugs are the level of knowledge and type of drug. Increased knowledge will 
reduce the side effects of the drug, because the patient makes an effort to neutralize the effect.

Keywords: Side effects, Anti-tuberculosis drug, Tuberculosis, Knowledge

INTRODUCTION

Tuberculosis (TB) is a chronic granulomatous 
infectious disease caused by the bacillus Mycobacterium 
tuberculosis bacilli (Mtb) which was discovered by 
Robert Koch in 1882.(1),(2) TB is an age old dreadful 
disease and globally, there were an estimated 10.4 
million new TB cases with 1.8 million TB deaths in 
2015.(1) Twenty five percent of all deaths caused by 
pulmonary tuberculosis disease and it has become the 
leading cause of death on infectious diseases.3 

The high incidence of pulmonary TB is a major 
problem for many countries in the world. WHO (2015) 
explains that 9.6 million of the world’s population 
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are infected with TB bacteria and the most cases of 
pulmonary TB are in Africa (37%), Southeast Asia 
(28%), and the Eastern Mediterranean (17%). Indonesia 
ranks fifth in the world as a contributor to TB sufferers 
after India, China, Nigeria and Pakistan(4). 

TB prevalence in Indonesia in 2013 (297 / 100,000 
population) was higher than in 2010 (289 / 100,000 
population). regions with the highest TB cases were West 
Java, East Java and Central Java, with smear positive 
cases of almost 40% of the total cases in Indonesia(5). 
Morbidity and mortality due to TB are serious problems, 
especially due to the emergence of side effects of anti-
tuberculosis drugs and most The patient felt unable to 
resist the side effects of the drug(6-8). It was noted that 
69.01% of patients experienced side effects of the drug(8). 
Side effects that often arise are stomach disorders (loss 
of appetite, nausea, stomach ache). Other disorders 
include joint pain, tingling and burning in the legs and 
redness of the urine. More severe side effects include 
tightness, severe hemoptysis, collapse, bronchiectasis, 
pneumothorax, and cardio pulmonary insufficiency, 
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itching and redness of the skin, deafness, balance 
disorders, visual disturbances, confusion and vomiting, 
purpura and shock(9).

The number of TB patients with smear + is 
8.470%, the Case Notification Rate (CNR) of new 
cases of TB with smear + per 100,000 population is 
97.98%, while the total number of TB cases in South 
Sulawesi is 12.625%(10). The partnership effort to reduce 
TB prevalence is an effort to eliminate pulmonary 
TB. Pulmonary TB prevention strategy is Directly 
Observed Treatment Shortcourse (DOTS) and has been 
implemented thoroughly in Indonesia since March 24, 
1999. The impact or side effects of anti-tuberculosis 
drugs is one of the risk factors for default(11-12).

Pulmonary TB treatment aims to cure patients and 
improve productivity and quality of life, prevent death, 
prevent recurrence, break the chain of transmission and 
prevent the transmission of drug-resistant pulmonary 
TB. Handling of the high prevalence of pulmonary 
TB must be done to control this disease, one of which 
is treatment. Drug therapy problems in pulmonary 
TB patients require special attention because patients 
consume a lot of drugs and in large doses. In one study, 
the incidence of drug therapy problems in the category 
of unwanted drug reactions or adverse drug reaction 
(ADR) was quite high(13).

Figure 1. Trend of New Pulmonary TB Patient in Barru 
Regency 2011-2016(14)

The number of pulmonary TB patient visits in the 
outpatient and inpatient units in 2014-2016 was still 
high. Based on these data, it is deemed necessary to 
conduct research on the causes of cure rates in only 73% 
of the total users of pulmonary TB drugs, in terms of 
the side effects of anti-tuberculosis drugs, pulmonary 
disorders and gastric disorders.

METHOD

This study was conducted on Agustus, 2017 to 
January, 2018; using cross sectional approach. Subject of 
this study were 75 tuberculosis patients with BTA+ and 

side effects of Anti-Tuberculosis Drugs on the lungs and 
stomach, selected by total sampling. Data were obtained 
through interview, then analyzed by using path analysis.

RESULTS

Note: X1 = knowledge, X2 = type of drug, X3 = dose 
of drug, Y1 = immune system, Y2 = drug side effects

Figure 2. Path coefficient of path analysis

Note: X1 = knowledge, X2 = type of drug, X3 = dose 
of drug, Y1 = immune system, Y2 = drug side effects

Figure 3. T-value of path analysis

Based on Figures 2 and Figure 3 it is known that the 
pathways of influence were significant (T-value> 1.96) 
were X1Y1, X2Y1, X1Y2 and X2Y2. Thus, 
the level of knowledge and types of drugs directly affect 
the immune system, as well as the side effects of drugs.

DISCUSSION

The results of data analysis showed that the level of 
knowledge directly affects the side effects of TB drugs 
on the lungs and stomach. The effect given is a negative 
influence, which means that if the level of knowledge 
increases then the side effects of the drug will decrease. 
In this regard, Handarini reports that respondents with 
good knowledge are more likely to be more obedient to 
taking medication(15).

This research is also in accordance with 
Notoatmodjo’s (2010) statement that one’s actions about 
a health problem will basically be influenced by one’s 
knowledge of the problem. In this case, the higher the 
level of knowledge possessed by TB patients, the higher 
the patient’s compliance with treatment(16).
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The results showed that the type of drug did not 
affect the side effects of the drug. This is because most 
patients stop taking the drug because they cannot stand 
the side effects of the drug.

The anti-TB drug exhibits greater level of efficacy 
with a satisfactory degree of toxicity; however 
combination treatment, especially during the intensive 
phase of therapy may produce severe adverse events(17). 
There may be considerable morbidity, even mortality, 
particularly with drug-induced hepatitis. These events 
may include substantial costs due to added visits, tests, 
and in more serious instances of hospitalizations(18).

Standard anti-TB therapy typically continues for 
six months. For the first 2 months, three to four drugs 
receive patients, namely rifampin (R), isoniazid (H), 
pyrazinamide (Z), and, in some cases, ethambutol (E). 
During the final 4 months, they continue with rifampin 
and isoniazid(19).

Tuberculosis is considered a serious disease, it can 
even be fatal if not treated properly. The treatment step 
given is the administration of antibiotics that must be 
spent by tuberculosis patients for a certain period of time 
according to a doctor’s prescription. Common types 
of antibiotics are isoniazid, rifampicin, pyrazinamide 
and ethambutol. Like other antibiotics, antibiotics for 
tuberculosis also have side effects, especially rifampicin, 
isoniazid, and ethambutol. Rifampicin can reduce the 
effectiveness of hormonal contraceptives, ethambutol 
can interfere with the function of vision and isoniazid has 
the potential to damage nerves. A number of other side 
effects of anti-tuberculosis drugs are nausea, vomiting, 
decreased appetite, jaundice, dark urine, fever, rash, and 
skin itching(9,20).

The healing period for tuberculosis varies depending 
on the patient’s health condition and the severity of the 
disease. The condition of the patient generally starts 
to improve and stop contagious after taking antibiotics 
for 2 weeks. To ensure complete recovery, TB patients 
must use antibiotics given by doctors for 6 months. If 
the patient does not take the medicine as recommended 
or stops taking it before the recommended time, the 
bacteria may not be able to completely disappear, even 
though the patient feels that his condition has improved. 
Patients with tuberculosis have the potential to become 
resistant to antibiotics. If this happens, the condition 
becomes more dangerous and difficult to treat. Thus, the 

healing period also becomes much longer.

The results showed that the dose of the drug had no 
effect on the side effects of the drug, either directly or 
indirectly, because the number of tuberculosis patients 
who stopped taking the drug due to the occurrence of 
disturbing side effects, so that many patients felt that 
they did not fit the drug(21-22). This causes a healing failure 
so the patient must repeat the treatment. Another thing 
that causes no side effects of drugs when taking anti-
tuberculosis drugs is because the dosage of tuberculosis 
medication is adjusted to the patient’s weight, and there 
is prevention to using a single drug. The immune system 
does not play a role in resistance and side effects of anti-
tuberculosis drugs(21-24).

Treatment with anti-tuberculosis drugs also concerns 
the suitability of the number of tablets swallowed by 
the patient’s body weight, which consists of 4 groups, 
namely 30-37 kg, 38-54 kg, 55-70 kg, and ≥ 71 kg. The 
more weight the patient has, the more tablets must be 
swallowed and the higher the dose. The administration 
of anti-tuberculosis drug dosage is seen from the 
presence or absence of the patient’s physiological and 
pathological conditions that prevent the use of drugs 
(contraindications)(25-26).

The results showed that the immune system had no 
effect on the side effects of the drug. The results of this 
study are different from the results of research conducted 
by Inez Clarasanti, Marthen CP Wongkar, Bradley J. 
Waleleng (2016) that in the use of anti-tuberculosis drugs 
(rifampicin, isoniazid, pyrazinamide and ethambutol 
/ streptomycin) side effects complicate treatment 
targets. Common liver function tests include aspartate 
transaminase (AST) or more commonly referred to as 
serum glutamic-oxaloacetic transaminase (SGOT), and 
alanine transaminase (ALT) which is usually referred to 
as serum glutamic-pyruvic transaminase (SGPT). SGOT 
and SGPT show improvement if damage or inflammation 
occurs in liver tissue. SGPT is more specific to liver 
damage than SGOT. A slight increase (up to twice the 
normal rate) of SGOT and SGPT concentrations is 
often found. If the concentration of SGOT and SGPT 
is more than twice the normal number, it is considered 
meaningful and requires further examination. If there is 
an increase in transaminase enzyme concentration, there 
is an indication of malnutrition(27).
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CONCLUSION

Several factors that directly affect the side effects of 
anti-tuberculosis drugs are the level of knowledge and 
type of drug. Increased knowledge will reduce the side 
effects of the drug, because the patient makes an effort 
to neutralize the effect.
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ABSTRACT

Non-pharmacological efforts to treat dysmenorrhoea are include cold compresses and warm compresses. 
The aim of this study was to determine the differences effect of cold compresses and warm compresses 
to β-Endorphin levels, IL-6 and TNFα among adolescents with dysmenorrhoea. The research was Post 
Test Only with Control Group. β endorphin, IL-6 and TNFα were measured by ELISA, then analyzed by 
Independent Sample T-Test. The average β level of Endorphin in cold compress group was 143.03 pg/ml, in 
warm compress group was 171.43 pg/ml; the average IL6 level in cold compress group was 1352.60 pg/ml, 
in warm compress group was 961.14 pg/ml and the average TNFα level in cold compress group was 345.75 
pg/ml, in warm compress group was 262.50 pg/ml. The results of Independent Sample T-Test showed that 
there was no difference in β levels of Endorphin IL-6 and TNFα in both of the warm and cold compresses 
group. Cold compress and warm compress can stimulate loose of Endorphin β levels and regulate uterine 
hypercontractility during menstrual pain. Cold compress and warm compress can be used as an alternative 
to treat dysmenorrhoea.
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INTRODUCTION

Dysmenorrhoea is a painful sensation with cramps 
sensation in the lower abdomen, and commonly 
followed by sweating, tachycardia, headache, nausea, 
vomiting, diarrhea, and back pain before or during 
menstruation(1-3). The intensity of menstrual pain was 
varies from mild, moderate and severe(4). Severe of 
dysmenorrhea give affects physical, psychological and 
social consequences(5).

The prevalence of dysmenorrhoea in the world 
was varies from 37% to 90.1%, in China there were 
37%(6), 55.5%-70% in adolescents and young adults 
in Turkey(7-8), 60.9% of female medical students in 
King Abdulaziz University(9), 74.4% in teenage girls in 

Ghana(10), 74%-86.1% in Iran, 77.6% among University 
of Gondar Students, Northwestern Ethiopia(11), 90.1% 
among Jordanian University students(12). In Indonesia 
an estimated 55% of women in productive age were 
experienced menstrual pain(13). In East Java, the number 
of reproductive young women aged 10-24 is 56,598 and 
about 11565 (1.31%) of those experienced dysmenorrhea 
and come to the obstetrics(14).

Factors that can increase the risk of dysmenorrhoea 
are include age and age of younger menarche, longer 
duration of menstruation, menstrual volume(15-17), low 
of BMI, smoking and alcoholism(16,18-19), low social 
support, family history of dysmenorrhoea, high caffeine 
consumsion(20), depression, anxiety and stress(7,21). 
Primary dysmenorrhoea has a biochemical basis and 
doe to prostaglandin loose during menstruation. During 
the luteal and menstrual phases, prostaglandin F2-
alpha (PGF2-α) were excretion. Excessive release of 
PGF2-α will increase the amplitude and frequency 
of uterine contractions and causes vasospasm of the 
uterine arterioles, causing lower abdominal ischemia 
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and cramps(22) and back pain(23). Psychiatric factors also 
play a role in the occurrence of primary dysmenorrhea. 
Stress can increase the levels of vasopressin and 
catecholamines and it will make vasoconstriction 
and ischemia in cells(24). Peripheral blood analysis in 
women with dysmenorrhoea shows excessive synthesis 
and concentration of oxytocin, PGF2-a, vasopressin, 
IL-6 and TNF(25-28). Dysmenorrhoea is a major cause 
of activities problem(29) such as absent from work or 
school(30-31) and decreased quality of life(8,32-33).

Pharmacological interventions for dysmenorrhoea 
use nonsteroidal anti-inflammatory drugs (NSAIDs) 
and oral contraceptive. The side effects including 
dependence(34-35), diarrhea, abdominal pain, nausea(36), 
kidney and liver complications, sleep disorders(37), 
digestive disorders(38). The failure rate of pharmacological 
treatment is 20-25%(39). Non-pharmacological 
interventions include cold and warm compress. Cold 
compress is ice therapy that can reduce prostaglandins 
which strengthens pain sensation and other subcutaneous 
at the injury place by inhibiting the inflammatory process. 
This is because cold compress can reduce blood flow 
to a part and reduce bleeding edema which is it cause 
analgesic effects by slowing the speed of nerve delivery 
so the pain impulses will less reach to the brain(40). Warm 
compresses with hot jars cause conduction, where there 
is transfer of heat from the bladder into the body and it 
giving dilation for blood vessels and decreased muscle 
tension so that dysmenorrhoea pain will be reduced(41). 
Skin stimulation causes the release of endorphins, thus 
blocking the transmission of pain stimuli(41). The results 
of previous studies showed that Moxibustion can reduce 

the levels of PGF2α, oxytocin, vWF and increasing the 
levels of β-EP. The effect of cold and warm compress 
on β-Endorphin, IL-6 and TNFα has not been clearly 
known, so the researchers are interested to conducting 
the research about The Effects of Cold Compress and 
Warm Compress on β- Endorphin levels, IL-6 and TNFα 
among Adolescents with Dysmenorrhoea.

MATERIALS AND METHOD

The design of this research was Pretest-Postest. The 
population were all students at FIK-Unipdu Jombang 
who experienced dysmenorrhoea. Sample size was 
40, selected by purposive sampling, then divided into 
cold compress group (n=20) and warm compress 
group (n=20). The instrument of data collection were 
thermometer, a hot jar and ice bag. Numeric Rating Scale 
used to measure pain level. ELISA inderect method to 
measure the levels of β Endorphin, IL-6 and TNFα using 
the. Data were analyzed by T-Test.

FINDINGS 

The intensity of dysmenorrhoea before giving cold 
compress were mostly at moderate. However, in warm 
compresses group were more than half of participant at 
severe level. Intensity of dysmenorrhoea after giving 
treatment in cold compresses group were mostly at 
mild, while in warm compresses group were mostly at 
moderate level. Homogeneity of variances test results 
showed that the intensity of dysmenorrhoea before and 
after giving treatment in both of groups were not have a 
significant difference.

Table 1. The differences of β-Endorphin levels, IL-6 and TNFα after giving intervention

Variable Cold compress Mean-
(SD)

Warm compress
Mean-(SD)

Mean Difference
(95%-CI)

p

β-Endorphin
IL-6
TNFα

143.03(3.97)
1352.60(3.57)
345.75(1.55)

171.43(2.59)
961.14(3.79)
262.50(6.14)

-28.40(-59.88=3.08)
39.46(-38.15-821.01)
83.25(-42.85-209.35)

0.074
0.070
0.179
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There were no have significant differences 
levels of β Endorphin, IL-6 and TNFα after 
giving treatment

β-endorphin levels after giving cold and warm 
compress had no significant differences. Cold and warm 
compress are the techniques for cutaneous stimulation. 
Cutaneous stimulation is skin stimulation carried out 
to relieve pain, works by encouraging the release of 
endorphins, so it will block the transmission of pain 
stimuli(41). Changes in β-Endorphin levels can be explain 
on the basis of Opiate Endogenous theory, where opiate 
receptors in the brain and spinal cord were determine the 
central nervous system to activate morphine substances 
called endorphins and enkephalin when pain is received. 
This endogenous opiate can be stimulated by skin 
stimulation and muscles. These opioid receptors are 
located on peripheral sensory nerve extremity(42).

Cold compress was given by using an ice bag 
filled with ice, compressed to the abdominal area for 
20 minutes and a warm compress was given by using a 
bag filled with warm water at a temperature of 40-45 Co 
and compressed to the abdominal area for 20 minutes. 
The average β-endorphin level at cold compress group 
was 143.03 pg/ml, the warm compress group was 
171.43 pg/ml. Giving cold and warm compresses can 
increase β-endorphin levels to relieve pain production. 
The higher of endorphins level make the level of pain 
at mild (43). Endorphins inhibit fiber C in pre and post 
synapses and Aδ fibers in the dorsal horn and activate 
the larger of Aß (A-beta) sensory nerve fibers, thus 
blocking the pain signals when enter to spinal cord so 
the pain perception will decreases(44). After intervention, 
the intensity of dysmenorrhea among respondents will 
decreased. This because of the release of β-endorphins 
levels that inhibit C fiber and activate Aß sensory nerve 
fibers so it will inhibits the pain signals to spinal cord 
and decreased perception of pain. The result was in 
accordance with previous studies which showed that 
β-endorphin levels in primary dysmenorrhoea increased 
after moxibustion therapy. Moxibustion therapy is a 
warm moxa stimulation at Guanyuan, Shenque and 
Sanyinjiao acupuncture points, the treatment giving for 
10-15 minutes a day during 7 days before menstruation 
in 3 menstrual cycles(45).

IL-6 and TNFα levels had no difference. In primary 
dysmenorrhea, the level of genes expression of cytokine 
pro-inflammatory (IL1B, TNF, IL6 and IL8) at the first 

day of menstruation will significantly increases(28). 
IL-6 functions to increase oxytocin secretion at the 
first day of menstruation(46), where TNFα functions to 
increase prostaglandin and oxytocin at the first day of 
menstruation(47-48). Increased prostaglandins and oxytocin 
have an impact to excessive uterine contractions, 
decrease endometrial blood flow and cause pain during 
menstruation(28).

Cold compresses provide physiological effects 
to reduce the inflammatory response, blood flow and 
edema, local pain(49). Heat will stimulates the vascular 
reaction by increasing blood flow, resulting in delusions 
of prostaglandins, bradykinin and histamine. Increasing 
blood flow also can increase oxygenation(39). Local heat 
will give the abdomen to increasing gastrointestinal 
motility and relaxation to the uterus. Local heat is 
as effective as NSAIDs(50). NSAIDs can reduce the 
accumulation of prostaglandins and reduce spasmodic 
contractions caused by prostaglandins and inhibit the 
activity of COX-2 and COX-1 enzymes(51). 

The results of previous studies showed that the 
giving of warm stimuli (moxibution) can regulate uterine 
hypercontractility during menstrual pain by set of the 
mediator pain level serum where occur the decreasing 
levels of PGF2α serum and oxytocin(45). The effect of 
moxibution treatment works like electroakupunctur(52). 
Several studies have shown that electroacupuncture 
can reduce the expression of prostaglandin levels(53), 
peripheral blood lymphocytes among rat as the 
samples with primary dysmenorrhoea(54). T-cells are the 
main source of cytokine secretion (TNF, Interleukin, 
interferons)(55). Thus the cold compresses and warm 
compresses interventions can reduce pro-inflammatory 
cytokines IL-6 and TNFα.

CONCLUSION AND RECOMMENDATION

The results of this study showed that after giving 
warm and cold compresses in both group there were 
no differences in levels of β Endorphin, IL-6 and 
TNFα among adolescents with dysmenorrhoea. Cold 
compresses and warm compresses can be used as an 
alternative treatment to dysmenorrhoea.
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ABSTRACT

Purpose: The purpose of this study was to identify the mediating effect of wisdom in relation between LH 
and HC of middle-aged men. Methods: The design of this study was secondary analysis research using 
the data of Kim’s research. Subjects in the primary study were 134 middle-aged men residing in C and 
M city. Data were analyzed using descriptive statistics, Pearson’s correlation coefficients, and multiple 
regression analysis. Results: There were statistically significant relationship between HC and the following 
independent variables: LH (r=.30, p=.001) and wisdom (r=.71, p<.001). Wisdom affected relation between 
lifestyles habits and HC of middle-aged men as a complete mediation effect variable, and the variable’s 
explanation power was 50.3%. LH, which is independent variables, are not directly effective in HC. It 
works only through the mediating variable of wisdom. It was confirmed that in relation between LH and HC, 
wisdom was a significant mediating variable (Z=6.40, p<.001). Conclusion: This study showed that wisdom 
has a mediating effect. LH was not directly effective in preserving health, but only through wisdom. Wisdom 
has a complete mediation effect on the HC of middle-aged men. Therefore, in order for middle-aged men to 
preserve their health, nursing intervention is needed to make LH right and to increase wisdom. 
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INTRODUCTION

Health conservation (HC) is the act of maintaining 
a state of balance and well-being as a being that has 
physical, mental and psychological capacities.1 When 
HC is achieved, the individual can achieve harmony 
and adjustment from the perspective of uniformity and 
integration. As such, health needs to be well preserved in 
order to improve the quality of life as one adjusts to life. 
However, middle-aged men in Korea experience a higher 
rate of sudden death compared to those in other age 
groups and are at risk to their health due to an unhealthy 
lifestyle, a heavy burden of responsibility at home and 
work, and excessive stress, lack of rest or exercise. A 
study conducted on middle-aged men to identify the 
factors affecting HC showed that the variables of stress, 
life style habits, self-concept, self-efficacy and wisdom 

are correlated with HC, with wisdom in particular being 
an important factor affecting HC.2 Wisdom has already 
been identified as an important factor that improves 
the quality of life or preserves health in middle-aged 
adults, women or the elderly.3~6 Throughout life, wisdom 
serves as a function that includes the understanding of 
the principles of things, the good and bad, judgment, 
interpersonal skills and a thorough grasp of life. As 
such, it is often considered as a key to successful human 
development.6 In addition, wisdom is associated with 
health habits. The elderly with wisdom did not smoke 
or drink alcohol, had a high satisfaction with sleep 
and practiced appropriate exercise.7 But studies that 
reviewed the effect of life style habits and wisdom on 
HC in middle-aged men are rare, and this is especially 
the case for studies that reviewed the mediating effects 
of wisdom. 

As there is a need for nurses to provide nursing 
that can help middle-aged men promote health, prevent 
illness and preserve health throughout the course of their 
daily life3, this researcher plans to analyze the mediating 
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effects of wisdom in the association between daily life 
style habits and HC of middle-aged men, using the data 
from the primary study conducted by Kim8, and thus 
provide a basic set of data for the development of an 
intervention program on wisdom. 

MATERIALS AND METHOD

Research design 
This study is a secondary analysis research 

conducted to identify mediating effect of wisdom in 
relation between LH and HC of middle-aged men using 
data of Kim’s research.8 

Subjects
The data on the subjects of the primary study 

were used. The subjects of primary study data8 were 
convenience extraction of middle-aged men who live 
or work in Gyeongbuk C and M cities. It was approved 
by the K University Institutional Research Board. The 
sample size was 134 people.

Instruments
The instruments used in the primary study8 were 

as follows.
LH
LH instrument which was an adaptation by Ro9 

from the health promotion behavior evaluation index 
by Wilson and Ciliska10 was used. It was composed 
of a total of 25 questions. It was composed of a 
Likert five-point scale from 1 to 5 and higher points 
represent healthier LH. At the time of development, 
also in the research by Wilson and Ciliska,10 reliabili-
ty Cronbach’s α was .88. In this study, reliability was 
.74.

Wisdom

To measure the wisdom of middle-aged men, this 
study measured it with the ‘wisdom scale of Korean 
elderly people’ developed by Sung, Lee and Park.11 
The tool was consisted of a total of 27 questions. 
The scale ranged from 1 point of ‘very unlikely’ to 4 
points of ‘very likely’. A higher score indicates that 
the degree of wisdom perceived by the middle-aged 
men were higher. Cronbach’s α was .80 at the time of 
the development of tool. In this study, it was .90.

HC

HC is a physically, mentally, socially and 
psychologically integrated object that maintains the 

balance. 12 To measure the HC of elderly people, this 
study measured it with the HC scale developed by 
Sung1. This tool was consisted of a total of 37 ques-
tions Each question was based on a 4-point scale. 
The scale ranged from 1 point of ‘very unlikely’ to 4 
points of ‘very likely.’ A higher score indicates that 
the degree of HC was higher. Cronbach’s α was .94 
at the time of the development of tool. In this study, 
it was .85.

Data collection

The data collection in the primary study8 was as 
follows.

The data for the primary study were collected from 
May to June in 2018. We visited the parks and sports 
facilities located in C and M city in Gyeongbuk to 
explain the purpose of the research to the people who met 
the standards of the targets of the survey and received 
written agreement from them. After that, we distributed 
the structured questionnaires and had the respondents fill 
them out on their own.

Ethical Consideration

This study obtained an approval from the IRB of K 
University on the content and methodology (IRB No. 
KNU_IRB_2018-64). 

Data analysis

Data were analyzed using IBM SPSS Statistics 23 
program as follows. The general characteristics of the 
subject were analyzed with frequency and percentage. 
HC and related variables of the subjects were analyzed 
with descriptive statistics. The correlation among the 
wisdom, LH and HC was analyzed with Pearson’s 
correlation coefficient. To identify the mediating effect 
of wisdom in relation between LH and HC of the subject, 
the multiple regression analysis was used. 

FINDINGS

The General Characteristics of Subjects 

In the primary research, the general characteristics 
of the subjects were shown in Table 1. 

The subjects participated in this study were 134 and 
the person of 50-59 years old were 82 persons (61.2%), 
the persons of under 49 years old or over 60 years were 
52 persons and the average age was 52.17(5.22) years 
old. The education level of the subjects was 70 (52.2%) 
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in the case of having a university or higher education level. Most had jobs, and 89 people (66.4%) exercised regularly. 
The number of respondents who answered that the economic status was bad was 89 (66.4%). 

Table 1: The General Characteristics of the Subjects (N=134)

Variables Categories N (%)

Age Under 49 years 40(29.9)

50~59 82(61.2)

Over 60 years 12( 9.0)

Educational  level Below primary school graduate 2(1.5)

Middle-High School graduate 62(46.3)

College graduate or higher 70(52.2)

Job Yes 123(91.79)

No 11(8.21)

Regular exercise Regular 89(66.4)

None 45(33.6)

Economic status Good 45(33.6)

Bad 89(66.4)

Degree of LH, Wisdom and HC of Subjects

In the primary paper, degree of LH, wisdom and HC 
of subjects were as shown in Table 2. LH was 3.49 out 
of 5 points. Wisdom was 3.00 out of 4 points. HC was 
2.78 out of 4 points. 

Table 2: Degree of LH, Wisdom and HC of 
Subjects (N=134)

Variables Possible 
range M(SD)

LH 1-5 3.49 (0.39)

Wisdom 1-4 3.00 (0.28)

HC 1-4 2.78 (0.25)

Correlation of LH, Wisdom and HC of Subjects

The correlation of lifestyles habit, wisdom and 
degree of HC of subjects was as shown in Table 3. 

HC in middle-aged men, LH (r=.30, p=.001), and 
wisdom (r=.71, p<.001) were statistically relevant at 
a significant level. Wisdom and LH were statistically 
relevant at significant level (r=.42, p= .001). The better 

the LH, the higher the wisdom, the higher the HC of 
them.

Table 3: Correlation of LH, Wisdom and HC of 
Subjects (N=134)

Variables
LH
 r(p)

Wisdom
r(p)

HC
r(p)

LH 1

Wisdom .42 (.001) 1

HC .30 (.001) .71 
(<.001) 1

Mediating effects of wisdom in the relation between 
LH and HC

To find the mediating variable of wisdom in the 
process of LH of subject affecting HC, the study used 
3-step regression equation. Before confirming the 
mediating effect of wisdom, the assumption of regression 
analysis was confirmed, and the Durbin-Watson index 
regarding autocorrelation was 1.570~1.838, which 
indicated no autocorrelation of outlier. As for the 
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multicollinearity among independent variables, the VIF 
index was 1.00~1.216 which is less than 10, confirming 
no multicollinearity, indicating this data was appropriate 
for regression analysis. 

At first step regression analysis, LH, the independent 
variable significantly affected wisdom, the mediating 
variable (p<.001). Thus, this study suggests mediating 
effect of wisdom in relation between LH and HC. 
According to first step regression analysis, LH, the 
independent variable significantly affected wisdom, 
the mediating variable (β=.42, p<.001), the explanation 
power of wisdom was 17.1%. At second step regression 
analysis, the independent variable significantly 
affected LH, the mediating variable (β=.30, p=.001), 
and explanation power of HC was 8.0%. To verify the 
influence of wisdom, the mediating variable to HC, the 
independent variable in third step, the study conducted 
regression analysis with LH and wisdom as predictor 
and HC as dependent variable, it was confirmed that the 
LH (β=-.007 p=.916) and wisdom (β=.72, p<.001) were 
significant predictors of HC. 

In other words, the direct influence of LH of middle-
aged men to HC was β=-.007. And multiplication of 
influence of LH to wisdom (β=.42) and influence of 
wisdom to HC (β=.72), the value 0.302 refers to indirect 
influence of LH to HC via wisdom. At this point, β value 
-.007 of LH, the independent variable which is the direct 
influence was fewer than entire influence β value (.30) 
of first step, indicating the mediating effect of wisdom. 
Thus, wisdom affected relation between lifestyles habits 
and HC of middle-aged men as a complete mediation 
effect variable, and the variable’s explanation power 
was 50.3%. LH, which are independent variables, are 
not directly effective in HC. It works only through 
the mediating variable of wisdom. For significance 
verification regarding the size of mediating effect of 
wisdom, the study conducted Sobel test. As the result, 
it was confirmed that in relation between LH and HC, 
wisdom was a significant mediating variable (Z=6.40, 
p<.001). [Table 4]

Table 4: Mediating effects of Wisdom in the relation between LH and HC

Step Variables B β t p Adj. R2 F p

Step 1 Lifestyle habits →Wisdom .30 .42 5.34 <.001 .171 28.47 <.001

Step 2
Lifestyle habits →
Health conservation

.18 .30 3.55 .001 .080 12.60 .001

Step 3 Lifestyle habits, Wisdom → 
Health conservation .503 68.32 <.001

Lifestyle habits → 
Health conservation

-.004 -.007 -.11 .916

Wisdom →
Health conservation

.63 .72 10.65 <.001

Sobel test : Z=6.40,  p<.001

DISCUSSION

The purpose of this study was to analyze the 
mediating effects of wisdom in the relation between  LH 
and HC of middle-aged men, and to find an integrated 
nursing approach to preserve the healthy life of them. 

First, in the association between life style habits, wisdom 
and health, HC had a positive correlation with life style 
habits and with wisdom, indicating that those with better 
life style habits and greater wisdom were more likely 
to preserve health well. Life style habits include diet, 
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weight management, smoking, caffeine and alcohol 
intake, safety awareness, sleep, stress management, 
character management, anxiety, depression management, 
satisfaction and relationships with family or friends. 9 
When these aspects of life style habits are well managed, 
health and quality of life can be improved. Middle-aged 
adults who exercise also had a higher quality of life 13 This 
is similar to the study that showed that the elderly who 
are wise can achieve successful aging 7 and that wisdom 
is an important preceding factor for successful aging 

14. In addition, successful aging has the same meaning 
as lack of disease or disorder, maintenance of physical 
and cognitive function, and proactive participation in 
life 15 and is a similar concept to HC. According to the 
principles of preservation by Levine, human beings must 
achieve an integration of structural, personal, social 
energies and can preserve health while maintaining 
uniformity and integration.16 As such, it is recommended 
that an iteration of this study be conducted by adopting 
the concept of life style habits and wisdom for HC of 
middle-aged men. 

Wisdom includes the positive elements of self-
preservation, completion, judgment, interpersonal skills 
and understanding of life, and allows for an integrated 
and comprehensive approach to life’s challenges and 
issues. Such elements require life experience as an 
important element and take time to develop 6 , which 
means it is likely to increase as one ages. The scales 
for wisdom developed to best fit Korean culture consist 
of items on empathy, self-reflection and overcoming 
life’s challenges. While these tools were developed for 
the elderly, but it was confirmed that the items are key 
concepts associated with health in middle-aged men, 
too.17 In Eastern philosophy, meditation and observation 
of wise people or teachers are ways to improve one’s 
own wisdom.18 As such, it is appropriate to use wisdom 
as a variable to measure whether middle-aged men 
maintain their life with wisdom and manage their mental 
and social health. Wisdom had a mediating effect in 
the association between the health status and HC of the 
elderly19 as well as in the association between health 
improvement behaviors and HC of middle-aged adults.20 
As wisdom has an important mediating effect on the 
association between health status, health improvement 
behaviors, daily life style habits and HC in men and 
women in their middle ages and in their advanced 
years, a program related to a wise life that takes into 
account aspects of Korean culture must be developed to 

encourage them to lead a wise life. 

CONCLUSION

In this study, HC of middle-aged men had a positive 
correlation with life style habits and with wisdom. 
In addition, wisdom was found to have a complete 
mediating effect in the association between life style 
habits and HC in middle-aged men. Therefore, in order 
to encourage middle-aged men to take more interest in 
health and develop a healthy habit in daily life, local 
communities and healthcare experts such as nurses 
must develop and apply a program for healthy life style 
habits. This researcher hopes that continued studies on 
middle-aged men will be conducted using wisdom and 
HC as concepts.  
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ABSTRACT

Non-pharmacological efforts to treat dysmenorrhoea are include cold compresses and warm compresses. 
The aim of this study was to determine the differences effect of cold compresses and warm compresses 
to β-Endorphin levels, IL-6 and TNFα among adolescents with dysmenorrhoea. The research was Post 
Test Only with Control Group. β endorphin, IL-6 and TNFα were measured by ELISA, then analyzed by 
Independent Sample T-Test. The average β level of Endorphin in cold compress group was 143.03 pg/ml, in 
warm compress group was 171.43 pg/ml; the average IL6 level in cold compress group was 1352.60 pg/ml, 
in warm compress group was 961.14 pg/ml and the average TNFα level in cold compress group was 345.75 
pg/ml, in warm compress group was 262.50 pg/ml. The results of Independent Sample T-Test showed that 
there was no difference in β levels of Endorphin IL-6 and TNFα in both of the warm and cold compresses 
group. Cold compress and warm compress can stimulate loose of Endorphin β levels and regulate uterine 
hypercontractility during menstrual pain. Cold compress and warm compress can be used as an alternative 
to treat dysmenorrhoea.

Keywords: Cold compress, Warm compress, β-Endorphin levels, IL-6 levels, TNFα levels

INTRODUCTION

Dysmenorrhoea is a painful sensation with cramps 
sensation in the lower abdomen, and commonly 
followed by sweating, tachycardia, headache, nausea, 
vomiting, diarrhea, and back pain before or during 
menstruation(1-3). The intensity of menstrual pain was 
varies from mild, moderate and severe(4). Severe of 
dysmenorrhea give affects physical, psychological and 
social consequences(5).

The prevalence of dysmenorrhoea in the world 
was varies from 37% to 90.1%, in China there were 
37%(6), 55.5%-70% in adolescents and young adults 
in Turkey(7-8), 60.9% of female medical students in 
King Abdulaziz University(9), 74.4% in teenage girls in 
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Ghana(10), 74%-86.1% in Iran, 77.6% among University 
of Gondar Students, Northwestern Ethiopia(11), 90.1% 
among Jordanian University students(12). In Indonesia 
an estimated 55% of women in productive age were 
experienced menstrual pain(13). In East Java, the number 
of reproductive young women aged 10-24 is 56,598 and 
about 11565 (1.31%) of those experienced dysmenorrhea 
and come to the obstetrics(14).

Factors that can increase the risk of dysmenorrhoea 
are include age and age of younger menarche, longer 
duration of menstruation, menstrual volume(15-17), low 
of BMI, smoking and alcoholism(16,18-19), low social 
support, family history of dysmenorrhoea, high caffeine 
consumsion(20), depression, anxiety and stress(7,21). 
Primary dysmenorrhoea has a biochemical basis and 
doe to prostaglandin loose during menstruation. During 
the luteal and menstrual phases, prostaglandin F2-
alpha (PGF2-α) were excretion. Excessive release of 
PGF2-α will increase the amplitude and frequency 
of uterine contractions and causes vasospasm of the 
uterine arterioles, causing lower abdominal ischemia 
and cramps(22) and back pain(23). Psychiatric factors also 
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play a role in the occurrence of primary dysmenorrhea. 
Stress can increase the levels of vasopressin and 
catecholamines and it will make vasoconstriction 
and ischemia in cells(24). Peripheral blood analysis in 
women with dysmenorrhoea shows excessive synthesis 
and concentration of oxytocin, PGF2-a, vasopressin, 
IL-6 and TNF(25-28). Dysmenorrhoea is a major cause 
of activities problem(29) such as absent from work or 
school(30-31) and decreased quality of life(8,32-33).

Pharmacological interventions for dysmenorrhoea 
use nonsteroidal anti-inflammatory drugs (NSAIDs) 
and oral contraceptive. The side effects including 
dependence(34-35), diarrhea, abdominal pain, nausea(36), 
kidney and liver complications, sleep disorders(37), 
digestive disorders(38). The failure rate of pharmacological 
treatment is 20-25%(39). Non-pharmacological 
interventions include cold and warm compress. Cold 
compress is ice therapy that can reduce prostaglandins 
which strengthens pain sensation and other subcutaneous 
at the injury place by inhibiting the inflammatory process. 
This is because cold compress can reduce blood flow 
to a part and reduce bleeding edema which is it cause 
analgesic effects by slowing the speed of nerve delivery 
so the pain impulses will less reach to the brain(40). Warm 
compresses with hot jars cause conduction, where there 
is transfer of heat from the bladder into the body and it 
giving dilation for blood vessels and decreased muscle 
tension so that dysmenorrhoea pain will be reduced(41). 
Skin stimulation causes the release of endorphins, thus 
blocking the transmission of pain stimuli(41). The results 
of previous studies showed that Moxibustion can reduce 

the levels of PGF2α, oxytocin, vWF and increasing the 
levels of β-EP. The effect of cold and warm compress 
on β-Endorphin, IL-6 and TNFα has not been clearly 
known, so the researchers are interested to conducting 
the research about The Effects of Cold Compress and 
Warm Compress on β- Endorphin levels, IL-6 and TNFα 
among Adolescents with Dysmenorrhoea.

MATERIALS AND METHOD

The design of this research was Pretest-Postest. The 
population were all students at FIK-Unipdu Jombang 
who experienced dysmenorrhoea. Sample size was 
40, selected by purposive sampling, then divided into 
cold compress group (n=20) and warm compress 
group (n=20). The instrument of data collection were 
thermometer, a hot jar and ice bag. Numeric Rating Scale 
used to measure pain level. ELISA inderect method to 
measure the levels of β Endorphin, IL-6 and TNFα using 
the. Data were analyzed by T-Test.

FINDINGS 

The intensity of dysmenorrhoea before giving cold 
compress were mostly at moderate. However, in warm 
compresses group were more than half of participant at 
severe level. Intensity of dysmenorrhoea after giving 
treatment in cold compresses group were mostly at 
mild, while in warm compresses group were mostly at 
moderate level. Homogeneity of variances test results 
showed that the intensity of dysmenorrhoea before and 
after giving treatment in both of groups were not have a 
significant difference.

Table 1. The differences of β-Endorphin levels, IL-6 and TNFα after giving intervention

Variable Cold compress Mean-(SD)
Warm compress
Mean-(SD)

Mean Difference
(95%-CI)

p

β-Endorphin
IL-6
TNFα

143.03(3.97)
1352.60(3.57)
345.75(1.55)

171.43(2.59)
961.14(3.79)
262.50(6.14)

-28.40(-59.88=3.08)
39.46(-38.15-821.01)
83.25(-42.85-209.35)

0.074
0.070
0.179

There were no have significant differences levels of 
β Endorphin, IL-6 and TNFα after giving treatment

β-endorphin levels after giving cold and warm 
compress had no significant differences. Cold and warm 
compress are the techniques for cutaneous stimulation. 

Cutaneous stimulation is skin stimulation carried out 
to relieve pain, works by encouraging the release of 
endorphins, so it will block the transmission of pain 
stimuli(41). Changes in β-Endorphin levels can be explain 
on the basis of Opiate Endogenous theory, where opiate 
receptors in the brain and spinal cord were determine the 
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central nervous system to activate morphine substances 
called endorphins and enkephalin when pain is received. 
This endogenous opiate can be stimulated by skin 
stimulation and muscles. These opioid receptors are 
located on peripheral sensory nerve extremity(42).

Cold compress was given by using an ice bag 
filled with ice, compressed to the abdominal area for 
20 minutes and a warm compress was given by using a 
bag filled with warm water at a temperature of 40-45 Co 
and compressed to the abdominal area for 20 minutes. 
The average β-endorphin level at cold compress group 
was 143.03 pg/ml, the warm compress group was 
171.43 pg/ml. Giving cold and warm compresses can 
increase β-endorphin levels to relieve pain production. 
The higher of endorphins level make the level of pain 
at mild (43). Endorphins inhibit fiber C in pre and post 
synapses and Aδ fibers in the dorsal horn and activate 
the larger of Aß (A-beta) sensory nerve fibers, thus 
blocking the pain signals when enter to spinal cord so 
the pain perception will decreases(44). After intervention, 
the intensity of dysmenorrhea among respondents will 
decreased. This because of the release of β-endorphins 
levels that inhibit C fiber and activate Aß sensory nerve 
fibers so it will inhibits the pain signals to spinal cord 
and decreased perception of pain. The result was in 
accordance with previous studies which showed that 
β-endorphin levels in primary dysmenorrhoea increased 
after moxibustion therapy. Moxibustion therapy is a 
warm moxa stimulation at Guanyuan, Shenque and 
Sanyinjiao acupuncture points, the treatment giving for 
10-15 minutes a day during 7 days before menstruation 
in 3 menstrual cycles(45).

IL-6 and TNFα levels had no difference. In primary 
dysmenorrhea, the level of genes expression of cytokine 
pro-inflammatory (IL1B, TNF, IL6 and IL8) at the first 
day of menstruation will significantly increases(28). 
IL-6 functions to increase oxytocin secretion at the 
first day of menstruation(46), where TNFα functions to 
increase prostaglandin and oxytocin at the first day of 
menstruation(47-48). Increased prostaglandins and oxytocin 
have an impact to excessive uterine contractions, 
decrease endometrial blood flow and cause pain during 
menstruation(28).

Cold compresses provide physiological effects 
to reduce the inflammatory response, blood flow and 
edema, local pain(49). Heat will stimulates the vascular 
reaction by increasing blood flow, resulting in delusions 

of prostaglandins, bradykinin and histamine. Increasing 
blood flow also can increase oxygenation(39). Local heat 
will give the abdomen to increasing gastrointestinal 
motility and relaxation to the uterus. Local heat is 
as effective as NSAIDs(50). NSAIDs can reduce the 
accumulation of prostaglandins and reduce spasmodic 
contractions caused by prostaglandins and inhibit the 
activity of COX-2 and COX-1 enzymes(51). 

The results of previous studies showed that the 
giving of warm stimuli (moxibution) can regulate uterine 
hypercontractility during menstrual pain by set of the 
mediator pain level serum where occur the decreasing 
levels of PGF2α serum and oxytocin(45). The effect of 
moxibution treatment works like electroakupunctur(52). 
Several studies have shown that electroacupuncture 
can reduce the expression of prostaglandin levels(53), 
peripheral blood lymphocytes among rat as the 
samples with primary dysmenorrhoea(54). T-cells are the 
main source of cytokine secretion (TNF, Interleukin, 
interferons)(55). Thus the cold compresses and warm 
compresses interventions can reduce pro-inflammatory 
cytokines IL-6 and TNFα.

CONCLUSION AND RECOMMENDATION

The results of this study showed that after giving 
warm and cold compresses in both group there were 
no differences in levels of β Endorphin, IL-6 and 
TNFα among adolescents with dysmenorrhoea. Cold 
compresses and warm compresses can be used as an 
alternative treatment to dysmenorrhoea.
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ABSTRACT

Background: As a bacteria specialized in inhabiting the gastric mucosa, H. pylori is notorious as the chief 
cause of variable intestinal and extra-intestinal conditions. Yet, the link between H. pylori infection with IBS 
is still debatable. This has provoked us to execute a case-control study searching into the association between 
H. pylori status and IBS.

Objective: This study is designed to explore the association of H. pylori and the development of IBS, along 
with revealing if there is any association between this infection and the development IBS.

Methods: A descriptive case-control study of 135 individuals was conducted. We select (60) patients from 
inpatient and outpatient clinic (38 females, 22 males) and were diagnosed as IBS with respect to Rome 4 
criteria. Another 75 (42 females, 33 males) seem to be healthy individuals without significant past medical 
history were assigned as control group.The two groups were subjected to stool antigen for H. pylori and the 
results were compared between the two clusters.

Results: There was no statistically significant association between HP infection and IBS (p= 0.7). The 
analysis explored higher prevalence of IBS in younger age group (p= 0.6) with overall female preponderance 
(p=0.02) and more common in married than single patients (p=0.4, p=0.8; respectively). The most common 
presentation was diarrhea predominance subtype (p= 0.56).

Conclusion:There is no significant association between H. pylori infection and occurrence of IBS in the 
general population.
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INTRODUCTION

IBS is considered to be the most dominant health 
issues experienced in the family practice, with a global 
prevalence of (1% - 20%). It classically emerges in early 
adulthood, even though it could develop in adolescents 
and in individuals  around the age of 45 years; those older 
than 50 years with symptoms of IBS must have a complete 
assessment regarding any underlying conditions (1). The 

disease has significant impact on patients’ quality of life 
(2,3) and socioeconomic status(4). Prior studies proposed 
that abnormal brain-gut interactions, change of intestinal 
flora, chronic mucosal inflammation, and psychological 
disorders can be implicated in the pathophysiology 
of IBS(5-8). As a bacteria specialized colonizing on the 
gastric mucosa, H. pylori is well-known as the chief 
cause of chronic gastritis, peptic ulceration, gastric 
carcinoma, and gastric MALT lymphoma(9-11). Moreover, 
H. pylori may have a part in extra-gastric syndromes, 

perhaps by prompting systemic inflammatory responses 

(12,13). However, the link between H. pylori infection with 
lower GI disorders chiefly IBS remains unsettled(14-16).
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MATERIALS AND METHOD

A descriptive case-control study was carried out in 
Al-Diwaniyah Teaching Hospital and outpatient clinic 
in Al-Diwaniyah city from January to June 2018. TO 
achieve this goal, we select (60) patients from inpatient 
and outpatient clinic (38 females, 22 males)  and were 
diagnosed as IBS with respect to Rome 4 criteria and 
by complete history and physical examination and 
investigated with various set of tests. Another 75 (42 
females, 33 males) seem to be healthy individuals 
without significant past medical history were assigned 
as control group.

Inclusion Criteria

All patients were selected according to Rome 4 
criteria (published in 2016) which are the latest criteria 
for the diagnosis of IBS. These include: Recurring 
abdominal pain at least 1 day/week in the last 3 months, 
accompanied by two or more of the following criteria:

• Related to defecation

• Associated with a change in frequency of stool

• Associated with a change in form of stool.

Criteria achieved for the last 3 months with symptom 
onset at least 6 months before diagnosis (17).

Exclusion Criteria:

These involve any alarming symptoms, which make 
the diagnosis of IBS unlikely:

• Rectal bleeding

• Anemia 

• Nocturnal symptoms 

• Weight loss 

• Recent antibiotic use

• Onset after 50 years of age 

• Abnormal abdominal examination ( 
organomegally, lump)

• Family history of colorectal cancer or ovarian 
cancer.

• Family history of inflammatory bowel disease, 
or celiac disease.

METHODOLOGY

For the purpose of the study, initially we select (67) 
individuals from inpatient and outpatient clinic who 
had suggestive symptoms. Both groups underwent full 

history and physical examination and were investigated 
regarding the risk of organic diseases in form of 
complete blood count, ESR, blood glucose level, liver 
function test, general stool examination, celiac serology, 
thyroid function test, abdominal ultrasonography. 
Additional 3 patients were also omitted as they appeared 
to have some red flag symptoms like rectal bleeding, 
antibiotic related diarrhea, and abdominal mass by 
abdominal ultrasonography. Further 2 patients who had 
Typical Rome 4 criteria refuse to participate in the study. 
Consequently we assemble 60 patients with characteristic 
Rome 4 criteria for IBS and willing to continue in the 
study, 38 were females and 22 were males.In the light of 
the purpose of our study, both groups were investigated 
with H. pylori stool antigen test.

Statistical analysis: Information was collected 
and included in a data-based system and analyzed 
by statistical package of social sciences (SPSS, Inc., 
Chicago, IL, USA) version 20. Parametric data were 
expressed as mean ± standard deviation (SD) such as 
age. It was evaluated statistically by means of student 
t-test while non-parametric data were expressed as 
proportions like male and female were analyzed using 
chi square. 

RESULT 

A case-control study enrolled 135 person; 60 patients 
with IBS as a case group and 75 healthy individuals as 
a control group (Figure 1). The mean age of cases is 
33.5±2.5 and the mean age of control group is 34.8±3.1, 
sixty five percent of patients in age group of 20-39 years 
and sixty percent of control is in same age group, while 
age group 40-59 is 26% in case group and 28% in control 
as in shown (Table 1):   

Figure 1: Case–control distribution.

Table 2 shows gender distribution, 63% of cases 
were female and 37% male, while in control 44% were 
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female and 56% were male.

Table 1: Age distribution in both groups.

p-valueControlcaseAge group

0.916(8%)4(6.6%)< 20 year

0.645(60%)39(65%)20-39 year

0.321(28%)16(26%)40-59 year

0.53(4%)1(1.4%)≥ 60year

7560Total

Table 2: Gender distribution in both groups. 

p-valueControlcaseGender 

0.02
33(44%)38(63%)female 

42(56%)22(37%)Male  

7560Total

Out 60 cases, there were 35% positive H pylori and 
65% negative, and in control there were 30.6% positive 
H. pylori, and 69.3% were negative for H. pylori, as in 
(Table 3). 

Table 3: The prevalence of H. pylori in case group 
and control group.

p-valueControlcaseH pylori

0.7

23 (30.6%)
Female (11)

21 (35%)
Female(15)

Positive  

52 (69.3%)
Female (22)

39 (65%)
Female (23)

Negative 

75 
Female (33)

60
Female (38)

Total

In case group, there were 36.65% had IBS-D, 
25% had IBS-C, 21.6% had IBS-A, 16.8% had IBS-U.  
Regarding H. pylori positive patients, there were 38% of 
them had IBS-D, 23.8% had IBS-C, 19.1% were positive 
for both IBS-A and IBS-U as (Table 4) shows.

Table 4: show predominant symptoms in cases.

With reference to prevalence gender, age, and 
residency in IBS patients, as (Table 5) shows, there were 
39.5% of female had IBS-D, 29% had IBS-C, 18.5% had 
IBS-A, and 13% had IBS-U. As for age-group of 20-39 
years, there were 33.3% had IBS-D, 30.7% had IBS-C, 
20.5% had IBS-A, and 15.5% had IBS-U. Whereas the 
residency, there were 34% of urban had IBS-D and 
31.7% of them had IBS-C, 19.5% had IBS-A, and 14.8% 
had IBS-U.

Table 5: Predominant clinical varieties of IBS for 
female gender, age-group and urban residency. 

Residency
(urban)

Age (20-39)Gender 
(female)Type of IBS

14(34%)13(33.3%)(39.5%) 15Diarrhea 
predominant

13(31.7%)12(30.7%)11 (29%)Constipation 
predominant

8(19.5%)8(20.5%)7 (18.5%)Alternating 
predominant

6(14.8%)6(15.5%)5 (13%)Unclassified 
predominant

413938Total

0.30.80.9p-value

DISCUSSION

In reference to (Table 1) that exhibits 135 individuals 
divided in 4 age groups comprising of (60 patients with 
IBS, with median age of 33.5 +/- 2.5) demonstrates that 
IBS is more prevalent in age group of 20-39 (with a 
percentage of 65%) than other age groups in the case 
cluster. This result corresponds to a study in Lebanon 
2017 which described 67% of cases of the same age 
group(19). Other study labeled 40% in same age group in 
China(20).

These studies can be explained along with what our 
results have shown that the reasonably high occurrence 
of IBS in young people may be owing to psychological 
and emotional influences, such as stress related to studies 
and exams, finding jobs, monetary status, or marriage.

Our result reveal IBS more occurred in female 
patients 63% than males 37%  as in (Table 2), these 
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numbers are comparable to those of a  study by ford(21) 
in USA which stated that 62%  were female and 38% 
were male of study sample ,also correspond to other 
studies  worldwide (22, 23). An alternative research by 
Farzaneh 2013(23) of the IBS patients, 62.1% were 
females, 37.9% were males. On the contrary, various 
studies accomplished in Asia did not expose gender 
variance prevalence, other resources has identified 
a predominance of females (24,25).  The basis for this 
debatable gender dissimilarity is indefinite. Pan et al (26) 
ascribed this gender variance to female hormones on 
account of the falling occurrence of IBS in women post-
menopause. Chang & Heitkemper(27) designated that 
gender-related differences in GIT transit time, visceral 
hyper-excitability, neurological pain processing, neuro-
endocrine, autonomic nervous system, and anxiety 
responses can clarify the majority of IBS in women.

As by (Table 3), our result demonstrated 35% of 
cases were positive H. pylori and in control group there 
were 30.6% had positive H. pylori, these finding are not 
statistically significant (p value 0.7). a study by Antonio 
Barrios  showed that among 38 patients enrolled, 50% 
were H. pylori-positive and 50% were negative(28) and 
detected that the total infection rate of  H. pylori in IBS 
sufferers in the study has no significant association from 
that of the of control. 

In relation to type of IBS, as per (Table 4) it has 
revealed 36.6% (IBS-D), 25% (IBS-C), 21.6% IBS-A, 
16.8 (IBS-U). 

In positive H pylori cases, there were 38% (IBS-D), 
23.8% (IBS-C), and IBS-A and IBS-U is 19.1% for 
each subdivision. These result consistent with result by 
Dorn SD(29) which reported 30% (IBS-D), 25% (IBS-C), 
14.3% alternating from positive H pylori cases.

When debate with further studies we established 
that in study by Farzaneh(23), IBS-C around 52% with 
interchanging symptoms of mixed subtype (IBS-M) 
and diarrhea (IBS-D) was the maximum prevalent 
type of IBS. Of all IBS cases which had a referral to 
gastroenterology clinic in Iran, Roshandel, et al, stated 
that IBS-A is the utmost prevalent (60%) and IBS-C and 
IBS-D to be 29.1% and 10.9%, respectively(30). 

The higher prevalence of IBS-D in our research 
may be clarified by the fact that the majority of patients 
were referred from primary health centers to our 
gastrointestinal outpatient clinic. General practitioner 

may be more assured in managing of IBS-C, since IBS-D 
may request more complex investigation and procedures. 
Lin et al(31) established an alternate diagnosis for 21% 
of patients referred from primary health care as IBS-D, 
whereas no different diagnosis was made for IBS-C (32).

As a final point, in our result we can realize that 
(IBS-D) with regards to female gender comprises of 
39.5% cases, 33.3% of age-group 20-39 years, and 
34% of urban residency (Table 5). These statistics 
parallel to outcome by ford 2014, which labeled those 
with IBS-D, were younger, more probable to be female 
(21,33). On the other hand, a study by Feng Xiong(43) 2016, 
established that patients between 41-50 years of age 
had the maximum occurrence of IBS-D with female 
predominance.
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ABSTRACT

Groundwater is the water that is located below the surface of the earth and forms all or some of the spaces 
in the rock formations which are originally rainwater or river water or water resulting from the melting 
of the ice as it seeps into the ground and form a layer of groundwater and be on two types of water close 
of the surface of the earth as in the study area and groundwater beyond the surface of the ground and the 
groundwater despite some of their layers from the ground level of the most important sources of freshwater 
liquid has received great attention from specialists in the field of environmental protection. The pollution 
of water damage and corruption of water quality on this leads to pollution and malfunction in its system, 
which reduces its ability to perform its natural role and makes it lose much of its economic value and cause 
many health and environmental damage when used. Water is contaminated by many human, plant, mineral, 
industrial or chemical waste, the study is an agricultural area with fertile soil suitable for agriculture and 
animal husbandry. 
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INTRODUCTION

The groundwater accumulates under the outer crust 
of the earth. These water resources are considered the 
main sources of water resources (1). Random use guide 
him. The wealth of groundwater in Iraq and in the study 
area where the water is close to the surface of the earth 
and the inhabitants of these areas are used for domestic 
purposes and watering the plantations during the water 
scarcity through the wells of artesian. Ground wells have 
long been the main sources of water away from pollution 
as a result of what they do the soil is a candidate for 
water, but this belief is changing now. In many cases, 
the wells are close to the surface of the earth, which 
increases the chance of biological or chemical pollution 
(2). This is what we observe in the study area because it 
is located between the Indian Shatt and the Kefl River 
and is exposed to flooding during the period of water 
increase. The groundwater is very close to the surface 
of the earth not exceeding a few centimeters. Wells with 
a depth of 40-50 feet are less likely to be contaminated 
because water passes through semi-porous porous 
layers that filter and purify water from most Impurities. 
Groundwater is also polluted by waste and waste from 

factories, oil pipelines, mines, and radioactive materials, 
as well as pollutants from agriculture due to the use of 
industrial fertilizers, pesticides, and wild animals (3). 
This is what we saw in the study area during the field 
study because it is famous for breeding sheep, cows, 
buffalo, and goats. Groundwater is difficult to get rid of 
this pollution, or to conduct any treatment of existing 
water-bearing classes where groundwater pollution 
leads to the reduction of water use in various purposes 
in addition to damage to human life. That animals and 
plants by causing various diseases. (4)

The causes of groundwater pollution in the area near 
the Kefl River and what is the quality of the water and 
its suitability for different uses in the study area. The 
various human activities represented by agricultural 
activity and civil activity are directly related to pollution 
of groundwater in the study area.

The need for this study emerged as a result of the 
water scarcity experienced in the study area and the lack 
of surface water represented by the Indian steppe and the 
Kefl River due to the low water level of Shatt Hindi which 
causes the lack of water to flow into streams and rivers. 
The chemical and physical elements of groundwater in 
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the study area. (5)

The importance of research is that the groundwater 
is one of the most important sources of liquid fresh 
water, which highlights its importance and the great 
role it plays from the human need of water in the study 
area which is located near the Kefl river and so close 
to the surface of the earth so it can be used in watering 
crops Animals and other human uses especially during 
drought time the area was totally dependent on the water 
so it was used to drink by some people.

Geology of the study area

The area of the study is located in the district of 
Hilla in the province of Babylon within the scope of the 
sedimentary plain in the unstable pavement in relation 
to the division of Iraq, where this range is called the 
scope of Mesopotamia between the mountains of Zakros 
in the north-east and the Arab plateau in the south-west 
and covers the research area in general sediments Of the 
four-year-old Pleistocene. The deposits of this sediment 
are characterized by the easy flux of both the Euphrates 
River and its branches. These sediments are generally 
composed of thin layers of fine sand, silt, and mud, 
whereas wind sediments are found in the eastern parts 
of the plains (E). (6)

Geomorphology Study Area

The study area is located in Babil Governorate 
within the Sedimentary Plain, which is characterized 
by its flat surface, its incline and low general slope. 
The slope is about 22 cm per kilometer. Some dunes 
are found in some areas such as south of Hilla. Winds 
are shapes according to their direction. Agriculture has 
increased the soil level by (mm) per year, Groundwater 
in general is close to the surface and its salinity ranges 
from (10000) to (50000) ppm for the entire governorate. 
The center of Hilla city is about (1000-3000) ppm.

Components of groundwater from salts

The concentration of dissolved salts in groundwater 
is a measure to determine their suitability for the general 
use of groundwater, such as domestic use, drinking, 
agriculture, industry, and power generation. Table 
(1) shows. The qualitative division of groundwater 
according to dissolved total salts.

Table 1. Shows the qualitative division of 
groundwater according to dissolved total salts.

Water quality Total dissolved salts mg/ L

fresh water 0 - 1000

Salted Water 1000 - 10000

Saline Water 10000- 100000

High salinity water More than 100,000

Groundwater sources: - Groundwater sources are 
divided into three sources

Air or water falling: - The main source of 
groundwater, including rainfall and water flowing on the 
surface of the earth and water resulting from the melting 
of snow, to access these waters to the ground during the 
layers of rock as in the study area.

Water geological or fungal: - The water arising or 
composed of rocks between fresh water or the sea and 
the cohesion of the edges of the rocks, they store water 
droplets between the spaces forming one of the sources 
of groundwater.

Collective water or water crystallization of magma: 
- The water associated with the events of the volcanic 
and volcanic events that occur during the formation 
of igneous rocks and known as the rising water or 
underground water, which contains a high percentage of 
dissolved minerals and high temperatures.

water crystallization of magma: - include the water 
associated with the volcanic events that occur during the 
formation of igneous rocks and include the remaining 
solutions of water crystallization of magma known as 
the name of water rising and characterized by a high 
proportion of soluble salts and have a high temperature 
and often mixed with water to decrease its temperature 
And the salt concentration is less.

Waste

Like the area near to the river Kefl and Shatt Hindi 
high population density generated by different types 
of waste as this area does not reach municipal cars for 
cleaning, so they throw their industrial waste or from 
household and other uses, whatever their forms, whether 
solid or semi-solid or liquid It is dumped in exposed 
areas and buried in a thin layer of soil and since the 
groundwater is close to the surface of the earth when 
this area to sink water from the irrigation of crops or 
irrigation, wrong or excessive or the fall of rain or 
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exposure to the waters of the falcon deposition some of the components of these wastes After being dissolved or 
dissolved into the aquifer. (7)

Table.2 shows the results of the chemical tests of selected samples for the area near the Kefl River for the 
year 2017-2018

NO.
Type of 
examination Environmental 

determinants
Bashni 
Location (2)

Ibn Tufail 
Location (3)

Awfi 
Location 
(4)

Alshimary 
Location (5)

Al-Fanhara 
location (6)

1 Electrical 
connection EC _ 2.6 2.8 2.9 2.3 2.7

2 PH _ 8.3 8.2 8.1 8.4 8.7

3 Mercury 0,002 NIL 0.0025 0.029 0.031 NIL

4 Nickel Ni 0.02 0.126 NIL 0.110 NIL Nil

5 Lead PB 0.1 Nil 0.068 0.052 Nil Nil

6 Copper Cu 1 Nil 0.90 Nil Nil 0.290

7 Zinc Zn 0.5 Nil 0.171 0.69 Nil Nil

8 Cadmium Cd 0.003 0.002 Nil 0.001 Nil Nil

9 Sodium Na _ 10.8 10.9 10.7 10.2 10.2

10 Sulfates SO4 _ 7.00 7.77 7.15 6.55 7.4

Results of chemical analysis conducted in the 
Directorate of the Environment of Babil province on 
15/11/2017

1. Electrical connection EC

Table 2 shows that the groundwater salinity of the 
study area and the sites affected by agricultural and animal 
wastes, as these areas are known for the cultivation of 
fruits and vegetables, as well as date palms, especially 
sites (2.3.5). Groundwater in these sites is highly saline 
according to the International Classification of Irrigation 
Water. Due to faulty irrigation.

2. Alkaline and acidic PH

Water is acidic if the value of ph. 1-6 and if the base 
is ph. Between (14-18) or if the value of ph. (7) the water 
is ideal or neutral. It appears from Table (2) that ph. The 
groundwater in the study area is of a basic nature and for 
all the studied sites due to the low presence of carbon 
dioxide in this water, as its solubility in the water leads 
to the transformation of water from the acidic to the 
basal. (8)

3. Mercury: - hg

The element of mercury is toxic and dangerous, and 
if it is present in drinking water at a higher rate than its 
normal presence, it will be very dangerous for its users 
for agricultural purposes or drinking (Table 2 shows 
that the water of the study area is not polluted by the 
element of mercury, (0.031) due to the exposure of this 
site to insecticides and fungus being agricultural area in 
addition to that mercury affects the nervous system and 
reproductive system causes tremor and imbalance and 
kidney failure and menstrual irregularity in women and 
abortion and cerebral palsy.

4. Nickel: - NI

Nickel is found in acidic and oxidizing environments. 
The recipe for this environment is reflected in its 
presence in the Earth’s crust in the form of oxides, 
carbonates and silicate with iron. Nickel concentration 
in the earth’s crust is equal to (01.0%). It is concentrated 
in basal rocks and is cobalt- Nickel is also found in Iraqi 
fertilizers (Table 2) shows that the study area and all 
sites are not contaminated with nickel.
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5. Lead: - Pb

Lead is found in many rocks where it is found in 
the minerals of igneous rocks above the base such as 
olefin and is slightly in groundwater due to the lack 
of melting of lead compounds in groundwater. Lead is 
considered to be a toxic element of regeneration and its 
concentration causes cancer, brain damage, Lead types 
of the most dangerous types of lead produced in oil and 
its derivatives. The element of lead is a toxic element 
and its effect in water is easier than hard water. Table (2) 
shows that the minimum lead (nil) and the upper limit 
(0.068) showed that the water in the study area is not 
contaminated with the lead element and all the studied 
sites. (9)

6. Copper: - Cu

Copper is a natural element in nature where it is 
found in the form of sulfide or oxides. Its concentration 
is increased by increasing the temperature and 
increasing the acidity of water (ph) and 1.0ppm is 
present in groundwater. p.m)) Water is toxic and causes 
degenerative diseases, diarrhea and fatal heart disease of 
humans. The concentration of copper in the study area 
according to the table (2) has a minimum of (nil) and 
a maximum of 0.390 at site (5). The study area is not 
contaminated with copper.

7. Zinc: - ZN

The concentration of zinc is low in groundwater 
due to its weak solubility in moderately acidic water 
and its concentration increases with water acidity and is 
ionized when ph. (9.7). Table (2) shows that the lowest 
percentage in the study area (nil) and the highest 0.171) 
at the site (2). This means that the study area is not 
contaminated with zinc. (10)

8. Cadmium: - CD

The most important sources of cadmium are 
phosphate fertilizers, heavy dirty household water, 
and industrial waste. Cadmium is a toxic and polluting 
element of the environment and has little importance 
in life processes. Cadmium causes kidney failure, 
acute pulmonary embolism, chronic pneumonia, and 
pneumonia. Table (2) shows that the minimum cadmium 
in the study area (nil) and the upper limit (0.002) at Site 
1 shows that the study area is not contaminated with 
cadmium and is found to be within the permissible limit 

according to the 1996 Iraqi specifications of (0.003) The 
limit of rare elements in groundwater.

9. Sodium: - Na

Sodium belongs to alkaline minerals and is the only 
element found in large quantities in groundwater. Sodium 
salts are high in groundwater where concentrations in 
groundwater are from (10-100 mg / L). Table (2) shows 
that the study area is not Contaminated and for all sites.

10. Sulfate: - SO4

The sulfates in groundwater are composed of water 
gypsum and anhydrous gypsum (CASO4). The igneous 
and transformative rocks contain less than 100 mg / L 
of sulfates. In addition, they contain magnesium sulfate 
called salt or sodium sulfate, Bitter taste in the presence 
of sufficient quantities. As for people who are not used to 
drinking water containing a high proportion of sulfates 
cause them diarrhea.

CONCLUSION

Groundwater in the area between the Kaffl and 
Shatt al-Hindi is an important source on which water is 
scarce because it is an area with fertile agricultural soil 
known for growing fruits and vegetables of all kinds, as 
well as palm trees. This study deals with the study and 
analysis of the impact of agricultural and human waste 
on the groundwater pollution of the study area and its 
validity for various uses of life. This study was based 
on the collection and analysis of five models of selected 
groundwater areas of the area near the Kefal River. 
Each model has 10 chemical and physical elements 
for 2017-2018 and is found to be uncontaminated with 
groundwater in the study area.
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ABSTRACT

Patient satisfaction becomes one of the indicators used as the initial imaging in providing good service to 
patients. The data of patient satisfaction assessment of PLK Unair in the last three year, overall approaching 
the achievement of the target set. However, there is a decreased performance from 2015 to 2016. The health 
care provider needs to understand the patient’s characteristics for decision-making regarding the services 
provided so that the patient can be satisfied. The objective of the study was to analyze the relationship 
between respondent characteristics (sex, age, education, and occupation) with patient satisfaction. The study 
was conducted at the Airlangga University Healthcare Center (PLK) in November 2017. The population of 
this study were all patients who visited PLK Unair. Sampling technique using accidental sampling for 100 
respondents. The statistical test used by Chi-Square test. The results showed that the characteristics of the 
respondents are mostly women as many as 65%, young as many as 80%, high education as many as 96%, 
and unemployed as many as 72%. Of the 100 patients, less satisfied were 64%. The statistical test results 
between sex, age, education and occupation with patient satisfaction respectively were 0.055, 0,000, 0.260, 
and 0.006. The conclusion is no relationship between sex and education with patient satisfaction. There is a 
relationship between age and work status with patient satisfaction. The suggestion is to be expected by doing 
a periodic satisfaction assessment can be a benchmark of service success.

Keywords: patient characteristics, patient satisfaction

INTRODUCTION

Nowadays, the company is experiencing a great 
competition, it can also be felt in healthcare. Healthcare 
providers are required to prioritize patient satisfaction so 
that patients will be satisfied with the service. To obtain 
such satisfaction, the service provider must be in contact 
with the recipient of the service in informing, engaging 
and motivating the patient in achieving recovery. 

The measure of the success of service delivery is 
determined by the level of satisfaction of the service 
recipient. Service receiver satisfaction is achieved 
when the recipient receives the service as required 
and expected. Service recipients also expect a quality 
service, because with a quality service then the recipient 
will feel satisfied.

Patient satisfaction is important for healthcare 
providers1 and will affect the marketing of the Healthcare 
Center of Campus C, Universitas Airlangga. The 

emergence of various forms of competition in providing 
services in the community both provided by government 
agencies and private, and many other agencies serving 
service in the community is a heavy burden for 
Healthcare Center Campus C Univeritas Airlangga to 
further improve the quality of services provided at the 
clinic.

Based on the data assessment of patient satisfaction 
PLK Unair in the last three year, overall approaching 
the achievement of the target set. However, there is a 
decrease in the achievement of satisfaction assessment 
from 2015 to 2016. Achievements in 2014 amounted to 
99.08%, 2015 by 101.85%, and in 2016 97.90%2.

Patient services are activities that undertaken to 
meet the needs, wants and expectations of patients. If 
the service received is in line with patient expectations it 
means the service has satisfied the patient. To understand 
how to satisfy the patient is to identify the needs and 
wants of the patient3. The needs, wants, and expectations 
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of the patient can be identified by looking at the 
characteristics of each patient. Healthcare providers need 
to understand the characteristics of patients for decision-
making related to hospital services so that services are 
provided in accordance with the needs and wants of the 
community in general and patients in particular3.

The characteristics of the patient are the particular 
characteristics or special identity attached to the user of 
the health service or the hospital patient, can be used to 
equalize or distinguish the patient with another patient 
and assumed to generate the same or different reactions 
among patients. The reaction of a person who produces 
the same or different judgments is largely determined by 
the background or individual characteristics, such as age, 
sex, education, occupation, and income. The magnitude 
of the influence of patient characteristics on the aspect of 
the quality of health services in the hospital can lead to 
feelings of satisfaction or dissatisfaction4.

According to the study of Abdillah AD and 
Muhammad Ramdan (2016) mentioned that there is a 
relationship between patient characteristics (sex, age, 
education, occupation) with outpatient satisfaction in 
Puskesmas Sindangkerta West Bandung regency5. Based 
on the description above, the researcher wanted to know 
how the relationship between patient characteristics (sex, 
age, education, and occupation) with patient satisfaction 
at PLK Airlangga University Surabaya in November 
2017.

MATERIAL AND METHOD

This research is an analytic obervasional research 
with cross sectional study design. Data collection was 
conducted in November 2017. The population in this 
study was all patients who visited PLK Unair. Sampling 
was done by non-probability sampling with accidental 
sampling. Samples were taken accidentally, if there have 
been found visitors who want to get the health services, 
then they will become samples. The sample in this study 
were 100 respondents. Respondents were interviewed 
with questionnaires.

 The questionnaire contains questions about 
the characteristics of respondents consisting of age, 
sex, education, work status and income, and questions 
about patient satisfaction consisting of 21 items of 
questions that have been tested for their validity and 
reliability. In this research, patient satisfaction variable 
is categorized into 2, that is satisfied and not satisfied. 
Patient is satisfied if got score from patient satisfaction 
questionnaire >mean. The statistical test used by Chi-
Square test.

RESULTS AND DISCUSSION

A) Results

Based on the results of interviews with the help of 
questionnaires instruments to 100 respondents, the result 
can be seen as follows:

Table 1. Relationship between Patient Characteristics and Patient Satisfaction of PLK Unair in November 
2017

Patient Characteristics

Patient Satisfaction
Total

P-valueLess Satisfied Satisfied

n % n % n %

Gender
    Male 18 51,4 17 48,6 35 35,0

0,055
    Female 46 70,8 19 29,2 65 65,0
Age
     Young 58 72,5 22 27,5 80 80,0

0,000
     Old 6 30 14 70,0 20 20,0
Education
     Low 1 25 3 75,0 4 4,0

0,260
     High 63 65,6 33 34,4 96 96,0
Occupation
     Unemployed 52 72,2 20 27,8 72 72,0

0,006
     Employed 12 42,9 16 57,1 28 28,0
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B. Discussion

Relationship of gender with patient satisfaction

Based on the table above, it is known that most 
patients with female as many as 65%. Patients with 
female but less satisfied as many as 70.8%. Based on 
statistical test by using chi square test, it was found that 
p-value = 0,055 (> 0,05). This means that there is no 
relationship between gender and patient satisfaction at 
PLK Unair in November 2017.

According Rahman (2006) and Mohammed (2011) 
states that men have a higher level of satisfaction 
than women6. This research is in line with research of 
Christasani PD & Satibi (2016) which states that there 
is no relation between sex to satisfaction shown by p = 
0,683 (p> 0,05)7. Hidayati AD’s research, Chriswardani 
Suryawati & Ayun Sriatmi (2014) also stated that there 
is no relationship between gender to satisfaction7,8.

Relationship of age with patient satisfaction

Based on the table above, it is known that most 
patients are young patients as many as 72%. Patients 
who are young but dissatisfied as many as 72.5%. The 
young patients in this study were patients <35 years of 
age. Based on statistical test by using chi square test, 
it was found that p-value = 0,000 (<0,05). This means 
that there is a relationship between age and patient 
satisfaction at PLK Unair in November 2017.

WHO study in nine developing countries has 
concluded that the largest population using health care 
facilities is the five-year-old age group and the 30-35 
year age group. Previous research conducted by Abdillah 
AD & Muhamad Ramdan (2016) mentioned that age 
group more than 30 years 63,2% expressed satisfaction, 
whereas in age group less than 30 years only 21,8% who 
expressed satisfaction5.

From this it can be seen that the age group of less 
than 30 years tends to be dissatisfied compared to the 
age group more than 30 years. This is in accordance 
with the opinion of Lumenta (1989) that this productive 
age group tends to be more demanding and expect 
much towards the ability of basic health services and 
tend to criticize. According to Rahman (2006) states 
that satisfaction based on productive age has greater 
demands and expectations than old age6. This study is in 
line with the results of research conducted by Farianita R 

(2016), which states that there is a relationship between 
age and patient satisfaction9.

Relationship of education with patient satisfaction

Based on the table, it is known that most patients 
with higher education as much as 95%. Highly educated 
but unsatisfied patients were 65.6%. Based on statistical 
test by using chi square test, it was found that p-value = 
0,260 (> 0,05). This means that there is no relationship 
between education and patient satisfaction at PLK Unair 
in November 2017.

According to Mar’at, the feeling of satisfaction on 
each individual is not the same, but the expression of 
satisfaction on a group of individuals can occur almost 
the same because of the influence of the environment 
and society of certain groups. Just as Azrul Azwar 
(1994), points out that as well as the quality of service 
the dimensions of patient satisfaction vary greatly. 
So patient satisfaction is not only influenced by one’s 
education but on other aspect10.

Lumenta (1989) states that a person with a higher 
level of education tends to demand or criticize a lot of 
services he receives if he is not satisfied. Someone with a 
low level of education, he tends to receive more because 
he does not know what he needs, as long as heal it is 
enough for him.

Carr and Hill (1992) argue that highly educated 
societies tend to be dissatisfied because their knowledge 
demands better service11. This study is in line with 
research conducted by Hidayati AN, Chriswardani 
Suryawati & Ayun Sriatmi (2014) who found that 
there is no relationship between education and patient 
satisfaction level7,8.

Relationship of work status with patient 
satisfaction

Based on the table above, it is known that most 
patients are unemployed as many as 72%. Patients who 
are unemployed in this study were patients with status 
as students, students, housewives, retired and jobless. 
Patients who are unemployed but less satisfied as many 
as 72.2%. Based on statistical test by using chi square 
test, it was found that p-value = 0,006 (<0,05). This 
means that there is a relationship between work and 
patient satisfaction at PLK Unair in November 2017.

This is not in accordance with the Rahman (2006) 
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opinion which states that people who work (employed) 
tend to have higher expectations than people who do not 
work (unemployed)6. This research is also not in line 
with the opinion of Lumenta (1989) which states that a 
person working is more likely to demand or criticize the 
service he received if it is not satisfied for him compared 
with the unemployed. However, this study is in line 
with research conducted by Abdillah AD & Muhamad 
Ramdan (2016) who stated that there is a relationship 
between occupation and patient satisfaction5.

CONCLUSIONS

The conclusions of this study are:

1. Characteristics of respondents in this study 
mostly are women as many as 65%, young as 
many as 80%, high education as many as 96%, 
and unemployed as many as 72%. Of the 100 
patients, patients were dissatisfied as many as 
64%, while 36% satisfied.

2. There is no relationship between gender and 
patient satisfaction in PLK Unair in November 
2017 (p-value = 0,055).

3. There is a relationship between age and patient 
satisfaction at PLK Unair in November 2017 
(p-value = 0,000).

4. There is no relationship between education and 
patient satisfaction at PLK Unair in November 
2017 (p-value = 0.260).

5. There is a relationship between occupation and 
patient satisfaction at PLK Unair in November 
2017 (p-value = 0.006).

The suggestions that can be given are:

1. The management of PLK Unair is expected to 
conduct periodic satisfaction appraisal in order 
to be a measure of service success.

2. Provide a means to facilitate customers in 
submitting a complaint through a suggestion 
box or SMS complaints.

3. Facilitate access to information services to 
customers by using social media is growing.

Ethical Approval: Related departments should 
be assured about the confidentiality of the results of 
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ABSTRACT

Fire is a disaster event that comes from an unwanted fire and can cause harm. Decree of the Minister of 
Manpower of the Republic of Indonesia Number. 186 / MEN / 1999 on Fire Prevention in the workplace, 
so that fire hazards can be prevented and avoided as early as possible. This study aims to evaluate the 
preparedness of fire prevention in PT. X MuncarBanyuwangi through observasional with cross seccional 
approach. Population in this research is all employees of production at PT. X Muncar Banyuwangi as many 
as 90 people. Data collection is done by using questionnaire, observation and examination. Data processing 
is done by descriptive analysis and correlation by using spearman test. The result of research of correlation 
between age with employee knowledge have weak relation (ρs = -0,340), relationship between training with 
employee knowledge have medium relation (ρs = 0,350), relation between working period of respondent 
with level of knowledge in preparedness fire prevention at PT. X in the weak category (ρs = -0.089), and 
the relationship between socialization and application of fire prevention procedures and readiness to the 
knowledge of employees at PT. X in the weak category (ρs = -0.127), while the observation result of 
infrastructure inspection obtained APAR (73.3%), hydrant, fire alarm, detector, sprinkler (0%) because the 
tool is not installed in PT. X, place of assembly (100%), exit signs (50%), emergency stairs and emergency 
exit (0%). Implementation of fire prevention preparedness at PT. X can work well if all elements of the fire 
hazard management system are implemented thoroughly.

Keywords: evaluation, fire, fire prevention preparedness, knowledge

INTRODUCTION

The fire emergency response system is part of the 
fire management management process in the readiness 
of building management in anticipating a fire emergency 
within a building. One workplace that has a fire risk is a 
fish canning factory. Fire risk occurring in fish canning 
plant has a high rank, then evaluation is needed in an 
effort to improve the implementation of fire prevention 
preparedness at PT. X Muncar Village Banyuwangi. 
Building of PT. X Muncar Banyuwangi equipped with 
facilities and infrastructure include management office, 
production room, clinic room, and other supporting 
infrastructure such as laboratory space.

In the process of production of fish processed in 
the exhaust box of fish cooked by using steam heat 
generated by boilers with a high enough temperature, 
the use of equipment requires a large electric power in 

case of surge or excess electric current so that the heat 
can cause a fire. According to the NFPA3 itself, the 
classification of fire hazards of fish canning industry is 
classified into class A fire hazard (fire with paper, cloth, 
plastic and wood), class B (fire caused by methane, 
ammonia and diesel) and class C (electric fire). With the 
risk of this PT. X Muncar Banyuwangi does not have 
emergency procedures understood by all employees and 
management, so it is possible if there is a fire hazard, 
there is no effective and efficient rescue procedure and 
can be an evaluation so that the need for management 
readiness in the implementation of fire emergency 
response in PT. X Muncar Banyuwangi. Fires are caused 
by various factors, but in general the factors that cause 
fire are human and technical factors8. In case of fire in 
Indonesia around 62.8% is caused by electricity or short 
circuit of electric current. Spatial planning and lack 
of fire prevention infrastructure also contribute to the 
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emergence of fires, particularly fires in industrial estates 
and settlements.

According to the Decree of the Minister of Manpower 
R.INo.KEP.186 / MEN / 1999 on Fire Response Unit at 
Work2, the fish canning industry is classified as a high 
risk level of fire hazard and if there is a fire will have a 
considerable impact, important to do. For this purpose, 
Law No. 1 of 1970 concerning occupational safety has 
stipulated that every workplace should make efforts to 
create workplaces and survivors, including from fire 
hazards.

Observation result of fire hazard protection in PT. 
X Muncar Banyuwangi there is an active fire protection 
system in the building building in the production area is 
not good because there are some components that have 
not met the standard. In alarms, detectors, sprinklers, 
hydrants are still not available, the APAR component 
is only the label component of the officer’s name that 
maintains the card or APAR label is not yet available, 
and there are some rusty and poorly grounded APARs. 
It is therefore necessary to evaluate the preparedness 
of fire prevention in order to increase awareness of fire 
disaster.

Results of subsequent interviews with the 
management of PT. X Muncar that based on the Decree 

of the Minister of Manpower RI No. 186 / MEN / 1999 on 
Fire Management at Work2, PT. X muncar Banyuwangi 
does not yet have a fire organizational structure so 
that in the implementation of emergency response the 
fire hazard has not been implemented properly, this is 
causing the effort in prevention and handling fire hazard 
is not running maximally.

The purpose of this study is to evaluate the 
implementation of fire prevention preparedness at PT. 
X Muncar Banyuwangi based on Minister of Manpower 
Decree No. RI. 186 / MEN / 1999 on Fire Management 
in the Workplace2.

MATERIAL AND METHOD

This research uses quantitative method with cross 
sectional awakening design which aims to photograph 
and analyze the situation in a certain time period 
against the evaluation of fire preparedness prevention 
in PT. X Muncar Banyuwangi. The data were collected 
by questioner and question and answer. While the 
observation with cross sectional study approach and 
by way of examination by using check list list. Data 
processing is done by correlation analysis using spearman 
test. Population in this research is all employees of 
production at PT. X Muncar Banyuwangi as many as 90 
people.

FINDING

Table 1. The relationship between age and employee knowledge in PT. X Muncar Banyuwangi

No. Age
Level of Fire Preparedness Readiness Total

ρs

Low Medium High

n % n % n % N %

1. <25 years old 8 61,5 4 30,8 1 7,7 13 100

0,0842. 25-45 years old 13 27,7 30 63,8 4 8,5 47 100

3. >45 years old 2 6,7 11 36,7 17 56,7 30 100

Table 1 shows that the age of employees <25 years 
old are 8 people with a percentage (61.5%) have low 
knowledge, 25-45 years old employees turn out 30 people 
with percentage (63.8%) have medium knowledge and 
age> 45 year turns out 17 people with a percentage 

(56.7%) have a high knowledge. From the table it can 
be concluded that age with knowledge level has weak 
relationship because of the older age of employees the 
better the level of knowledge.
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Table 2. Relationship between training with employee knowledge in PT. X Muncar Banyuwangi

No. Training

Level of Fire Preparedness Knowledge
Total

ρsLow Medium High

n % n % n % n %

1. Ever 1 8,3 7 58,3 4 33,3 12 100
0,350

2. Never 38 48,7 37 47,4 3 3,8 78 100

Table 2 show that respondents who claimed to have 
received fire prevention training with medium knowledge 
level as much as 7 respondents with percentage (58,3%) 
whereas respondents who stated never received fire 
prevention training with medium knowledge level 
38 respondents with percentage (48,7) %). From the 

table can be concluded that the relationship between 
fire prevention training with the level of knowledge of 
employees at PT. X Muncar banyuwangi has a moderate 
relationship because employees who have never 
conducted fire training have medium knowledge level.

Table 3. Relationship between the working period with the knowledge of employees in PT. X Muncar 
Banyuwangi

No. Work Duration

Level of Fire Preparedness Readiness Knowledge Total

ρsLow Medium High

N % n % n % N %

1. 1-5 years old 35 55,6 27 42,9 1 1,6 63 100

0,089

2. 6-10 years old 3 25 7 58,3 2 16,7 12 100

3. 11-20 years old 2 25 3 37,5 3 37,5 8 100

4. >20 years old 1 14,3 1 14,3 5 71,4 7 100

Table 3 shows that the employment period of 
1-5 years and 6-10 years turned out 35 people have 
a percentage (55.6%) have low knowledge and 7 
people with percentage (58.3%) have moderate level 
of knowledge, the working period of 11-20 years it 
turns out that 3 people have a percentage (37.5%) with 
medium and high knowledge have the same number and 

service life> 20 years turns 5 people with percentage 
(71,4%) have high knowledge level. From the table can 
be concluded that the relationship between the working 
period of respondents with the level of knowledge in 
the preparedness of fire prevention in PT. X has a weak 
relationship because the longer one’s working period the 
knowledge level is good.

Table 4. Relationship between socialization and implementation of fire prevention procedures and 
preparedness with knowledge of employees at PT. X Muncar Banyuwangi

No.
Socialization and Application 
of Fire Preparedness 
Readiness

Level of Fire Preparedness Readiness Knowledge Total

ρsLow Medium High

n % N % n % n %

1. Yes 4 13,3 20 66,7 6 20 30 100 0,462

2. No 34 56,7 25 41,7 1 1,7 60 100
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Table 4 indicates that once done the cosisalisasi 
and the application of procedures and readiness of fire 
prevention was 20 people have percentage (66,7%) with 
medium knowledge level and employee who claimed 
has never done sosisalisasi and application of procedure 
and readiness of fire prevention turns out 34 people 
have percentage (56 , 7%) with low knowledge level. 
From the table can be concluded that the relationship 
between socialization and application of fire prevention 
procedures and readiness with knowledge of employees 
at PT. X Muncar Banyuwangi has a moderate relationship 
because employees who have received socialization 
have a moderate level of knowledge.

DISCUSSION

a. The relationship between age and employee 
knowledge in PT. X Muncar Banyuwangi

The results of this study indicate that age with 
knowledge level has a weak relationship because the older 
age of employees eat the better the level of knowledge. 
The existence of relationship between age with employee 
knowledge about fire prevention preparedness at PT. X 
MuncarBanyuwangi, because most of the employees 
who work in the fish canning production is the male sex 
numbered 82 people and most respondents have high 
knowledge with age> 45 years. This may be because 
older ages tend to have more interest or commitment to 
understanding fire threats than younger ones. Based on 
the Decree of the Minister of Manpower of the Republic 
of Indonesia Number KEP.186 / MEN / 1999 on Fire 
Response Unit in the Workplace2 Article 8 paragraph 2, 
stipulates that to be appointed as fire fighting team must 
meet the requirements of physical health, minimum 
age 25 years and maximum 45 years, have a minimum 
of high school education and have attended basic fire 
fighting technique course II (Package D).

b. The relationship between training and employee 
knowledge at PT. X Muncar Banyuwangi

The results of this study indicate that the relationship 
between fire prevention training training of employees at 
PT. X Muncar banyuwangi has a moderate relationship 
because employees who have never conducted fire 
training have medium knowledge level. The results of 
this study is explained that most respondents have not 
been given training and fire simulation that should the 
management of PT. X MuncarBanyuwangi provide 

training to its employees about fire training that is 
given such as the use of APAR, fire extinguisher using 
APAR and evaluate every room in PT. X Muncar 
Banyuwangi. This means that if management has 
provided training to employees who work in PT. X 
whether implemented in the workplace or held by the 
city government of Banyuwangi, the hope is there is an 
increase of knowledge and skills to employees of PT. X 
in the handling of disasters and fires at PT. X Muncar 
Banyuwangi. Education and training for employees 
working in fish canning production is not selected on the 
basis of experience but is shaped and nurtured through 
training programs that include theoretical education, 
physical training, fire fighting practices7. Based on Per 
Men PU no. 20 / PRT / M / 2009 Concerning Technical 
Provisions for Urban Fire Management6 that fire 
education and training should be held at least once in 6 
months.

C. The relationship between the working period and 
the knowledge of employees in PT. X Muncar Banyuwangi 
The results of this study indicate that the relationship 
between the working period of respondents with 
the level of knowledge in the preparedness of fire 
prevention in PT. X has a weak relationship because 
the longer one’s working period the knowledge level 
is good. Employees who have a working period of 1-5 
years have a low knowledge of the possibility at the 
working period of 1-5 years is a lot of employees who 
graduated from elementary school so that knowledge 
of the preparedness of fire hazard management do not 
understand, bathed by the working period> 20 years 
most employees have high knowledge, most likely high 
school graduates where in the working group> 20 years 
of respondents this is a productive age group where 
they are more active and easy to access information 
through mass media or internet than those who have 
a working period 1-5 years who tend to have a sense 
of responsibility is less and tend to be less lazy and 
less curiosity and lazy to find the latest information 
about emergency response of fire hazard. In addition, 
employees with a working period of> 20 years are likely 
to have been trained in previous workplace fire hazards 
as well as those run by government agencies. Working 
period is one of the factors in labor characteristics that 
make up behavior4. The longer the work period will 
make the workforce more familiar with the workplace 
environment conditions and the fire hazards that exist 
in the workplace. Knowledge can increase because of 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         509    

the experiences gained in life5, in which case experience 
is gained from the length of the person’s labor. 
d. The relationship between socialization 
and implementation of fire prevention 
procedures and preparedness with knowledge 
of employees at PT. X Muncar Banyuwangi 
The results of this study indicate that the relationship 
between socialization and application of fire prevention 
procedures and readiness to the knowledge of employees 
at PT. X Muncar Banyuwangi has a moderate relationship 
because employees who never get socialization have low 
knowledge level. The result of the research is explained 
that most of respondents stated that there has never 
been socialization and application of fire preparedness 
prevention procedures of PT. X Muncar Banyuwangi. 
From the results of interviews with the management and 
employees stated there has been no socialization about 
the preparedness of fire prevention and document review 
also stated PT. X Muncar Banyuwangi does not have a 
fire preparedness preparedness procedure in all rooms so 
what if there is fire the employees will be less responsive 
to fire and the company will suffer big losses. Education 
and training for firefighters are not selected on the basis of 
experience but are shaped and nurtured through training 
programs that include theoretical education, physical 
training, firefighting practices with a view to improving 
the quality and capability of both the fire prevention 
field and in performing the tasks in accordance with 
their function fire management organizations, enhancing 
theoretical, conceptual, moral and technical skills of job 
implementation7. The higher a person’s education the 
better his knowledge5.Top of Form

c. The relationship between the working period and 
the knowledge of employees in PT. X MuncarBanyuwangi

The results of this study indicate that the relationship 
between the working period of respondents with the level 
of knowledge in the preparedness of fire prevention in 
PT. X has a weak relationship because the longer one’s 
working period the knowledge level is good. Employees 
who have a working period of 1-5 years have a low 
knowledge of the possibility at the working period of 
1-5 years is a lot of employees who graduated from 
elementary school so that knowledge of the preparedness 
of fire hazard management do not understand, bathed by 
the working period> 20 years most employees have high 
knowledge, most likely high school graduates where 
in the working group> 20 years of respondents this 

is a productive age group where they are more active 
and easy to access information through mass media or 
internet than those who have a working period 1-5 years 
who tend to have a sense of responsibility is less and tend 
to be less lazy and less curiosity and lazy to find the latest 
information about emergency response of fire hazard. In 
addition, employees with a working period of> 20 years 
are likely to have been trained in previous workplace fire 
hazards as well as those run by government agencies.. 
Knowledge can increase because of the experiences 
gained in life5, in which case experience is gained from 
the length of the person’s labor.

d. The relationship between socialization and 
implementation of fire prevention procedures and 
preparedness with knowledge of employees at PT. X 
Muncar Banyuwangi

The results of this study indicate that the relationship 
between socialization and application of fire prevention 
procedures and readiness to the knowledge of employees 
at PT. X Muncar Banyuwangi has a moderate relationship 
because employees who never get socialization have 
low knowledge level. From the results of interviews 
with the management and employees stated there has 
been no socialization about the preparedness of fire 
prevention and document review also stated PT. X 
Muncar Banyuwangi does not have a fire preparedness 
preparedness procedure in all rooms so what if there 
is fire the employees will be less responsive to fire 
and the company will suffer big losses. Education and 
training for firefighters are not selected on the basis of 
experience but are shaped and nurtured through training 
programs that include theoretical education, physical 
training, firefighting practices with a view to improving 
the quality and capability of both the fire prevention 
field and in performing the tasks in accordance with 
their function fire management organizations, enhancing 
theoretical, conceptual, moral and technical skills of job 
implementation7. 

CONCLUSION

1. Organization of fire prevention has not been 
established, fire prevention team has not been 
established, preparedness handling guidelines have 
not been prepared, and Human resources K3 not yet 
available so that not yet fulfill the requirement of 
Decree of Minister of Manpower RI No. 186 / MEN 
/ 1999
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2. Active and passive fire equipment infrastructure 
equipment 

 a. Active infrastructure facilities Active fire 
protection system in building building in production 
area of   PT. X Muncar Banyuwangi not good because 
there are some components that have not met the 
standard. In alarm, detector, sprinkler, hydrant still 
not available at PT. X Muncar Banyuwangi. In the 
APAR component only the label component of 
the officer’s name performing maintenance on the 
APAR card or label is not yet available, and there 
are some rusty and less well-maintained APARs,

 b. Passive infrastructure facilities Passive fire 
protection system in PT. X Muncar Banyuwangi not 
yet suitable that is not available fire resistant door.

3. The relationship between age and knowledge of 
employees in the production unit at PT. X Muncar 
Banyuwangi has a weak relationship because the 
older the age of employees the better the level of 
knowledge.

4. The relationship between training and employee 
knowledge in the production unit at PT. X Muncar 
Banyuwangi has a moderate relationship because 
employees who have never conducted fire training 
have low knowledge level.

5. The relationship between the working period of 
respondents with the level of knowledge in the 
preparedness of fire prevention in PT. X has a weak 
relationship because the longer one’s working life 
the better the level of knowledge.

6. Relationship between socialization and application 
of fire prevention procedures and readiness with 
employee knowledge in PT. X Muncar Banyuwangi 
has a moderate relationship because employees who 
never get socialization have low knowledge level.
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ABSTRACT

Exclusive breastfeeding is important thing to do from the mother to the baby since it could decrease 
infant mortality rate. Exclusive breastfeeding on work place has been arranged in Indonesian Government 
Regulation No. 33/ 2012. Though the company has provided dedicated room for lactation as supporting 
factor to the achievement of exclusive breastfeeding, yet it only reach 14.25%. This research has objective 
to find out factors related with exclusive breast feeding practice by Health Belief Model theory. The research 
is conducted with cross sectional design. Sample size is 78 working women having baby ages 6-12 months. 
The sample is obtained by simple random sampling technique. The analysis of data correlation is processed 
by chi square test (α=0,05) and logistic regression. Research result showed that perception (p=0,036), 
parity (p=0,018), knowledge (p=0,017), socio culture (p=0,016), family support (p=0,006), direct superior 
support (p=0,013), and nanny role (p=0,045) in the relation of exclusive breastfeeding practice on working 
mother at Garment Company “X”. Result of logistic regression indicate direct superior support is the most 
influenced variable. Low practice of exclusive breast feeding on working mother at Garment Company 
“X” is influenced by direct superior support factor. Also the factor of perception, parity, knowledge, socio 
culture, family support and nanny role.
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INTRODUCTION

Based on Indonesia Demography and Health Survey 
(IDHS) in 2012 indicate infant mortality rate (IMR) is 
32 per 1000 life birth. This is quite far from 2015 target 
which is 23 per 1000 birth life. One effort to decrease 
the IMR is by exclusive breast feeding. Exclusive breast 
feeding means giving breast milk to the baby for first six 
month of life without additional food or other liquid. The 
percentage of exclusive breast feeding in Indonesia in 
2013 is 54.34%, in 2014 it is increased to 60%. And still, 
far from the target 80%.¹

The government has tried to increase exclusive breast 
feeding. One of the effort is through health regulation 
number 33 year 2012. In the regulation mentions that 
every work place is obligated to provide lactation room. 
The garment X company has provided it as regulated yet 
the number of working mother giving exclusive breast 
feeding is still low, which is only 14.25%.

Rahmawati, research result mentioned that job is one 
of the reason of exclusive breast feeding failure. The 8 
hours work hours become the reason of low intensity of 
mother-baby meet. Indeed, there has been a 3 ministries 
joint regulations issued by Ministriy of Women 
Empowerment and Children Protection (48/MEN.PP/
XII/2008), Ministry of Workers and Transmigration 
(PER.27/MEN/XII/2008) and Ministry of Health (1177/
MENKES/PB/XII/2008) mentioned breast feeding 
during work hour at work place.²
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Anggraeni, mentioned that there is a difference of 
exclusive breast feeding based on work status.³ Research 
by Putri, mentioned that exclusive breast feeding on 
mother working in factory is less than housewife.4 Other 
research by Hidayanti, found out work place support like 
lactation room and health attendant suggestion influence 
exclusive breast feeding by working mother.5

The Health Belief Model (HBM) theory can be 
used to describe behaviour determined factor. It can 
be used in this research since the practice of exclusive 
breast feeding is a matter of privacy. The HBM theory 
says the behavior of one is influenced by the perception 
or individual belief it self.6 Therefore, this research’s 
objective is to find out the factors influencing exclusive 
breast feeding by HBM theory approach.

MATERIAL AND METHOD

The research is conducted at Garment Company 

“X”, located on Bawen, Central Java, Indonesia, in 
March to April 2016. This research is analitical with 
cross sectional study . The samples are working mother 
at Garment Company “X” having infant ages 6-12 
months and 78 working mothers are selected by simple 
random sampling.The data analysis is conducted by two 
methods which are chi-square test or Fisher Exact Test α 
= 0,05) and logistic regression.

FINDING

HBM theory is the theory of the alter of health 
behavior and psychological model used to predict health 
behavior by focusing on perception and individual 
belief on a desease. The HBM theory is based on an 
understanding that someone will take any action related 
with health based on the perception and belief.Chi-
square testorfisher exact test results are as below:

Table 1. Factors related withExclusive Breast Feeding Practice of Working Mother at Garment Company 
“X”

No Variables Cathegory
Exclusive Breast Feeding Practice

p valueNo Yes Number
f % f % f %

1. Perception
Poor
Good

36
30

46,2
38,5

2
10

2,6
12,8

38
40

48,7
51,3

0,036 *

2. Parity
1 child
>1 child

33
33

42,3
42,3

1
11

1,3
14,1

34
44

43,6
56,4

0,018 *

3. Knowledge
Poor
Average
Good

35
26
5

44,9
33,3
6,4

1
9
2

1,3
11,5
2,6

36
35
7

46,2
44,9
9,0

0,017 *

4. Socioculture
Negative
Positive

22
44

28,2
56,4

0
12

0
15,4

22
56

28,2
71,8

0,016 **

5. Nanny Role
Poor
Good

35
31

44,9
39,7

2
10

2,6
12,8

37
41

47,4
52,6

0,045 *

6. Family Support
Less Support
Support

37
29

47,4
37,2

1
11

1,3
14,1

38
40

48,7
51,3

0,006 *

7. Direct Superior 
Support

Less Support
Support

52
14

66,7
17,9

5
7

6,4
9,0

57
21

73,1
26,9

0,013 **

8. Peer Support
Less Support
Support

28
38

35,9
48,7

5
7

6,4
9,0

33
45

42,3
57,7

1,000 *

9. Education
Elementary (≤ 9 years)
High School (> 9-12 years)

30
36

38,5
46,2

2
10

2,6
12,8

32
46

41,0
59,0 0,108 **

Remark : 

* : chi-square test

** : fisher exact test
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From table 1 can be found that p value on perception variable = 0.036, parity = 0.018, knowledge = 0.017, socio 
culture = 0.016, nanny role = 0.045, family support = 0.006, direct superior support 0.013, peer support = 1.000 
and education = 0.108. Variables with p value < 0.05 are variables having significant relation with exclusive breast 
feeding practice. On the opposite, variables having p > 0.05 do not related with exclusive breast feeding practice on 
working mother at Garment Company “X”.

Table 2. Logistic Regressionof Exclusive Breast Feeding Practice Research Variables

Variable Wald df p

Education(1) c 1 .996

Socioculture(1) .000 1 .996

Family Support(1) .000 1 .998

Direct Superior Support(1) 4.187 1 .041

Nanny role(1) .000 1 .999

Constant .067 1 .796

From Logistic Regression Analysis can be seen that 
direct superior support variable is the most dominant 
among all variables. As on table 2, Wald value of the 
variable is 4.187 which is the highest compare to others. 
Aligned with the p value 0.041 which is the smallest 
value compare to others.

Perception is one of the variable that related with 
exclusive breast feeding practice on working mother at 
Garment Company “X”(p = 0,036 < 0,05). Mother having 
poor perception regarding lactation management mostly 
do not do exclusive breast feeding compare to mother 
having good perception. Questions asked consist of 
vulnerable perception, seriousness, advantage, obstacle, 
and terms and condition to do lactation management and 
exclusive breast feeding. From the result can be known 
that respondents perception regarding vulnerability 
and seriousness of health problem due to do not give 
exclusive breast feeding obtain lower score compare 
to other perception. This is caused by the impacts or 
disadvantages occured from do not give exclusive breast 
feeding are indirectly visible. This result is supported 
by one by Fikawati, Miguel, and Pawenrusi, stated that 
there is significant relation between mother perception 
regarding exclusive breast feeding.7,8,9 It is also aligned 
with HBM Theory stated that one behavior is determined 
by perception owned.6

Parity has a significant relation with exclusive 
breast feeding practice on working mother at Garment 

Company “X”(p = 0,018 <0,05). Mother having child 
>1 is tend to give exclusive breast feeding than mother 
having 1 child. The experience of breast feeding on 
previous birth giving influencing someone to repeat 
it on the next birth giving.10 In HBM theory, parity is 
included in demography variable. Demography is one 
of the factor influencing someone perception to behave.6  
Breast feeding experience also become a terms to repeat 
it on next birth giving, thus it will initiate a mother to 
give exclusive breast feeding to the baby though she is 
working by doing lactation management.

Beside the perception and parity, other variable 
having significant relation with exclusive breast feeding 
is knowledge (p = 0,017 < 0,05).Most of mothers are 
less awared the importance of breast milk as baby main 
nutrition source. Mother only know about exlusive breast 
feeding, yet does not know and understand correctly 
regarding lactation management and other things that 
should be concerned in order to keep giving exclusive 
breast milk particularly on working mother.11

A behavior is closely related with the local 
culture. Research result indicates that socio culture 
has a significant relation with exclusive breast feeding 
practiceon working mother at Garment Company “X” (p 
= 0,016 < 0,05). Mother having negative socio culture 
(still rely on belief and tradition regarding breast feeding) 
does not give exlusive breast milk. On the opposite, 
mother giving exclusive breast milk is no longer rely on 
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belief, tradition and myth that can fail exclusive breast 
feeding such as giving or spreading honey on the lips of 
new born baby so the baby can talk earlier, giving coffee 
so the baby do not stiff and feeding banana so the baby 
gains weight and health.

Other variable having significant relation with 
exclusive breast feeding is nanny role (p = 0,045 < 
0,05). The nanny has an important role to replace the 
mother during work time. Yet many of the nannies are 
not provide sufficient support to give exclusive breast 
feeding and do lactation management. The data indicates 
that mothers having nanny with good role tend to give 
exclusive breast feeding compare to them having nanny 
with less role.

A support is one of the factor that can motivate 
someone to behave. It can be obtained the environment, 
whether it is family or work place. Family support 
is significantly related with exclusive breast feeding 
practice on working mother at Garment Company 
“X”(p=0,006 < 0,05). The respondent said that the most 
supporting family member in lactation management are 
husband and mother (the baby’s grandmother). Support 
giving can ignite mother behavior in exclusive breast 
feeding. It is showed by the research result. Respondents 
with family support tend to do lactation management 
and exclusive breast feeding compare to them with less 
family support.

Beside family support, one from direct superior also 
related with exclusive breast feeding practice (p = 0,013 
< 0,05). The data obtained indicate that many direct 
superior does not give sufficient support the mother to do 
exclusive breast feeding . This causing many mother do 
not give exclusive breast milk to the baby. Mother with 
support tend to do exclusive breast feeding for her baby 
compare to them with less support from direct superior.

The tolerance and special permission for breast 
feeding mother to do lactation management like breast 
milk squeezing within working hour surely will give 
positive impact on exclusive breast feeding by working 
mother. Beside, if a sufficient facility is provided on 
the work place, it will be assisted working mother to 
do exclusive breast feeding.11 The support from direct 
superior is cathegorized in sign to act in HBM theory. 
The support gived can motivate a mother to practice 
exlusive breast feeding though she is working.6

Yet, for peer support statistically does not related 
with exclusive breast feeding practice (p = 1,000 > 
0,05). This result is contradictive compare with result of 
research by Ida and Suyes, stated that one of the factors 
influencing exclusive breast feeding is peer support. 12,13 

Mother working outside her home will interact more with 
the people in the work environment. Thus the support 
from work peer will influence the mother decision to do 
exclusive breast feeding.11  In HBM theory, peer support 
also become a sign to act influencing a mother to behave.

Based on the data obtained can be known that tough 
many work peer support, yet only few mother do exclusive 
breast feeding practice. This is due to the peer giving 
the support does not practice lactation management and 
experience failure in exclusive breast feeding practice. 
According to behavior theory stated by Bandura which is 
Social Learning Theory explaining that human behavior 
is a continuous both side interaction between cognitive, 
environment and behavior factors. So the behavior to do 
exclusive breast milk is not only influenced by cognitive 
factor, but also environment factor. Environment factor 
in this term is not just a support provided by work peer 
but much further is the example given by the work peer 
(modeling). With many case of unpracticing lactation 
management such as squeezed breast milk and failure 
to do exclusive breast feeding by friend that viewed as a 
model or example, are caused the respondents not to do 
squeezed breast milk and do not give exclusive breast 
feeding though they got support from their work peer.6

Other variable that does not related with exclusive 
breast feeding practice on working mother at Garment 
Company “X” is education (p= 0,108 >0,05). This 
result is aligned with Weber  and Banu, stated that 
education does not related withexclusive breast feeding 
practice.14,15 Yet vary with the research by Sholeye, 
stated that mother education is related with exclusive 
breast feeding practice.16

HBM theory categorize education as demography 
variable that able to influence perception to behave on 
someone.6  But as statistical test result, obtain that there 
is no relation between education with breast feeding 
practice on working mother at Garment Company “X”. 
This difference can be occured due to the respondent’s 
education back ground is only reached senior high 
school. Beside that the information regarding breast 
milk does not obtained from the school, but from 
instantion and health attendant. So does on Theory of 
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Reasoned Action (TRA) which stated that one behavior 
is influenced by belief, attitude and will, ignoring the 
education background.

From all variables significantly related with 
exclusive breast feeding practice, the analysis result 
of logistic regression stated that variable of direct 
superior support as the most dominant variable. This is 
acceptable, since the respondent is the working mother. 
The work environment is one of the circumstance that 
able to influence a mother to behave. Work demand 
and high work load dictate the mother to complete her 
job. If it does not counterbalance with support from the 
superior to lactation management, then the mother will 
have large percentage to fail in exclusive breast feeding 
practice.

CONCLUSION

The research showed that low practice of exclusive 
breast feeding on working mother at Garment Company 
“X” Semarang, Central Java, Indonesia is influenced 
by some variables. Variables that related with exclusive 
breast feeding practice are perception, parity, knowledge, 
socio culture, family support, direct superior support 
and nanny role. While variables of education and peer 
support are not related with exclusive breast feeding 
practice on working mother at Garment Company “X”. 
Result of logistic regression showed that direct superior 
support is the most dominant varible in this research.
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ABSTRACT

Background: Unequally in rights to health cause a disparity between indigenous communities and people 
in general, which should be avoidable. The Baduy Dalam tribe is one of the indigenous communities in 
Indonesia that refuses to follow modern developments. The Baduy Dalam tribe’s strong obedience to their 
tradition bothersome health workers in delivering modern health services. Availability, accessibility, and 
acceptability of health services as a base of health service concept and rights to health need to be further 
analyzed in the Baduy Dalam tribe.

Method: This qualitative research uses a Basic Human Rights paradigm approach to obtain in-depth 
information regarding health services among the Baduy community. The method used was in-depth 
interviews, and informants were chosen using a purposive technique to achieve correct and adequate 
information for this research. Results were analyzed using a matrix and content analysis to identify the 
thematic information. To maintain validity, document review and literature review on the subject were 
conducted.

Results: Utilization of available healthcare facility majorly affected by community acceptance. Mobile 
health services can’t be conducted without the community leader’s permit and acceptance. There’s an urgent 
need to do strategic approach to increase the community acceptance using sensitive cultural approach. 
Attention and effort from multi-sectoral governments are very low.

Conclusions: Healthcare services to the Baduy Dalam community is not performed well as there are various 
obstacles in the availability, accessibility, and acceptability of modern healthcare services in The Baduy 
Dalam community. 

Keywords: Primary Healthcare services; indigenous communities; availability; accessibility; acceptability

INTRODUCTION

There are approximately 370 million indigenous 
communities spread across 90 countries around the 
world. The total population of indigenous communities 
makes up 5% of the world population.1 In Indonesia 
there are 231,268 families in remote indigenous 
communities. A regulation from the Indonesian 
government defines remote indigenous communities as 

a group of individuals attached as a unit, geographically, 
economically, and/or by social culture, and poor, remote, 
and/or fragile social economy.2 On the other hand, the 
UN categorizes indigenous community such as a group 
of people with their own social structures such as pre-
colonial communities, those who profess to being an 
indigenous community, have strong ties to an area or the 
surrounding environment, form a minority, have specific 
culture and language, and protects the culture of the 
ancestors.3

Currently, indigenous communities in developing 
and in developed countries are a marginal group with 
minimal access to basic healthcare and poor health 
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conditions compared to the general population.4 As 
well as traditional knowledge and sustainable practices 
that are invaluable resources for human development. 
However, indigenous people remain on the margins of 
society in high, middle and low-income countries, and 
they bear a disproportionate burden of poverty, disease, 
and mortality compared to the general population. 
These inequalities have persisted, and in some countries 
have even worsened, despite the overall improvements 
in health indicators in relation to the 15-year push to 
meet the Millennium Development Goals. As we enter 
the Sustainable Development Goals (SDGs Indigenous 
communities are located far away from basic healthcare 
services, placing them at higher health risks to reach 
healthcare facilities in time of urgent need. Moreover, 
unreachable modern healthcare services put them in 
a condition where traditional medicine is their only 
alternative to cure their illnesses.5

Unequal health status between the indigenous 
communities and the general population is an 
unacceptable condition because it can be prevented 
by government’s policy. This condition is a matter of 
concern to healthcare service providers in all countries 
as they have responsible in providing equal services for 
all. Provision of equal healthcare services to indigenous 
communities to fulfill their rights to healthcare is part 
of providing their basic human rights.6 Availability, 
accessibility, and acceptability are three components that 
have strong connections and are the bases for providing 
rights to healthcare. In addition, they are often used in 
various healthcare research for susceptible communities 
such as the disabled communities, indigenous 
communities, and other minority groups as they focus 
on equal healthcare rights and reflect a balance between 
characteristics and expectation of healthcare providers 
and receivers.6–8

There is an indigenous community in Indonesia that 
refuses to live using technology and limits themselves 
from the changing modern society, it is the Baduy Tribe 
which divided into two – Baduy Luar (outer Baduy); and 
Baduy Dalam (inner Baduy). The difference is that Baduy 
Luar has been exposed to modern lifestyle, whereas the 
Baduy Dalam still follows a traditional lifestyle such as 
not using electricity, electronic devices, and vehicles. 
Till today, the Baduy Dalam travel by foot even though 
they need to travel far distances.9 

The Baduy Dalam Community is known for their 

determination to follow traditions. There are traditional 
laws, “lojor teu meunang dipotong, pondok teu meunang 
disambung” which translates to “long cannot be cut and 
short may not be joined”. This means that all things 
may not be added or removed. That law has become 
a consideration of healthcare personnel in delivering 
services to the community.11,12

In several studies about availability of healthcare 
service in indigenous communities recommend to 
provide services that incorporate the community 
perspectives on modern medicine and adjusted to their 
condition which would then increase its acceptance 
by the community.5,13 Based on Ipa (2014), healthcare 
services for the Baduy Dalam community should not 
be provided using the same model for other general 
communities. Adjustments to certain characteristics and 
conditions of the Baduy Dalam community are needed 
so they may be used and accessed healthcare services. 
As a country with big cultural diversity, Indonesia 
government has a lot of things to be considered to make 
health services equitable. Further analysis is required 
to identify the condition of health service for Baduy 
Dalam community using health rights paradigm from 
the availability, accessibility, and acceptability aspects. 

METHOD

This is a qualitative study aimed at obtaining in-
depth information on the provision of healthcare services 
to the Baduy Dalam community. Information was 
obtained by in-depth interview using in-depth interview 
guide. Respondents chosen by purposive technique were 
1 representative from Lebak District Health Department, 
Head of Cisimeut CPHC, a nurse from Cisimeut CPHC, 
a Midwife coordinator at Cisimeut CPHC and as a 
pioneer of modern healthcare services for Baduy Tribe 
(Baduy Luar dan Baduy Dalam), Kanekes Village 
Midwife. Two healthcare personnels (a nurse and a 
midwife coordinator) from Cirinten CPHC were chosen 
because of its location near the Baduy Dalam’s exit 
gate in Cijahe and also they have close relation and 
good information about Baduy Dalam Tribe. Another 
respondent chosen by snow ball techniques were 
Kanekes Village Officer, three Kanekes Village Health 
Cadres, two persons from two humanitarian non-
government organization, and three persons from inside 
and out Baduy Dalam Community. The interviews were 
written in the form of a transcript then simplified into 
a matrix. Thematic content analysis was performed to 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         519    

obtain in-depth information regarding the availability, 
accessibility, and acceptability of healthcare services 
by Baduy Dalam community. To maintain data validity, 
data and information obtained from informants were 
compared, and document review and literature review of 
associated topics were performed.

RESULTS

Availability

All approach to make health service available for 
the tribe, such as mobile health service, additional health 
workers, and a transit-birth house didn’t go well because 
of community’s acceptance and healthcare workers’ skill 
in approaching the community. 

Cisimeut CPHC doesn’t have special approach or 
strategy to build good relationship with the community 
and they feel helpless in delivering health services 
to the community. The Health Department in Lebak 
District already give all authority to Cisimeut CPHC to 
deliver health service, but their attention to monitor and 
evaluate how health services delivered to Baduy Dalam 
community is very low. Without intensive attention, 
help, and supervision from The Health Department 
district, Cisimeut CPHC performance will be the same. 
Even healthcare service is available for the Baduy 
Dalam tribe, leader’s permit and community’s belief 
play a major role on acceptability of modern healthcare 
services.

Even the health service was available and adapted 
to indigenous’ characteristic, birthing house which 
built by Constitution of Mexico wasn’t utilized by 
their indigenous community. Constitution of Mexico 
was built traditional birthing house where traditional 
birth attendance can help indigenous mother under 
supervision of professional birth attendance. But, the 
house wasn’t utilize by their indigenous community 
because of indigenous’ trust and comfort issues so the 
indigenous community prefer to deliver their babies in 
their own house.14 Before provide a health service for 
indigenous, it’s important to maintain a good relation 
and trust between health provider and indigenous 
community. Without indigenous community acceptance, 
available health service won’t utilize well.

Accessibility

Communication as an important aspect in health 
access also have big influence in delivering healthcare 

services. Interviewed healthcare personnel said that 
they have difficulty in communicating with the Baduy 
Dalam community. It’s not caused by the language, but 
it is because the Baduy Dalam community have different 
perspective about health and have low understanding 
about their own compliant and health needs which always 
confused the healthcare personnel as stated below.

“Communicating with them is very… very hard… 
we have to bring someone who have close relation 
with them such health cadres from The Baduy Luar 
community, so they will feel ease to communicate with 
us” (KP)

“when they visited me, they just sat… stayed 
quiet and and didn’t say anything. Just quiet. So at 
the moment, I knew that I have to be very proactive 
in communicating with them, ask them why and what 
they want… sometimes after I asked them, they hardly 
to communicate what they want because of their lack 
understanding about their own health condition…” (BD-
3)

With poor health seeking behavior of The Baduy 
Dalam community, the healthcare personnel shouldn’t 
have to wait passively until The Baduy Dalam community 
come and ask for help. To reach the Baduy Dalam area, 
walk by foot is the only way that healthcare personnel 
can do. the travel time into The Baduy Dalam area from 
Cisimeut CPHC is about 3-4 hours by walk. Even the 
distance between Cisimeut CPHC and the Baduy Dalam 
area is about 8 Km, the healthcare personnel must pass 
a small pathway through hills and valleys. Besides that, 
the Baduy Dalam community mostly work in their field 
located far from Baduy Dalam area. That condition 
makes the healthcare personnel difficult to meet them, 
especially when they have to conducted a sweeping 
activity to do an examination and treatment for neglected 
disease such Yaws which still exist in the Baduy tribe.

Some informants were said even the Baduy Dalam’s 
priority to treat their illness were using traditional 
medicine and spiritual ceremony, few people from the 
community needs help from healthcare personnel. They 
started to need help from healthcare personnel because 
traditional medicine they always use didn’t heal their 
illness. Some informants were said that they are afraid 
to go to health clinic or CPHC because they don’t have 
enough money to pay the bills. The village officer 
said majority of the Baduy Dalam community haven’t 
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covered from national health insurance. The Village 
officer said it was a dilemma for them to registered all 
the Kanekes Village citizen categorized as a poor and in 
need of National Healthcare Insurance so they can access 
healthcare service freely because it will raise poverty 
degree and cause another trouble in the village. Also, 
there’s no specific regulation to protect the indigenous 
community from out-of-pocket health expense. Lack of 
attention and poor coordination between governments 
blocking community’s opportunity to improve their 
life quality and it could be assumed as right to health 
violation that happen systematically.

One of the indigenous in Indonesia, Orang Rimba 
Tribe, live nomadic inside South Sumatera Forest had 
accept modern health service. The head of District 
Health Departments was working with other sectors to 
deliver regular healthcare services. Cultural approach as 
their main strategy results in good relationships between 
the government, healthcare personnel, and The Orang 
Rimba tribe while increase the tribe’s health degree. 
Without direct support, synergy, and involvement of 
multi-departments, healthcare service innovation for 
indigenous community will not have a good impact.16

Acceptability

Acceptability of healthcare services is a combination 
of value as reflected by someone’s ability to accept the 
services based on perception, experience, and response 
towards the services and highly associated with the social 
culture of an individual.17 The Baduy Dalam community 
known with their strong obedience to their culture and 
their leader’s decisions. Based on in-depth interview, 
respondent from non-government organization said if 
there’s something emergency cases related to health, 
the community couldn’t make decision by themselves, 
they have to ask the leader’s solution. If the community 
leader decides something that not in line with medical 
treatment, the community will still follow the leader’s 
decision even it can threaten their life.

From in-depth interview, birthing assistance by 
professional healthcare is forbidden for the community. 
The women have to give birth without any assistance and 
traditional healer should come after the baby was born 
to cut the placenta. The community believe that blood 
released during childbirth can cause a disease especially 
for kids and men. But in 2000, one of the Baduy tribe 
leaders requested a village midwife to assist his daughter. 

Because of the distances, the baby was already born 
when she arrived. After that, there’s no request from the 
Baduy Dalam community to the midwife village. 

Other restrictions related to modern healthcare are 
using family planning, immunization, antenatal care 
and postnatal care. For the community, family planning 
regarded as an act of refusal god’s blessed and contrary 
to the culture their belief.11,18 The healthcare personnel 
said that the community believe that immunization 
doesn’t prevent a disease but instead bring a new disease 
for healthy body. The community have a restriction on 
the use tools made of metals. That’s why they refuse 
medication through injection.

Lack of culturally sensitive approach from healthcare 
personnel, make healthcare services remain strange and 
taboo for the Baduy Dalam community. One of the 
informants said, if there’s any regular mobile healthcare 
services conducted in the Baduy Dalam area, although 
the healthcare services are just basic examination such 
as weighting and height measurement, these things 
will be considered as a threat and can contaminate the 
purity of their culture. Lack of healthcare personnel 
understanding about the community’s culture had 
increase the community’s discomfort. Discrimination 
and bullying experience brought by healthcare personnel 
lack knowledge about indigenous culture could increase 
indigenous refusal of modern healthcare services 
and widens communication gap between healthcare 
personnel and indigenous community. In New Zealand, 
cultural safety approach was developed and trusted as 
an innovation to minimize communication gap between 
healthcare personnel with indigenous community.19,20 

CONCLUSIONS

Healthcare services for the Baduy Dalam 
community mostly affected by their acceptance on 
modern healthcare services. Even though the healthcare 
services are available, it will not be utilized well when 
the community has low acceptance. Healthcare service 
access such communication, distances, and protection 
from financial hardship is in complicated condition and 
need a lot of attention from multi-sectoral governments. 
Before providing available healthcare service that 
also accessible for the community, the governments 
must do strategic safety cultural approach to increase 
community’s acceptability.
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ABSTRACT

Background: A growth chart is widely used to monitor child growth, but not to predict stunting.  Therefore, 
there is a high need  to create a more simple growth chart. The study aimed to find out the effectiveness of 
the application score system  in growth chart in predicting stunting and improving mothers knowledge.

Materials and Method: This study was a quasi experimental study. A total of 533 pre-schoolers aged 4-5 
years old and 110 mothers were selected from forty kindergarten schools in Deli Serdang and Aceh Besar 
Distric. Twelve field workers were trained to conduct height measurements using the score growth chart and 
teaching mothers on nutrition. Data on height status was presented in six classifications. Chi-Square test was 
performed to test the difference of mother’s knowledge before and after intervention.

Findings: Of the total 533 pre-schoolers, 22.5% were stunted and 33.1% children had been predicted to be 
stunted.  After intervention, mothers in the intervention group were three and half times more likely to have 
better knowledge than mothers in the control group (85.2%  vs 56.6%) and Relative Risk : 3.5 ( 1.5-6.5)

Conclusions: Application of the score system in growth chart was practicable in predicting stunting and 
improving maternal knowledge. It needs to consider applying the wall score growth chart in nutritional 
survey. Children under-five year old need to involve in further studies.

 Keywords: Score system, Growth Chart, Stunting, Pre-schooler, Nutritional Knowledge

 BACKGROUND

Stunting is defined low-length-or height-for-age 
below two of standard deviation of the World Health 
Organization standard . [1] Globally, the prevalence 
of stunting prevalence is improving. It has resulted in 
being an identified as a major global health priority.[2] In 
sub-Saharan countries have the higher prevalence than 
Southeast Asian  countries, 40% and <30%. [3] WHO 
reported that since 1996-2010 there was not meaningful 
decreasing of stunted children all over the developing 
countries.[4] In Indonesia, since 2007 until 2013 the 
stunting prevalence has remained  stagnant at 35.0% 
to 37.0%. It is because children with height for age 
between <-2 to -1 standard deviation were not targeted 
in the nutrition intervention program. Meanwhile,  WHO 

stated that stunting prevalence has to decrease < 20.0%. 
[5,6]  

A growth chart is widely used as a nutrition 
education tool for parents to monitor their child growth 
including to detect stunting. However, most mothers 
found it difficult to interpret the child growth on the 
chart.  Roberfroid found that 40%-70% mothers in Asia, 
Africa and Latin America had low understanding in 
interpreting their child growth.[7,8] In Indonesia, not more 
than 34.0% mothers understood the function growth 
chart. [9]  Therefore, there is a high need  to create a more 
simple and communicative growth chart to be easily 
understood by parents.[10] Recently,  more than 200 kinds 
of modifying  growth charts created in eighty countries 
[11,12]  to allow parents have a better understanding of 
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early growth patterns. Several studies had found that 
good understanding of growth chart was effectively 
decreasing stunting.[13,14]

In this study, we used score growth chart as the main 
media to detect and predict stunting and in teaching 
mothers on child nutrition. Scores 5, 6, 7, 8, 9 and 10  
were applied in interpreting the nutritional status of 
children. This modified growth chart had been tested 
and resulted high sensitivity (91.0%) and specificity 
(92.0%).[15]

The ideas of applying numbers emerged from 
several public health studies that applied percents and 
scores in motivating clients to do positive activities. [16-

18] This study aimed to find out the effectiveness of score 
growth chart to predict stunting and improve mothers 
nutritional knowledge.   

MATERIAL AND METHOD

Study Design

This study was a quasi experimental study conducted 
in twenty kindergarten schools in urban areas of two 
districts that purposefully selected from two provinces; 
ten schools in Deli Serdang of North Sumatera Province 
as intervention location and ten schools in Aceh Besar 
of Aceh Province as control study.  The prevalence of 
stunting in Deli Serdang and Aceh Besar was comparable, 
24.4% and 26.4%, respectively. [19,20]  

Participants

a. Preschoolers

A total of 533 pre-schoolers aged 4-5 years old were 
selected from forty kindergarten schools; 265 children in 
Deli Serdang  and 268 students in Aceh Besar.  Selection 
of schools based on the number of students, school 
performance, the ratio of teacher and student and school 
health program.

b. Mothers 

The number of mothers were determined by sample 
size calculation. We calculated the sample size keeping in 
view, there would be a 30% improvement of nutritional 
knowledge after intervention and adding 10% for drop-
out possibility, using this formula; [21]

Materials

Score Wall Growth Chart

Score growth chart is a modified growth chart.  It 
is made from a thick plastic material with the size 150 
cm x 200 cm. The horizontal lines show the height in 
cm (0-130 cm) and vertical lines show the child’s age 
in months. Score 5, 6, 7, 8, 9 and 10 are placed on the 
left side. 

These scores imply six classifications of height 
status: 1) Score 5 (HAZ <-3SD) = Severely Stunting. 2) 
Score 6 (HAZ ≤-3 to -2SD) = Stunting, 3) Score 7 (HAZ 
≤-2 to -1 SD) = Tend to be Stunting. 4) Score 8 = Normal 
(HAZ 0 to +1SD), 5) Score 9 (HAZ  +1 to +2SD) = Tall 
and 6) Score 10 (HAZ  +2 to +3SD) = Very Tall.  

Taking height measurement

The measurements were taken individually 
and collectively.See fig.1 and 2. Prior to taking the 
measurement, child’s age  had to put into groups.  
Measurement was started by positioning the child in front 
of the wall chart, calculated the height and determine 
nutritional status. The mother was asked to observe and 
to record child height and status.    

Data collection

There were four steps data collection implemented 
in this study. Step one was collecting data on the height 
measurement of 533 pre-schoolers in forty kindergarten 
schools. Three field workers were responsible to take the 
measurements. Data on child height, scores and nutritional 
status of each child were recorded by enumerators. 
Step two was collecting data on respondents’ economic 
characteristics and nutritional knowledge. A pretested 
structured questionnaire was administered to  obtain 
information on socioeconomic profile, child age, weight, 
length and sex, parents education and occupation. 
Step three was conducting a nutrition education class. 
Mothers in the intervention group were taught on child 
growth and healthy food. Mothers were presented with 
five topics; 1) Function of the growth chart 2) Function 
of scores 3) Normal height gain 4) Interpreting growth 
scores 5) nutrition status. While in mothers control 
group were encouraged to weigh their children regularly 
and providing healthy breakfast and step four was re-
collecting data on mother’s knowledge.  
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Data Analysis

Data on height status of 533 pre-schoolers was presented was presented in distribution frequency table. Based 
on the mean scores of twenty questions used to categorize the level of knowledge. It was divided into two categories; 
high knowledge and low knowledge. Statistical calculation used was T-test and Chi-Square test. The significance 
level was determined by the p-values. 

 RESULTS

Table 1. Sosioeconomic characteristics of respondents, by location of study

Deli Serdang, n=265 Aceh Besar, n=268

Socio-economic
charactristics

  n(%) Mean±SD n(%) Mean±SD p-value

Children characteristics 
Sexual types
  Boy
  Girl
Birth weight (kg)
Birth length (cm)
Current age (months)
  48-54 months
  55-60 months

121(45.7)
144(54.3)

95(35.9)
170(64.1)

3.2±0.38
48.2±1.9

129(48.3)
139(51.7)

105 (39.3)
163 (60.7)

3.2±0.45
48.0±1.6

> 0.05
> 0.05
> 0.05

Parent’s characteristics
  Mother’s age (years)
  Father’s age (years)

Mother’s education
  Grade 1-6
  Grade 7-9
  Grade 10-12
  Grade >12

  25(9.4)
  75(28.3)
137(51.4)
  28(10.9)

26.8±4.44
152.3±3.44

  30(11.2)                                 
63(23.8)
140(52.9)
  35(13.1)

28.9±4.59
151,6±4.44

0.73
0.78

0.79

Mother’s occupation
  Household workers
  Government workers
  Agricultural/skill labour
  Private sector

197(74.3)
  32(12.0)
  24(9.1)
  12(4.6)

179(66.8)
  43(16.0)
  28(10.4 )
  18(6.7)

0.37

Father’s education
  Grade 1-6
  Grade 7-9
  Grade 10-12
  Grade > 12

  13(4.6)
  53(20.0)
162(61.4)
  37(14.0)

    8(2.8)
  44(16.3)
170(64.0)
  46(16.9)

0.47

Father’s occupation
Government workers
Agricultural/skill labour
Private sector
Others

  16(6.0)
  40(15.1)
200(75.5)
    9(3.4)

13(4.9)
37(13.8)
204(76.1)
14(5.2)

0.38
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Table 2. Scores and Height Status of Preschoolers, by Location of Study

Score and
Height Status

Location of study
TOTAL
N=533Deli Serdang, n= 265

Aceh Besar, n=268

   n  %      n   %      n     %

5 = Severely stunting
6 = Stunting
7= Tend to be stunting 
8 = Normal
9 = Tall
10= Very Tall

   10
   33
   77
 119
   20
     6

  3.8
12.4
29.0
45.0
  7.5
  2.3

18
 59
 90
 83
 14
   4

6.7
22.0
33.6
31.0
  5.2
  1.5

  28
  92
167
202
  34
  10

  5.2
17.3
31.3
37.8
  6.7
  1.9 

Table 1 shows  the four characteristic variables 
of pre-schoolers and  six characteristic variables of 
parents.  Sexual types, birth weight, birth length  and 
current age of children in the two locations of the study 
were comparable (p>0.00). The mean of birth weight 
and length of children in two locations of the study was 
normal; 3.2±0.38 vs 3.2±0.45  and 48.2±1.9 vs 48.0±1.6  
respectively. None of the characteristics of parents were 
significantly different (p>0.00), even though mothers 
age in Deli Serdang was relatively younger than  in Aceh 

(26.8±4.44 vs 28.9±4.59)  and more high education 
parents in Aceh than Deli Serdang (80.9% vs 74.5%). 

As presented in Table 2. Of 533 pre-schoolers, 
22.5% were stunted.  Almost one third (31.3%) of 
children tended to be stunted. In terms of location, 
number of stunting children in Aceh Besar was almost 
double than in Deli Serdang (28.7% vs 16.2%), while 
the number of  tall children  were more in Deli Serdang 
than in Aceh Besar (9.8% vs 6.7%).

Table 3. Level of Mother’s Knowledge Before and After Intervention

Level of 
knowledge

Before After

Intervention
group, n=54

Control group, 
n=53 p-value

Intervention
group,n=50

Control group, 
n=50

p-value
Relative risk

n % n %

0.58

n % n %

0.00 3.5(1.5-6.5)

High 
knowledge 30 55.5 28 52.8 42 85.2 30 56.6

Low 
knowledge 24 44.5 25 47.2

  
8 14.8 20 43.4
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Before intervention, the nutritional knowledge 
in both groups were comparable.  However, after 
intervention there was significantly changing. Table 
3 shows, before intervention the proportion  of high 
knowledge between intervention and control group 
was comparable (55.5% vs 44.5%; p = 0.58). After 
intervention, the high knowledge improved by 29.7% in 
intervention group and 3.8% in control group. Mothers 
in the intervention group were three and half times more 
likely to have better knowledge (RR = 3.5 (1.5-6.5) and  
p = .00) 

FINDINGS

The present study proved that using score growth 
chart detected  22.5% stunted children and predicted 
31.3%  “tend to be stunted” children with HAZ >-1 to 
-2SD.  

Assuming that half of those “tend to be stunted” 
children (15.7%) will be really stunted, therefore in the 
next round survey the prevalence of stunting could be in 
the range of  22.5% to 38.0%. The underlying reasons 
were because in most of nutritional surveys, parents 
were never well-informed on their child’s nutritional 
status. Most parents overestimated to their child 
nutritional status. [22-24] and restricted to get food  make 
the children to have a risk to be malnutrition.[25]. The 
consequences the prevalence of stunting to be stagnated. 
This condition had happened in Indonesia. Since 2010 
till 2016 prevalence of stunting stagnated at 35.0-37.0%. 

[5,6] and the coverage of food supplementary, exclusive 
breastfeeding and growth chart belonging was very low, 
36.8%, 29.5% and 34.0%,  respectively.[26]   

These findings in line with the situation in other 
developing countries. de Onis et.al, found than by the 
year 2005-2010 stunting among pre-school children in 
Africa regions had stagnated at 38.8-38.2% and slightly 
decrease from 37.6% to 37.1% .[4] In sub-Saharan and 
Southeast Asia  countries, the prevalence of stunting 
stagnated at 30%-40%, in Eastern Ethiopia 45.8%.
[3,27] Lutter CK., et al (2011) also reported that only 
36% of children in developing countries had exclusive 
breastfeeding and around half (˜50%) poor meal 
practices.[28] 

This study found that wall score growth chart was 
efficient as nutrition education media.  Scoring system 
made it easier for mothers to interprete child growth.  
Involving mothers in taking child height measurements 

and to do plotting in the chart were potential parts in 
nutrition education session.  This results in a line with 
several studies who used a modified growth chart to 
improve maternal knowledge.[12,16], and the application 
of scores in health activites.[17,18]   However, the economic 
and education level of participants might have played 
important role in these achievements.  

The implication of this finding was in the next 
anthropometry survey, it needs to presents specifically 
the prevalence of children with HAZ >-1 to-2SD status 
and targeting them into nutritional intervention.  

The primary strength of this study was the ability 
to prove the causes of stagnated stunting prevalence. 
The main limitation of the study was the sample. This 
study focused only the pre-schooler age and low number 
of mothers.  Further study needs to cover the under-
five year children and to include fathers in nutrition 
education session. 

Figure 1. Taking height measurement individually

Figure 2. Taking height measurement collectively

CONCLUSION

The tracking of an individual child height-for-age 
z-scores on growth curve is  an important indicator for 
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assessing stunting. This study found that the HAZ-1 to 
-2SD status is a useful indicator for predicting stunting 
children. Application of the score system in growth chart 
was effectively detecting and predicting stunting and 
improving mothers’ knowledge of child growth. 
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ABSTRACT

Objectives: investigate joint laxity in patients with systemic lupus erythematosus (SLE).

Patients and Method: case-control study involved 53 patients with SLE; disease activity for SLE assessed 
with the SLE Disease Activity Index (SLEDAI). Case histories and personal information assessed: age, SLE 
disease duration, body mass index (BMI), all subjects screened for hypermobility syndrome according to 
criteria of Beighton for joint hypermobility (total score 4 or more).

Results: Twenty-eight (52.8%) of the patients SLE had hypermobility compared to 31 (47.7%) of the control 
group. There is a slight increase in the risk of hypermobility in SLE patients compared to control the OR 
(95%CI): 1.229 (0.594-2.540). Considering joints complain Elbow pain was significantly higher in SLE 
patients compared to control. However, the rest (back, knee, and shoulder) showed no statistical difference 
between SLE and control. In SLE patients lower BMI associated significantly with hypermobility. There 
was a weak inverse relationship between hypermobility and age. There was no significant association in 
systemic lupus erythematosus patients between hypermobility with Anti- dsDNA, ANA, C3 and C4, but 
longer duration of disease and higher disease activity (SLEDI) associated weakly with hypermobility.

Conclusion: SLE patients had a similar probability of having hypermobility compared to control, 
hypermobility increase with increasing immunological markers and with lower age and BMI, disease 
activity and ESR weakly increase the risk of hypermobility in SLE patients. Elbow joint pain associated with 
hypermobility in SLE compared to control while no such relationship found with back, knee and shoulder 
pain. 
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INTRODUCTION

SLE is a prototypic autoimmune disease characterised 
by multisystem involvement and the production of an 
array of autoantibodies. Clinical features in individual 
patients are highly variable, ranging from skin and joint 
involvement to organ- and life-threatening disease. SLE 

is typically associated with a waxing and waning clinical 
course, but some patients have continuous disease 
activity (1). Systemic lupus erythematosus primarily is a 
disease of young women, with a peak incidence between 
the ages of 15 and 40 and a female: male ratio of 6 – 10: 
1. The age at onset, however, can range from infancy to 
advanced age; in both pediatric- and older-onset patients, 
the female: male ratio is approximately 2:1 (2). The 
reported prevalence of SLE in the general population is 
approximately 20 to 150 cases per 100,000 persons (3). 
In Iraq, the prevalence of SLE was estimated to be one 
case per 1867 of the population, one per 1127 of the total 
female population and for women aged between 10 and 
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49 years it was one per 616 (4).

Benign joint hypermobility syndrome (BJHS) is 
a heritable disorder associated with laxity and pain in 
multiple joints (5). It found in chromosomal and genetic 
disorders such as Down syndrome and metabolic 
disorders such as homocystinuria and hyperlysinemia 
(6). Benign hypermobility syndrome may present with 
joint dislocation and subluxation, arthralgia, arthritis, 
tendonitis, tenosynovitis, damaged ligaments and 
ligamentous attachments and fractures. BJHS can also 
involve other organ systems resulting in other collagen-
related disorders (7). Benign Joint hypermobility 
syndrome (BJHS) is very common in musculoskeletal 
disease clinics, but the diagnosis often missed, and the 
actual prevalence of JHS is not known (8). In general, 
women have greater joint laxity than men (9). In Iraq, 
the prevalence of joint hypermobility among university 
students determined from a survey made in 1981 in 
25.4% of males and 38.5% of females (10).

METHOD 

Study design: a case-control study conducted at the 
Rheumatology Unit Department of Medicine in Baghdad 
Teaching Hospital from September 2016 to May 2017.

Sample selection: a total of 106 subjects enrolled 
in the study, 53 of them diagnosed as SLE, met the 
revised American College of Rheumatology (ACR) 
classification criteria (11), and 53 were controls age 
between (18-50). The degrees of joint hypermobility 
in both groups recorded according to Beighton method 
for all participants in the two groups.  Participants who 
recorded 4 or more scores were considered hypermobile 
(12). Hypermobility measured without blinding; patients 
excluded if they suspected of having Marfan or 
Ehler-Danlos syndromes—namely, the presence of a 
marfanoid habitus, dermal extensibility, and cutaneous 
scarring. Patients with renal failure and on haemodialysis 
excluded.

Data collection: All patients reviewed for age, 
gender, occupation, educational status, body mass index 
(BMI), SLE disease duration, data related to main disease 

manifestations and other related features to BJHS. 
Disease activity for SLE assessed with the SLE Disease 
Activity Index (SLEDAI) (13). Sociodemographic data 
and medications recorded.

Laboratory measurement: 1) Blood investigations 
measured in the form of haemoglobin, white blood cells 
(total and differential count), platelets, blood urea, 
serum creatinine, serum GPT, serum GOT, antinuclear 
antibodies, anti-double stranded-DNA (anti-ds-DNA) 
antibodies, and complements components. 2) Urine 
examination is done for the measurement of protein, 
white blood cells, red blood cells and cellular casts.

Ethical approval and signed consent: Ethical 
approval was taken from the medical department in 
Baghdad teaching hospital and college of medicine. 
Informed written consent was taken from the individuals 
for admission in the study.

Statistical analysis: chi-square test or Fisher exact 
test (used instead of chi-square for a 2x2 table, if total 
sample <20 and if 2 or more with an expected frequency 
is less than 5) used to analyse the discrete variable 
between 2 groups. Two samples t-test used to analyse the 
differences in means between two groups (if both follow 
a normal distribution with no significant outlier). Binary 
logistic regression analysis used to calculate the odds 
ratio (OR) and their 95% confidence intervals, when the 
outcome can categorise into two binary levels. SPSS 
20.0.0 software package used to make the statistical 
analysis, p-value considered when appropriate to be 
significant if less than 0.05 

RESULTS

All the patients and control in this study were 
females with mean age of SLE patients 33.0 ± 10.1 years 
and 31.0 ± 9.9 years for control, 26.6 ± 5.3 kg/m2 was the 
BMI for control and 26.7 ± 6.2 kg/m2 for SLE patients, 
the rest of the data explained in table 1. There was no 
significant difference between a patient with SLE and 
control in age, sex (all patients and control were female), 
weight, height and BMI, as illustrated in table 1. 
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Table 1: Demographic and clinical characteristics of patients and controls

Variables Controls SLE P value

Number 65 53 -

Age (years), mean ± SD 33.0 ± 10.1 31.0 ± 9.9 0.277

Sex -

    Female 65 (100%) 53 (100%)

Weight, mean ± SD 67.9 ± 14.9 67.4 ± 15.7 0.862

Height, mean ± SD 159.6 ± 6.4 157.2 ± 15.3 0.249

BMI, mean ± SD 26.6 ± 5.3 26.7 ± 6.2 0.972

Disease duration (years), median (IQR) - 4 (1 – 7) -

SELENA-SLEDI score - 8 (2 – 12) -

      Inactive disease - 20 (37.7%) -

      Active disease - 33 (62.3%) -

Hemoglobin, mean ± SD - 12.0 ± 2.0 -

WBC, mean ± SD - 8.1 ± 3.4 -

Platelet, mean ± SD - 264.6 ± 87.7 -

ESR, median (IQR) - 35 (24 – 53) -

Positive Anti-Ds DNA - 24 (45.3%) -

Positive ANA - 49 (92.5%)

Decreased C3 - 7 (13.2%) -

Decreased C4 - 17 (32.1%) -

SLE: systemic lupus erythematosus, ANA: Anti-nuclear antibody, 
Anti –dsDNA: Anti-double-stranded deoxyribonucleic acid, 
cm: Centimetre, kg: kilogram, WBC: white blood cell, ESR: 
Erythrocyte sedimentation rate

The percentage of DM and hypertension in both 
SLE and control was not statistically significant (despite 
that their percentages were higher in SLE patients), 
considering joints complain only Elbow was significantly 

higher in SLE patients compared to control (18.9% vs 
1.5%), however the rest (back, knee, and shoulder) was 
not statistically different between SLE and control, as 
illustrated in table 2
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Table 2: Co-morbid disease and joint complain for patients and controls

Variables Controls SLE P value
Number 65 53 -
Co-morbid diseases

DM
Not 65 (100.0%) 50 (94.3%)

0.088
DM 0 (0.0%) 3 (5.7%)

Hypertension
Not 61 (93.8%) 44 (83.0%)

0.062
HTN 4 (6.2%) 9 (17.0%)

Joint complain

Back 
Negative 52 (80.0%) 43 (81.1%)

0.877
Positive 13 (20.0%) 10 (18.9%)

Elbow
Negative 64 (98.5%) 43 (81.1%)

0.001 [Sig.]
Positive 1 (1.5%) 10 (18.9%)

Knee
Negative 53 (81.5%) 42 (79.2%)

0.754
Positive 12 (18.5%) 11 (20.8%)

Shoulder
Negative 65 (100.0%) 51 (96.2%)

0.200
Positive 0 (0.0%) 2 (3.8%)

DM: Diabetes mellitus, HTN: hypertension, SLE: Systemic lupus erythematosus

Despite there was no statistically significant difference between patients and control median Beighton score was 
higher in patients than control four versus 3, and 52.8% of the SLE had hypermobility compared to 47.7 in control 
(there is 22.9% probability that patients with hypermobility have SLE compared to control), as illustrated in table 3.

Table 3: hypermobility and Beighton score for patients and controls

Variables Controls Patients P value OR (95%CI)

Number 65 53 - -

Beighton score for joint hypermobility 3 (2 – 6.5) 4 (2 – 6) 0.825

1.229 (0.594-
2.540)     No hypermobility 34 (52.3%) 25 (47.2%) -

     Hypermobility 31 (47.7%) 28 (52.8%) -

OR:  odds ratio, (95%CI): Confidence interval,
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Younger age (≤30 years), low haemoglobin, low WBC, low platelet-associated weakly with hypermobility, 
however only lower BMI associated significantly with hypermobility. Positive DNA, and positive C4 associated 
weakly with hypermobility (2 folds associated with hypermobility), positive C3, positive ANA, longer duration of 
disease and higher disease activity (SLEDI) also associated weakly with hypermobility as illustrated in table 4

Table 4: Hypermobility in SLE patients 

Variables No hypermobility Hypermobility P value OR (95%CI)

Number 25 28 - -

Age (years) 33.4 ± 10.5 28.8 ± 9.0 0.062 0.952 (0.890-1.003)

    ≤30 years 13 (52.0%) 15 (53.6%) 0.909 0.939 (0.319-2.766)

     >30 years 12 (48.0%) 13 (46.4%) - 1.0

BMI 28.4 ± 7.2 25.2 ± 4.8 0.037 0.914 (0.818-0.997)

     <25 11 (44.0%) 15 (53.6%) 0.507 1.0

     25 – 29.9 5 (20.0%) 7 (25.0%) 0.278 0.489 (0.134-1.782)

     ≥30 9 (36.0%) 6 (21.4%) 0.970 1.027 (0.257-4.108)

Hemoglobin 12.2 ± 1.7 11.9 ± 2.2 0.577 0.922 (0.698-1.220)

WBC 8.6 ± 4.0 7.7 ± 2.8 0.372 0.370 (0.787-1.093)

Platelet 287.0 ± 80.1 244.6 ± 90.6 0.079 0.994 (0.987-1.001)

ESR 33 (23 – 44.5) 42 (25.3 – 57) 0.373 1.014 (0.986-1.043)

Disease duration 4 (1.5 – 6.5) 4 (1 – 7) 0.886 0.990 (0.918-1.068)

SLENA-SLEDI 8 (3 – 10) 8 (2 – 12) 0.719 1.016 (0.934-1.105)

      Inactive 9 (36.0%) 11 (39.3%) - -

      Active 16 (64.0%) 17 (60.7%) - -

DsDNA (positive) 9 (36.0%) 15 (53.6%) 0.202 2.051 (0.680-6.186)

ANA (positive) 23 (92.0%) 26 (92.9%) 0.906 1.130 (0.147-8.682)

C3 3 (12.0%) 4 (14.3%) 0.806 1.222 (0.246-6.083)

C4 6 (24.0%) 11 (39.3%) 0.238 2.049 (0.623-6.740)

DISCUSSION

In the current study, 52.8% of the systemic lupus 
erythematosus patients had Beighton score ≥four while 
47.7% of the matched control had Beighton score ≥4, 
and those joints classified as hypermobile. The current 
study aimed to the possible correlation between systemic 

lupus erythematosus and hypermobility joint in a case-
control study. The results of the current study was in 
agreement with previous studies in which there was 
no significant difference in the rate of hypermobility 
between systemic lupus erythematosus patients 
compared to matched control, initial study by Klemp 
et al. [1] reported 7% vs 6% hypermobility between 
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systemic lupus erythematosus and control respectively; 
and in their study [1] the frequency of hypermobility 
in both systemic lupus erythematosus and control was 
lower than our, also in another study [2] the frequency 
of hypermobility 23% vs 27% in SLE vs control which 
also was similar to our finding of no association between 
systemic lupus erythematosus and hypermobility. These 
difference in the rate of hypermobility among studies 
and compare to the current study caused by the different 
methodology in each study.

 In systemic lupus erythematosus patients, there 
was no significant difference between patients with 
Beighton score ≥4 with those <4 in age, and disease 
duration which is similar to the findings of Klemp et 
al. (14), indicating both these variables did not affect 
increasing or decreasing the frequency of hypermobility 
in SLE patients. 

Back, knee and shoulder joint complain statistically 
not significant between systemic lupus erythematosus 
and control, while in Gumà et al. (15) more than 
80% of systemic lupus erythematosus patients had 
musculoskeletal symptoms which they attributed this 
high rate of symptom to SLE disease activity and less 
came from hypermobility; while in the current study 
both groups had a low rate of such joint involvement 
in both control and SLE and more large sample size are 
needed, or our patients had low disease activity or in 
remission (15).

Systemic lupus erythematosus patients presented 
with the generalised tendinous condition, especially 
those present with atlantoaxial subluxation, Jaccoud’s 
arthropathy, and tendinitis. In a study (15) the authors 
reported that half of their SLE patients had localised 
hand hypermobility, and they also reported the most 
frequent manifestations were distal interphalangeal joint 
laxity and wrist instability (15).

In the current study no significant association 
in systemic lupus erythematosus patients between 
hypermobility with dsDNA, ANA, C3 and C4 (using 
univariate binary logistic regression analysis to predict 
the association) which in agreement with Gumà et 
al. (15) of no association between hypermobility with 
immunological, clinical and analytical features of SLE.

In the current, there was a weak inverse relationship 
between hypermobility and age (odds ratio = 0.952, i.e. 
for each year the patient younger there is 4.8% increased 

probability of having hypermobility) which is similar 
to the previous study of increased hypermobility in 
younger age (16) and decreased slowly with ageing. In 
the current study we could not assess the relationship 
between gender and hypermobility since all our patients 
are females which is a possible bias of neglecting males, 
however, the rationale for this that female had a higher 
prevalence in SLE patients and also female had a higher 
rate of hypermobility; so we exclude male from seeing 
the effect of hypermobility of female SLE patients they 
are born to higher possible risk for both conditions (16).

In the current study the effect of BMI was similar 
between SLE and control (p = 0.972), however within 
the SLE patients there was inverse correlation between 
BMI and hypermobility (OR=0.914, p =0.037) 
indicating the lower the BMI the higher probability of 
having hypermobility (1 unite increase in BMI there is 
8.6% increased probability of having hypermobility), 
no study in the literature study the effect of BMI on 
hypermobility in SLE patient founded, and this the first 
reported observation about this correlation. 

There is a slight increase (i.e. non-significant) in 
the association between disease activity of SLE and 
hypermobility (odds ratio = 1.016) indicating the higher 
the disease activity, the higher the probability (by 1.6% 
for each unit increase in disease activity) of having 
hypermobility. In the current study only elbow joint 
was significantly higher in SLE patients compared to 
control, no current explanation why the only elbow was 
significantly higher in SLE compared to control while 
other joint did not, which could be caused by low sample 
size that affects the power of detection of this, further 
studies are required to elucidate this relationship. 

CONCLUSION 

Systemic lupus erythematosus patients had similar 
probability of having hypermobility compare to control, 
hypermobility increase with increasing immunological 
markers, hypermobility increase with decreasing age 
and BMI, disease activity and ESR weakly increase 
the risk of hypermobility in SLE patients, and Elbow 
joint complains associated with hypermobility in SLE 
compared to control while no such relationship found 
with back, knee and shoulder pain.
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ABSTRACT

Environmental risk factors, both physical and biological (e.g. ecology of vegetation/plants, forest), equally 
serve as the risk factors for Anopheles mosquitos breeding. This study was designed to determine a model 
of spatial mapping for the ecology of vegetation and the potential habitats for the Anopheles mosquitos. 
Descriptive epidemiological research was implemented to carry out the project, supported with a cross-
sectional design. The research took place in Kupang regency, Oesao village, lasting for 2 months from 
October to November 2014. The ecology of the vegetation and all habitats of the mosquitos in Oesao village 
were regarded as the population of the research. They were purposively sampled. The vegetation mapping 
revealed that the land area for rice fields is 169 ha, coconut and banana tress 56.68 ha, maize 67.03 ha, 
vegetable plants 59.53 ha, forages 21.52 ha, and forests 16.24 ha. The results of the mapping also revealed 
that the mosquitos breeding sites entail paddy fields, swamps, irrigation channels, and damps. The ecology 
of all types of plants mapped serves as potential habitats for the Anopheles mosquitos breeding sites. Plant 
ecology is quite varied in the Oesao Village, as well as extensive areas of the plant that are closely linked to 
inadequate growth and development of mosquitoes  and  specific species of Anopheles,  An. vagus and An. 
annularis.
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INTRODUCTION

Malaria, a mosquito-borne disease, has caused an 
enormous number of deaths worldwide, particularly 
in the developing countries(1). Children and pregnant 
women are the most vulnerable groups to malaria deaths. 
The eastern Indonesia province of Nusa Tenggara Timur 
(NTT) is one of the provinces with the third highest 
malaria case in Indonesia; there was an estimated of 
16.37% of malaria cases confirmed with blood test(2). 
Based on the Annual Report of the Provincial Health 

Office of NTT, the annual parasite incidence (API) for 
Kupang regency has been high for the last three years, 
with API of 3.55 ‰ in 2009, 6.48 ‰ in 2010, and 6.72 
‰ in 2011(3).

There are community health centers (puskesmas) in 
Kupang regency showing an increase of malaria cases, 
included as health centers with high case incidence 
(HCI), i.e. Oesao, Naikliu and Oekabiti. The health 
center in Oesao district is the one with the highest 
number of increasing malaria cases. Concerning the 
Annual Parasite Incidence (API) in Oesao, it reached  
4.04 ‰ in 2009, and continuously increased to 7.67 ‰ 
in 2010 and 10.17 ‰ in 2011(4).

In NTT province the physical and biological 
environment (plant/plant ecology, forest) serves as 
environmental risk factors for Anopheles mosquitos 
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breeding. This is so, for the spread, cluster and varieties of 
plants greatly vary; it is further supported by temperature, 
light intensity, air temperature, humidity, wind speed 
and precipitation, all of which provide suitable breeding 
environments for Anopheles population. The bionomic 
life of mosquitos that suits both the environment and 
cultural factors present in the society and the community 
behaviors becomes reinforcing and enabling factors, 
supporting the Anopheles mosquitos breeding in NTT 
province. As a result, it still places the province at a 
high risk of malaria cases and this becomes the major 
problem in the pursuit of malaria eradication.

There has not been an effort made to carry out spatial 
mapping (geographically) to map the physical and 
ecological factors of plants and mosquito breeding sites; 
the employment of advanced technology for mapping 
local specific areas with appropriate and accurate 
equipments is still rare as well. Such technology is pivotal 
to obtain a description of the physical environment 
conditions, the ecological patterns (species and area of 
forests/plants), and the geographical locations of the 
mosquito breeding sites (river, lake, standing water, 
ditch).

This study aims to map the risk factors for malaria: 
mapping of plant ecology and potential breeding habitats 
of Anopheles mosquitos. Furthermore, images of the 
mapping are used as the basis in establishing malaria 
intervention and eradication model in malaria endemic 
areas in Kupang regency.

MATERIALS & METHOD

Research Design

Descriptive epidemiological research was 
implemented to carry out the project, administering 
surveys to obtain ecological and geographical 
information. Furthermore, a cross-sectional study was 
employed. This research was conducted in Kupang 
regency, Oesao district. The research lasted for 2 months 
running from October to November 2014. Population in 
this research is all Anopheles sp mosquito habitats and 
plant ecology in Oesao distric, Kupang regency.

Data Collection

The mapping of plant ecology and malaria breeding 
sites is done by mapping the distribution and abundance 
of plants in the Anopheles sp mosquito habitats and 
measuring the mosquito breeding sites in the malaria 

endemic areas using GIS and GPS equipments.

Research Instruments

GPS (Global positioning system) was operated to 
take coordinates and track the mosquito habitats in the 
research site and a software, was respectively employed 
to process the data.

Data Analysis

The data obtained were presented in the form of 
spatial map images, which were then spatially and 
descriptively analyzed. Spatial data analysis program 
was used to process the spatial data.  

FINDINGS

The larval habitat map consists of 4 habitat types: 
rice fields, swamps, rivers, irrigation channels, and dams. 
Based on Figure 1, it can be seen that larval habitats for 
rice fields have larger areas than other larval habitats; the 
arable area is 169.00 Ha. Other larval habitats found are 
water dams, swamps, irrigation channels and rivers, all of 
which become the breeding sites of Anopheles mosquito 
larvae. From the above map, it appears that all potential 
habitats for the growth and the spreading of Anopheles 
mosquito larvae reside in this region, covering a quite 
large area.

As presented in Figure 2, the area for coconut and 
banana trees covers 56.68 hectare. They are kinds of 
high-tree plants. So far, there has not been any research 
finding describing the leaves of coconut and banana 
trees as favorite resting places for Anopheles mosquitos.

Based on Figure 3, the map of the distribution of 
the maize (not kinds of high-tree plant species) spread 
evenly throughout the village. The area of maize is 67.03 
hectare. From all plant species, maize covers the largest 
area. 

Vegetable plants widely found in Oesao village 
are mustard, water spinach, cabbage, and root tuber. 
The land area for the vegetable crops is 59.53 hectare. 
Most people work to grow fast growing or short-term 
vegetables that can be immediately harvested. The crops 
are for local consumption, and they are also sold (Figure 
4).

Figure 5 shows the forest land area in Oesao village. 
The forest land area for large plant types is quite small, 
covering only 16.24 hectare.  It is the smallest area 
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compared to other areas in the village.  

Types of plants included in forage plants are red barons, grasses, and shrubs. In Figure 6 above, it is shown that 
the land area for the forage plants covers approximately 21.52 hectare. 

Figure 1. A Map of mosquito breeding sites (Anopheles Sp larval habitats) and ecology of vegetation in Oesao Village in 2014
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Figure 2. A map of ecology of coconut and banana trees and the land area in Oesao Village in 2014
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Figure 3. A map of ecology of maize and the land area in Oesao Village in 2014
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Figure 4. A map of ecology of vegetable plants and the land area in Oesao Village in 2014
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Figure.  5  A map of ecology of forest area/large plants (green area) in Oesao Village in 2014
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Figure 6. A map of forage plants and the land area in Oesao Village in 2014
From the illustration of the distribution of cases on the map (Figure 7), the spread is evenly distributed, and the types of 
plasmodium are falciparum and vivax.
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Figure. 7 A map of the distribution of malaria cases and the ecology of vegetation in Oesao District, Kupang Regency

DISCUSSIONS

Ecological Vegetation Mapping

The ecology of vegetation is a community of plants 
according to their types and distributions that support the 
vectors breeding and growth of Anopheles mosquitos, 
particularly as resting sites and producers of oxygen 

supply (O2) contributing to the survival of mosquitos 
and other living organisms.

In general, there is a relationship between the plant 
habitat, types of plant, also the area of arable field on the 
growth and proliferation of Anopheles mosquitos(2).  For 
some types of plants in arable lands such as rice, kale, 
root tubers, grasses, blushes, and shrub, they become 
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very suitable habitats or resting sites for Anopheles sp 
mosquitos. Based on the research results, the researcher 
found an average of one to three larvae in a cup of water 
in the arable area. Geographically, rice paddy is the 
largest cultivation area in Oesao district. This is so, for 
the soil structure and rainfall intensity of Oeasao district 
are suitable for the rice cultivation. Therefore, it reasons 
out why most Oeasao people choose rice cultivation as 
the main source of their livelihood.

Theoretically, the ecology and area of rice paddy in 
Oesao district including irrigation canals and standing 
water along with grass as its protector make them 
suitable sites for Anopheles mosquitos breeding. In 
addition, another factor that supports proliferation of 
Anopheles mosquitos is the temperature of water in the 
Oesao’s rice paddies. The result of measurement showed 
that the average of water temperature in the arable area 
is 29.37 oc. The water temperature was measured in the 
peak of dry season with very hot ambient temperature. 
The optimum temperature for Anopheles mosquitos’ 
proliferation is 26oC up to 30oC(2). Another reference 
says that the optimum temperature for the growth and 
proliferation of mosquitos is 20oC up to 30oC(5). In 
addition, pH measurements in the rice paddies also 
demonstrated nominal values ranging from 6.6 to 
6.98. However, according to the book published by 
Department of Health, 2017, “Ecology Malaria Vector”, 
it is stated that the optimum pH for larvae’s development 
is 6 - 8.

The researcher found another fact that in the ecology 
of Oesao District there are all types of plants ranging from 
groups of forages (including grass and shrub), vegetables 
(mustard, kale, eggplant, sweet potato, cassava), rice 
crops (rice paddy), high-tree plant species (coconut 
and banana trees), to forest areas (green fields). Some 
experts suggest that vector growth is inextricably linked 
with the number and type of plants. The land and plants 
area affect the growth and proliferation of Anopheles 
mosquitos. The wider and the more diverse the types of 
plants, the better for the mosquitos’ proliferation than 
the dry and barren areas.

From the environmental aspect, pH and temperature 
provide positive contributions to the growth and breeding 
of mosquitos. Moisture level and adequate rainfall 
intensity per year also support such conditions to strive. 
Concerning the book published by UNICEF in 2012, 
“Malaria, Immunization and Integrated KIA (Maternal 

and Child Health)”, geography and meteorology factors 
such as temperature, humidity, rain, and altitude are very 
beneficial to malaria transmission in Indonesia. These 
are the major factors that explain why malaria case in 
Oesao district is very high.

Mapping of the Mosquito Breeding Sites (Larvae 
Habitats)

The illustration of map on larval habitats comprises 
of 5 habitat types: rice paddies, swamps, rivers, 
irrigations, and dams. The mosquito breeding sites in rice 
paddies are the standing water and the water in irrigation 
canals that flow continuously on edge of the rice paddies. 
Based on Figure 1 above, the rice paddies become the 
largest area of the mosquito habitat compared to other 
larval habitats; the size of rice paddy is 165.03 Ha. The 
researcher classifies rice paddies into two roles: (1) as 
plant ecology and (2) as habitat of malaria mosquito 
breeding sites. In the discussion above, the rice paddy is 
closely related to the bionomic life of malaria mosquitos.

Previous studies found that the best resting places for 
adult mosquitos are areas in rice paddies like terraces, and 
edges. These places are suitable sites for adult mosquitos 
since they are not far from water puddles, water drains, 
irrigation canals of rice paddies, so that adult mosquitos 
can easily put their eggs in water anytime(4). Beside 
rice paddies, the other larval habitats are water dams, 
swamps, irrigation canals, and rivers. Nevertheless, all 
types of habitats mentioned above are very suitable for 
the growth and proliferation of Anopheles mosquitos.

From the above map, it appears that all potential 
habitats for the growth and proliferation of Anopheles 
mosquito larvae reside in this region, with a large enough 
area.

Distribution of Malaria Cases

After combining the data of ecological vegetation 
with the previous data of the mapping, and mosquito 
breeding sites (larval habitat), the result revealed that 
the spreading of malaria patients in Oesao district was 
distributed evenly. Based on spatial mapping, it is clearly 
illustrated that the main factors that contribute to the 
growth and proliferation of larvae and malaria mosquitos 
are the number and types of plants, the area of arable 
land, pH and temperature of the malaria mosquitos’ 
breeding sites, and also the types of the breeding sites.
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To ensure the relationship or influence of these 
three factors, a more in-depth analytical research needs 
to be conducted in the future; 232 such as the analysis 
based on the demographic characteristics, the mobility 
of sufferers, etc.(6).

CONCLUSION

Ecology of plants by type consisting of 5 types of 
plants are dominant, namely: crop rice (paddy), maize 
crops, vegetable crops, coconut and banana plants, plant 
shrubs and grass and forest plants. Plant ecology are quite 
varied in the Village Oesao, as well as extensive areas of 
the plant that is closely linked to inadequate growth and 
development of mosquitoes as well as species specific 
anophelles that kind of An. vagus and An. annularis.
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ABSTRACT

Introduction: Acute Coronary Syndrome (ACS) is the leading cause of mortality in the world. Primary 
prevention strategy focuses on reducing the risk of disease spread. At the same time, curative strategy aims 
at reducing the risk of disability and mortality. Initial therapy should be considering early stabilization and 
immediate advanced care to reduce the risk of complication. Therefore, it is important to improve guidelines, 
the medical referral system, and family consent procedure to save patients with ACS. 

Aim: This research aimed at exploring the barriers faced by nurses in treating patients with ACS in Primary 
Health Care (PHC). 

Method: This research employed a qualitative research method using descriptive phenomenology.This 
study involving 16 subjects of nurses working in PHC with indepth interview . The data analysis procedure 
proposed by Clark and Brown 2013.

Result:  Three main themes were pointed out by 16 participants; 1) Update Guidlines, 2) Inefficient referral 
process to other health centers, 3) Consent making process by the family.

Dicussion: Barriers in performing health care for patients with ACS in the emergency unit of PHC needs 
updating guidline to be enhanced by engaging the advancement of technology and communication using 
electronic medical record system, family education, and fulfillment of better medical facilities to make the 
process more efficient. At the same time,  also improves the management service for patients with ACS and 
making it possible for PHC to provide reliable health care as the first health care provider for the society. 

Keywords: Barriers to care, Health Care Referral, Acute Coronary Syndrome, Emergency Nursing, Primary 
Health Care

 INTRODUCTION

Acute Coronary Syndrome (ACS) refers to a 
condition or complication of diseases which cause 
unstable condition caused by burst of blood vessels, 
causing sudden occlusion in the coronary artery.[1] 
According to the data released by the WHO (2008), 
acute coronary syndrome is the world’s top killer and 
causes death twice as much as cancer.[2] Record shows 

Corresponding author: 
Kumboyono Kumboyono
School of Nursing, Brawijaya University, Indonesia
Tel: +6281805004106; Fax: +62 0341 564755
e-mail: abu_hilmi.fk@ub.ac.id / publikasikoe@gmail.
com

that around 7.200.000 people (12.2%) have died of 
ACS.The chance in rescuing patients with cardiac arrest 
declines around 7-10% every minute.[3] Based on the 
data released by the European Society of Cardiology 
(ESC) on the guideline,initial stabilization procedure 
within the first 72 hours for patients who have low risk 
of complication.[4] 

Primary Health Care (PHC) attempts at providing 
responsive, comprehensive, effective and efficient that 
decreases the expenses of inpatient care and reduces the 
health gap in the society in order to let anyone have the 
access to reach excellent health service at affordable 
price. PHC in Indonesia  is a first-level health service in 
peripheral areas development in health services. There 
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are fullfill of 20 million  with rate 70% -90% in the 
population with health problems. This problem should 
be taken as a challenge for PHC to improve its service 
and facilities.[5] A study conducted in New Zealand 
shows that generally nurses always try to apply nursing 
principles while they are performing their jobs.[6] The role 
of PHC nurses in Indonesia performs health promotion, 
screening and treatment of general emergency diseases. 

PHC service In treating emergency patients, referral 
procedure should be highly concerned, regarding to 
the fact that the distance to more advanced hospitals 
is quite far, and ineffective communication procedure 
as well as the lack of facilities might appear as the 
barriers during the process. At the same time, primary 
treatment that focuses on decreasing the risk  and reduce 
of ACS. Whilst, curative strategy should also be given 
to decrease the risk of disability and death. Patients 
who felt the symptoms of cardiac diseases need deep 
investigation and immediate treatment, chest pain not 
always caused by ACS.[7] Barriers in this process needed 
to be determined regarding to the fact that families of the 
patients might be lacking of knowledge to take immediate 
consent, nurses might also lack of experience and skills, 
as well as limited resources, accessibility issues and 
inefficient referral procedure.[8] Some indicators are used 
to evaluate the quality of emergency treatment including 
nurses’ emergency nursing experience, medical facilities 
and trainings given to deal with emergency patients.[9] 
A study conducted in Sri Lanka also shows that poor 
communication.[10] The result of this study is expected to 
give insights in solving the problems and improving the 
referral system across health care providers as well as 
advancing the facilities in PHC.  

MATERIAL & METHOD

Research Design

A qualitative approach using a descriptive 
phenomenology design was employed in this study. 
The result of this study describes nurses’ view about 
their nursing experiences related to certain concept or 
phenomena. 

Setting 

This reseach took place in Primary Health Care, 
Malang Regency, East Java, Indonesia.

Population and samples

For this study were selected by snowball sampling.
Criteria of selection were that participant  16 nurse at 
PHC who owned 3-15 years nursing experience and 
minimal had  1 year experience treatment patients with 
ACS. 16 nurses possessed diploma degree in nursing 
and bachelor of nursing. All of the participants joined 
several professional trainings such as Basic Cardiac Life 
Support (BCLS).

Data Collection Instrument

In-depth interviews were done to collect data in 
which voice recorder was used to help the researchers 
in recording the complete data. The semi-structured 
in-depth interviews were conducted based on critical 
decision method using a set of open-ended questions, 
allowing the participants to give in-depth and broad 
explanation about their views. 

Procedure

This research was conducted for 4 months from 
September to December 2017. Researchers acted as 
the key instrument in this study. After being given the 
explanation, the participants were asked to sign a consent 
for. Researchers scheduled the exact time and place for 
the interview. 

Data Analysis

The data obtained from the interview were 
transcribed to be later analyzed using the thematic 
method proposed by Clark and Brown (2013).[11] The 
thematic data analysis consisted of these steps: (1) 
transcribing; (2) identifying the data; (3) coding; (4) 
grouping the key words into sub-theme categories; (5) 
arranging the themes; (6) writing the report of data 
analysis which contained nurses’ explanation about their 
experience that could not be analyzed using software. 

Ethics

Ethical clearance procedure was administered and 
legalized by the board of ethics of the Medical Faculty, 
Brawijaya University number 216/EC/KEPK/06/2017.

Finding

The participants (nurses) selected for this research 
were  20–35 aged and had been working in the ED for 
3-15 years. In the term of education background, it was 
obtained that  participants  almost were diploma in 
nursing graduates while the other 4 had Bachelor’s degree 
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in Nursing. Participants have training certifications of 
BCLS. According to the results of the qualitative data 
analysis,there are three themes obtained based on the 
objective of the research. 

Theme 1: Update Guidelines

The sub theme is update of ACS management SOP 
The update is done by updating, replacing, adding, or 
subtracting. With the updated guidelines, nurses have a 
sense of calm in performing the action.

I have ever known the guideline, but yaa, you know, 
sometimes patients in EDs have different characteristics.
Whether the ED is crowded (full of patients) cannot be 
ascertained, we will try to take care of him accordingly 
with the guideline... (P9)

In my opinion, the SOP should be upgraded in 
accordance with the scientific development and adjusted 
to the policy. The existing SOP may be replaced, added, 
or subtracted (P11,P16)

Theme 2: Inefficient referral process to other 
health centers

The sub theme are The communication network 
among health care providers, Barriers in transferring 
the patients to more advanced hospitals. the need for 
equipment availability, and Additional duties.

We desperately looked for referral hospital but 
it took quite a while. Patient’s condition dropped.
Unfortunately, 30 minutes was not enough to save the 
patient.(P6)

We always called the referred hospitals, usually we 
contacted the regional hospitals but sometimes it was 
not easy to reach them. So we had to bring the patients 
to RSSA (Saiful Anwar Hospital) which is quite distant. 

(P1, P3)

When the EKG record indicates IMA case, we 
directly refer the patient to a more advanced hospital. 
But the referral process can only be granted by ACS 
group. Thus, we always have to consult the case to 
cardiologists before it is granted. Usually, we contacted 
the cardiologists via telephone. Sometimes they did not 
grant the requests and we could not do anything.(P7)

...no oxygen saturation tester available. So,  nurses 
collected their own money to buy it in order to save the 
patients with heart disease indication.(P5, P14)

We already propose for the equipment which has 
been months and years, but there is no response ....(P10,P15)

Actually, I tend to respond it as a part of the 
delegation or responsibility that we have to commit. But, 
it cannot be denied that such duties will increase our 
workload... (P13)

Theme 3: Consent making process by the family

The sub theme are Family rejected tranffering 
patient and Family rejected medical treatment

Sometimes, conflicts occurred. Families insisted on 
staying here even if the patients agreed to be transferred 
to regional hospitals. Families wanted to stay in nearby 
hospitals.(P12, P2)

Families might not understand the condition of the 
patients. They stuck to their own assumption to tranfer 
advanced hospital. They underestimated the patients’ 
condition. (P4)

There were families who rejected the heart 
resuscitation procedure because they felt terrible to 
the patients. They might have watched the procedure 
on television and they assumed most of the procedure 
failed.(P8)

DISCUSSION

Transition in Epidemiology has changed the 
paradigm that believed non-contagious diseases could 
not be the major cause of mortality. Nurses in PHC hold 
the responsibility to give pre-hospital emergency health 
treatment which requires them to have adequate human 
resources and excellent coordination and communication 
among the personnels.[10] Patients lives are the top priority 
of the SOP, allowing the nurses to change treatments in 
order to minimize any live-threatening risks.[12]

The results of the interviews showed some barriers, 
first: guideline ineffective, the lack of medical tools 
or devices, delegation tasks or additional make nurse 
work overload, such as taking transporter actions and 
handling administrative. According Deaton (2016) that 
study  found  the nurses who have some barriers yet 
still showed a high level of responsibility for patients 
by maintaining their care quality despite those emerging 
barriers.[13] Therefore, the nurse practice guidelines 
renewal is important to be done to improve the quality 
and service. SOP development is an effective tool 
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to improve the quality of service and documentation 
completion, so also avoid heavy workload.[14]

Referral to other health care facilities requires a 
strategic, pragmatic, even, and coordinative system to 
provide a continuum health care from the first health 
facility to a more advanced health facility. This theme 
describes that crucial issue is related to the lack of 
knowledge, skills, resources and accessibility that also 
affect the efficiency of the referral process.[8] There 
has to be a good integration in the communication 
system between PHC and regional hospitals to make 
the process faster. However, some nurses stated that 
sometimes negative responses due to disagreement 
from ACS consultant group in the regional hospitals. 
Studies show that as many as 67% of the population 
reported poor accesibilty to reach advanced health 
services in rural areas compared to urban areas.[14,15] Vast 
advancement of technology makes it possible to create 
innovations in medical treatment system. Excellent 
integration of advanced information, communication 
and technology allows betterment in information 
system which guarantees information continuity, quality 
service, medical treatment, and better access for people 
who live in outskirt areas. The innovations can be 
made in the form of electronic medical record system 
and telemedicine.[16]  Beside that lack of facilities like 
equipment at PHC, nurses often had to make their own 
donation which reflects their sincerity to their patients 
to buy some equipment needed because limited and it 
would take quite. Oxygen saturation tool is an important 
tool to measure the oxygen level in patients’ blood 
and shows the risk of heart attack. This deficiency is 
associated with budget constraints which will have an 
impact on service quality.[17]

According to the interview,  they agree that  family 
as decision making. Families are the closest relatives 
of patients. Any treatment given to the patients should 
be agreed by the family at first by signing the inform 
consent.This procedure also reflects the legal ethical 
even in emergency situation, such as informed consent 
like two-way communication between patient and one 
or more health practitioners  which patients should 
be given the rights benefits and risks treatment.18] 
Any medical treatment should not be given when in a 
sensitive and difficult condition either or not to take life-
saving treatment such as cardiopulmonary resuscitation 
(CPR) even if this treatment might save patients’ lives.[19] 
New Zealand has a complete set of patients’ basic rights 

which involves the participation of the patients, patients’ 
family and medical practitioners in deciding the medical 
treatment. Meanwhile, in some Asian countries, there 
is a cultural-bond phenomena in which the family hold 
the strongest authority. Nursing ethics require the nurses 
to reach this balanced decision by solving the problems 
related to family consent.[20] 

CONCLUSION

In this study, nurses who participated in this study 
have explained the problems. Three major problems 
appear as the barriers during the treatment. These 
problems can be solved by implementing an advanced 
integration of technology in the communication system 
such as using electronic medical record system and 
guidline of nurse need updating, educating patients’ 
family and the management of health care service, 
especially for patients with ACS. 

Source of Funding : The funding sources of this 
research are from the researcher’s own personal funds

Limitation: This research explains the Barriers 
found by nurses of PHC in peripheral areas of Indonesia. 
The result of this study cannot be simply generalized for 
other areas. 

Implications for further research

Implication for future researchers to design 
guidelines for PHC services by implementing network-
based referral system and using electronic medical 
record system to provide better emergency nursing in 
PHC services. 
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ABSTRACT

Background: Guillain barre syndrome is monophasic acute polyradiculoneuropathy autoimmune in nature, 
it appears as rapid developing areflexia and motor weakness with or without sensory and autonomic disorder, 
it reaches nadir in less than 4 weeks. Papilledema is rare and usually asymptomatic finding in patient with 
GBS, the CSF protein is usually elevated in GBS with papilledema, and high protein level will cause a 
disorder in the appropriate absorption of CSF at the arachnoid villi.

Aim of the study: To determine the percent of papilledema in GBS, the causes of papilledema in GBS, the 
correlation of papilledema to different clinical presentations of GBS.

Patients and method: A cross sectional study was made on seventy patients who have GBS during 4 weeks 
hospitalization, males are thirty seven and females are thirty three, that admitted to neurological ward and 
Respiratory Care Unit in Baghdad Teaching Hospital between 1st January- 2017 to 1st January- 2018. All 
patients were newly diagnosed by consultant neurologist and selected according to criteria by Asbury and 
Cornblath 1990 and meet with Brighton Collaboration Diagnostic Criteria Level 1and 2.Regarding patients 
who have papilledema diagnosed by consultant neurologist by fundoscopic examination and supported by 
consultant ophthalmologist by slit lamp examination .

Results: There is a correlation between GBS and papilledema, in this study 3 patients had papilledema, the 
percent of papilledema in GBS was (4.29%) and the cause appears to be high CSF protein.

Conclusions : Regarding the patients who had elevated CSF protein, there is significant association between 
the presence of papilledema and need for mechanical ventilation. There is more correlation between AIDP 
and papilledema as compared with (AMAN, AMSAN).

Keywards: Gullian berre syndrome, papilledema,  cerebrospinal fluid protein, Acute inflammatory 
demyelinating Polyneuropathy.
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INTRODUCTION

Guillain Barré syndrome is an acute monophasic 
polyradiculoneuropathy autoimmune in nature. It 
manifests as rapidly evolving areflexic motor paralysis 
with or without sensory disturbance and autonomic 
manifestation. The usual pattern is an ascending 

paralysis, it may be severe and fulminant[1] .Two-thirds 
of patients can recall a preceding illness, most frequently 
upper respiratory in 58% or gastrointestinal infection in 
22%, respiratory and gastrointestinal illness in 10%, 
surgery in 5%, or immunization 1 - 4 weeks before the 
onset of neurological symptoms in 3% [2]. its begins 
commonly with acroparesthesia, followed 7–10 days 
later by symmetric ascending type weakness, associated 
with severe radicular pain in up to two thirds of patient, 
proximal and distal weakness is usually the predominant 
feature, Hyporeflexia or areflexia may be delayed one 
week. Most reach weakness nadir by 2 weeks, but 80% 
by 3 weeks and 90% by 4 weeks, The disease ranges 
from mild weakness to flaccid quadriplegia and up to 
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one-third progress to respiratory failure, AIDP accounts 
for 80% of GBS cases,CSF protein is elevated in most 
patients[3].

Protein elevated in 90% in the absence of white 
blood cell elevation (less than 20 per mm3), called 
albuminocytologic dissociation, CSF protein elevation 
may be delayed; a repeated lumbar puncture in 5 to 7 
days may be supportive of the diagnosis,CSF pressure 
typically normal but may be raised and high protein 
cause papilloedema [4] .

Papilledema mean optic nerve head swelling 
caused by increased intracranial pressure with absent 
spontaneous venous pulsations, usually bilateral but may 
be asymmetric[5] .It is primarily due to a rise of pressure 
in the optic nerve sheath, which produces axoplasmic 
flow stasis in the optic nerve fibers in the surface nerve 
fiber layer and prelaminar region of the optic nerve head, 
Axoplasmic flow stasis then results in swelling of the 
nerve fibers, and consequently of the optic disc, Swelling 
of the nerve fibers and of the optic disc secondarily 
compresses the fine, low-pressure venules in that region, 
resulting in venous stasis and fluid leakage; that leads 
to the accumulation of extracellular fluid[6]. Papilledema 
caused by brain mass like tumor or pseudotumor include: 
Idiopathic intracranial hypertension, cerebral venous 
thrombosis, meningeal diseases include infections, 
gliomatosis cerebri, drugs include hypervitaminosis 
A, administration or withdrawal of corticosteroids, 
metabolic disturbances, hyper- and hypoadrenalism, 
myxedema, hypoparathyroidism, GBS, spinal tumor such 
as oligodendroglioma, systemic lupus erythematosus, 
severe systemic hypertension, and hypersecretion of 
CSF by a choroid plexus tumor [7] .

Papilledema and raised intracranial pressure have 
been reported in association with GBS, The cerebrospinal 
fluid protein is usually reported to be high. In most of 
these reports the papilledema appeared after established 
limb weakness and very rare the papilledema preceded 
the limb weakness, These elevated proteins will cause a 
defect in the proper absorption of CSF at the arachnoid 
villi, giving rise to increase intracranial pressure[8].

The Pseudotumor cerebri also been rarely reported 
with (AIDP), where the CSF protein level was normal 
and papilledema develop [8].The papilledema in patients 
with Guillain Barré syndrome may be very rarely 
secondary to cerebral edema and hypernatremia [9].

Aim of the study: To determine the percentage 
and causes of papilledema in GBS, correlation of 
papilledema to different clinical presentations of GBS.

Patients and methods:

A cross sectional study was made on seventy 
patients have GBS during 4 weeks hospitalization, who 
were admitted to neurological ward and Respiratory 
Care Unit  of Baghdad Teaching Hospital between 1st of 
January- 2017 to 1st January- 2018. The age of patients 
ranged from 18–75 years, males are thirty seven and 
females are thirty three. All patients gave their consent 
to participate in the study.

The inclusion criteria: All patients selected 
according to criteria by Asbury and Cornblath 1990, and 
meet with Brighton Collaboration Diagnostic Criteria 
Level 1and 2 [10,11]  .All patients were newly diagnosed 
by consultant neurologist and were investigated by 
Electromyography and Nerve Conduction Studies, CSF 
opening pressure and analysis was done after at least 
seven days from the onset of the disease. All patients 
who had papilledema were diagnosed by consultant 
neurologist by fundoscopic examination and classified 
according to Frise´n Papilledema Grading Scale, 
supported by consultant ophthalmologist by slit lamp 
examination and Optical Coherence Tomography (OCT) 
to excluded pseudopapilloedema and to approve finding.

The exclusion criteria: The patients with secondary 
causes of papilledema.[7]  .The following investigations 
were done for every patient with papilledema to 
exclude secondary causes:1-Brain and Spine Magnetic 
Resonance Imaging (MRI), Magnetic Resonance 
Venography (MRV) .2-CSF pressure and analysis.3-
Serum calcium and sodium.4-Liver and renal function 
test.5-Complete blood count, erythrocyte sedimentation 
rate and C reactive protein.6-Antinuclear antibody, anti-
double stranded DNA antibody, lupus anticoagulant, 
anticardiolipin antibody.

Statistical analysis: SPSS 20.0.0 software package 
applied to do the statistical analysis, p value considered 
when suitable to be significant if less than 0.05.

RESULTS

 In this study, the age of patients range from (18-75) 
years with mean age of (36.1 ±16.2) years, 33 (47.1%) 
are female while 37 (52.9%) of patient are male.
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Forty four patients had antecedent infection (few 
weeks) preceding onset of the weakness, being most 
frequent respiratory tract infection (RTI) in 33 (47.1%), 
diarrhea in 7 (10.0%) of patients and 26 (37.1%) of 
patients had no previous infection.

The sensory symptoms was obsereved in 45 
patients(64.3%),bulbar involvement in 24 patients 
(34.3%),involvement in 18 respiratory patients 
(25.7%),requirement for mechanical ventilation in 10 
patients(14.3),facial weakness in 29 patients (41.4%),as 
shown in table 1

Three patients (4.29%) of GBS developed 
papilledema, while the remaining 67 (95.71%) did not 
had papilledema,as illustrated in table 2.

In the current study three cases had papilledema, two 
of them male and one female were presented below are 
their characteristics, which in summary; 2/3 had grade 
2 papilledema presented within the 3rd week, with 1/3 
presented in the 2nd week had grade 1 papilledema. All 
three cases were asymptomatic, as illustrated in table 3.

There was no significant difference in age, gender, 
limb weakness, sensory symptom, bulbar weakness, 
respiratory involvement, requirement for mechanical 
ventilation, bifacial weakness and cells in CSF among 
patients presented with or without papilledema. On 
the other hand, the CSF protein level and pressure 
was significantly elevated in GBS with papilledema 
compared to those without, with p value (0.004),(0.001) 
respectively, as illustrated in table 4.

In this study 47(67.1%)of patients had high CSF 
protein level ,there was no significant  difference in 
age ,gender and various presentations (limb weakness 
,sensory symptoms ,bulbar weakness, respiratory 
involvement and bifacial weakness)among patients 
presented with or without papilledema w, but on 
other hand there was significant association between 
requirement for mechanical ventilation and patient had 
papilledema with p value (0.016), as illustrated in table5.

In the current study four cases were AMAN and 
two cases were AMSAN, the CSF protein was lower 
than that in patients with (AMAN, AMSAN) compared 
to those with AIDP with p value (0.002), Odd Ratio 
(0.978) and 95% Confidence Interval (0.955–0.999), i.e. 
there is negative relationship between CSF protein level 
and axonal variant (AMAN, AMSAN), as illustrated in  
table 6.

Table 1: Demographic and  clinical characteristics 
(Descriptive data).

Variables Value

Age (years), mean ± SD 36.1 ± 16.2

Gender, number (%)

Female 33 (47.1%)

Male 37 (52.9%)

Antecedent infection, number (%)

Respiratory tract infection (RTI) 33 (47.1%)

Diarrhea 7 (10.0%)

Others 4 (5.7%)

Negative 26 (37.1%)

Presentation

MRC score of Limb weakness, mean ± 
SD 35.8 ± 10.5

Sensory Symptom, number (%) 45 (64.3%)

Bulbar involvement, number (%) 24 (34.3%)

Respiratory involvement, number (%) 18 (25.7%)
Requirement for mechanical ventilation, 
number (%) 10 (14.3%)

Bifacial weakness, number (%) 29 (41.4%)
Time of CSF aspiration (days), mean ± 
SD 8.7 ± 1.4

Table 2: Frequency of papilledema in GBS 
patients (n=70).

NO. % 95%CI

papilledema 3 4.29 3.81 – 4.76%

No papilledema 67 95.71 -
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Table 3:  Characteristic of the patients with papilledema.

ID Timing Grade CSF pressure CSF protein CSF Fate of

(up to 250mm (up to 45 mg/dl) WBC papilledema

H2o) after 3
months

1 3rd week Grade2 240 220 1 Recover

2 3rd week Grade2 220 205 2 Recover

3 2nd week Grade1 220 210 4 Recover

Table 4: GBS patients compared according to presentation with or without papilledema (n=70).

Variables No papilledema Papilledema P value

(n=67) (n=3)

Age (years), mean ± SD 35.33 ± 5.03 36.12 ± 16.49 0.935

Gender 0.599

Female 31 (46.3%) 2 (66.7%)

Male 36 (53.7%) 1 (33.3%)

Presentation

MRC score of limb 44.00 ± 3.46 35.40 ± 10.62 0.169

weakness, mean ± SD

Sensory Symptom 42 (62.7%) 3 (100.0%) 0.548

Bulbar weakness 22 (32.8%) 2 (66.7%) 0.269

Respiratory involvement 16 (23.9%) 2 (66.7%) 0.160

Requirement for 8 (11.9%) 2 (66.7%) 0.052

mechanical ventilation

Bifacial weakness 26 (38.8%) 3 (100.0%) 0.067

CSF analysis

Pressure, mean ± SD 168.43 ± 29.19 226.67 ± 11.55 0.001

Protein level , mean ± SD 108.79 ± 59.11 211.67 ± 7.64 0.004

Cells, mean ± SD 2.33 ± 1.53 1.64 ± 2.33 0.298

EMG study

Demyelinating 61 (91.0%) 3 (100.0%) 1.0

Axonal 6 (9.0%) 0 (0.0%)
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Table 5: High CSF protein level GBS patients compared according to presentation with or without 
papilledema (n=47).

Table 6:  Correlation between CSF protein level and GBS variant types.

Variables  No 
Papilledem
a P value  

  
papilledem
a (n=3)   

  (n=44)     

Age (years), mean ± SD  34.36 ±  
35.33 ± 
5.03 0.919    

16.25 
            

       
Gender      0.579  
Female  19 (43.2%)  2 (66.7%)   
Male 25 (56.8%)  1 (33.3%)   
Presentation        

MRC score of limb 36.00 ±  
44.00 ± 
3.46 0.166  

weakness, mean ± SD 10.20      
Sensory Symptom  29 (65.9%)  3 (100.0%) 0.541  
Bulbar weakness 13 (29.5%)  2 (66.7%) 0.235  
Respiratory weakness  8 (18.2%)  2 (66.7%) 0.110  
Requirement for 2 (4.5%)  2 (66.7%) 0.016  
mechanical ventilation        
Bifacial weakness  18 (40.9%)  3 (100.0%) 0.082  

 

  (AIDP) (AMAN,AMSAN) OR  95%CI P value 

Protei
n  118.2 ± 61.7 59.5 ± 22.6 

0.97
8  0.955–  0.002 

         
level      0.999   

 

DISCUSSION

In this study there was association between Guillain 
Barré syndrome and papilledema, the percentage of 
papilledema in Guillain Barré syndrome was (4.29%). 
This agree with study done by Karkare in Bangalore 
(India) on sixty patients with Guillain Barré syndrome 
who found the percentage of papilledema was (3.3%)[12].
And consisted with the Turkish study done by Güngör 
on thirty-two Guillain Barré syndrome patients which 
found the percent of papilledema was (3.1%)[13]. And 
also similar to the percent of papilledema in Guillain 
Barré syndrome reported by Canadian Ophthalmological 

Society 2015 which confirm the papilledema detected in 
(4%) of Guillain Barré syndrome cases[14].

In this study three cases were reported with 
papilledema, regarding the causes of papilledema in 
GBS, this study found that the CSF protein level and 
pressure was significant elevated in Guillain Barré 
syndrome with papilledema compared to those without. 
In the current study not all patients had high CSF 
protein, only (67.1 %) of the patients had high CSF 
protein level during first 2 weeks of disease, this agree 
with study done by Massachusetts General Hospital ( 
Boston) on 110 patients with GBS which found the CSF 
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protein elevations in (73 %) of patients[15]. And agree 
with the Indian study done by Kalita between 2000 and 
2012 on 328 Guillain Barré syndrome patients who 
found (68%) had CSF albuminocytological dissociation 
[16]. The possible explanation of high CSF protein was 
increase in permeability of the blood – nerve – barrier 
due to inflammation of the proximal nerve roots, thus 
will lead to defect in absorption of CSF at arachnoid villi 
and increase ICP[8].

Regarding other clinical feature of GBS in patients 
with papilledema, the follow up (after 3 months) also 
showed complete resolution of these finding, this 
agree with usual outcome of disease in general which 
was reported by Biomed Central Neurology in United 
Kingdom (BMC) 2013 in which (87%) of GBS 
experience full recovery [17].

This study showed there is significant correlation 
between (CSF Protein level and CSF pressure) with time 
of CSF aspiration, the CSF protein level and pressure 
increase with time, this agree with Turkish study by 
Sahin carried out between 2011 and 2015 on 24 patients 
in which the CSF Protein level could be normal in first 
week and start to elevated after that in 2nd and 3rd week 
[18] .And since the cause of papilledema is the high CSF 
protein, so give impression for increase possibility to 
find papilledema with time of disease progression.

CONCLUSIONS

There is correlation between GBS and papilledema, 
the percent of papilledema in GBS was 4.29%.

CSF protein level and pressure was significantly 
elevated in patients with papilledema comparing to those 
without. CSF protein level and pressure was elevated 
with time of disease progression.

No significant difference in the age, gender, limb 
weakness, sensory involvement, bulbar involvement, 
respiratory involvement, need for mechanical ventilation 
and facial palsy among patients presented with or 
without papilledema. But regarding the patients who 
had high CSF protein, there is significant association 
between papilledema and requirement for the mechanical 
ventilation.

There is more correlation between papilledema and 
AIDP as compared to (AMAN, AMSAN).
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ABSTRACT

The stroke prevalence based on the diagnosis of health workers and the symptoms found in Lampung province 
was 5.4 ‰. This study aimed to determine the effect of sensory and tactile stimulation on increasing Glasgow 
Coma Scale (GCS) scores in stroke patients who experience decreased consciousness, using experimental 
quasy designs. The population in this study were stroke patients with decreased consciousness (GCS < 13), 
with a sample size of 32 respondents. Each respondent was measured for 5 days. The mean GCS score 
before intervention in the treatment group was 8.31 and the control group was 11.06. After the intervention, 
the mean GCS score in the intervention group was 8.94 and the control group was 11.12. While the p-value 
was 0.006, so it was interpreted that sensory stimulation and tactile stimulation can significantly increase the 
GCS score. It is recommended that nursing practitioners apply sensory stimulation and tactile stimulation in 
the management of stroke patients who experience impaired consciousness.
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INTRODUCTION

Stroke is a functional disorder of the brain due to 
obstruction of blood flow to the brain caused by blockage 
(ischemic stroke) or brain hemorrhage (hemorrhagic 
stroke) which can cause nerve paralysis even to death. 
According to Basjiruddin (2007), in the USA it is 
estimated that the incidence of strokes per year in the 
USA is > 700,000 which causes 160,000 (20%) deaths 
per year. Stroke is the third leading cause of death in 
industrialized countries and is a major cause of disability 
in adults. The incidence of stroke is increasing, because 
the number of people aged > 65 years has increased from 
390 million at present to 800 million by 2025(1).

Based on the 2013 Riskesdas data, it is known that 
there are 12 stroke patients per 1000 population. The 
prevalence of stroke in Lampung Province based on the 

diagnosis of health workers is 3.7 ‰ and based on the 
diagnosis of health workers and symptoms is 5.4 ‰(2).

Stroke is the number one killer disease in Indonesia. 
People aged > 65 years are most at risk for stroke, but 
25 % of strokes also occur in people aged < 65 years, 
including children. People who smoke, lack exercise, 
and have a poor diet are also prone to stoke. In addition, 
people with impaired blood circulation due to high blood 
pressure, high cholesterol, irregular heartbeat or atrial 
fibrillation, and diabetes, are also prone to stroke(2).

The initial attack of ischemic stroke is generally in 
the form of impaired consciousness, unconsciousness, 
confusion, headache, difficulty concentrating, 
disorientation, while hemorrhagic strokes are usually 
often accompanied by acute headache and decreased 
consciousness that develops rapidly to coma(1).

Nursing or non-pharmacological therapies that can 
be given to patients with coma are to provide sensory 
stimulation in the form of visual stimulation, olfactory, 
tactile, gustatory, auditory and(3). Sensory stimulation as 
soon as the symptoms of stroke are detected can prevent 
widespread damage to the brain area(4).
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The effects of sensory stimulation, one of which 
is music therapy can reduce the stimulation of the 
sympathetic nervous system. The response that arises 
from the decline in activity is a decrease in adrenaline 
activity, reduce tension in neuromuscular activity, and 
increase the threshold of consciousness. Indicators 
that are commonly measured are decreased heart rate, 
respiratory rate, stomach acid, and blood pressure(5).

Campbell (2002) states that hospitals in the world that 
apply music therapy such as Beth Abraham Hospital in 
the American Bronx, Charing Cross Hospital in London, 
music therapy are used during the surgical process. Saint 
Luke’s Hospital in Chesterfild uses music therapy in the 
field of physical rehabilitation, Saint Mary Hospital’s 
respiratory intensive care unit in Green Bay uses music 
therapy in order to create a healing atmosphere(6).

Besides sensory stimulation, tactile stimulation also 
has important meaning. According to Scanhanberg, touch 
has power ten times greater than verbal or emotional 
contact, and touch affects almost everything a person 
does. There are no other senses that are more stimulating 
than touch. Researchers now know that certain types of 
tactile stimuli on the skin, will send a message to the 
brain, which in turn stimulates the formation of oxytocin 
and endorphins. Oxytocin strengthens the bond between 
mother and baby, while endorphin-peptide is related to 
opiates which creates a feeling of comfort(7).

In Indonesia, music therapy and tactile stimulation 
have not been widely applied in Dr. H. Abdul Moeloek 
hospital also has not applied sensory stimulation and 
tactile stimulation as one of the alternative therapies in 
order to cure patients.

MATERIALS AND METHOD

The design of this research was quasi-experimental. 
The research was conducted on 2 to 31 October 2017 at 

Dr. H. Abdul Moeloek Hospital, Lampung, Indonesia. 
The population of this study were impaired ischemic 
and hemorrhagic stroke patients (GCS < 13) who 
were treated in the intensive care unit (lCU) and the 
Bougainvillea Room of Dr. H. Abdul Moeloek Hospotal, 
Lampung. The sample size of the intervention group and 
control group were 16, respectively, chosen by accidental 
sampling technique.

The research intervention instrument was a music 
player from the VSB - 810 Desktop Bluetooth Speaker 
using soft volumes without earphones. The data 
collection instrument about Glasgow Coma Scale (GCS) 
was an observation sheet. Data collection was carried out 
using the following procedures: 1) before being given 
sensory and tactile stimulation, GCS was first measured, 
2) music was played to the patient, with a volume that 
was heard by normal people’s ears, for 30 minutes, 3) 
when the patient listened to music, tactile stimulation 
was carried out by sweeping tapping technique, that was, 
the patient’s family rubs all of the patient’s extremities 
for 20 minutes, followed by an approximation of 
pressing all the joints on the extremities for 10 minutes 
(the family must be trained first, 4) sensory stimulation 
was performed once a day, morning, afternoon and at 
night, for 5 days, 5) GCS evaluation was carried out, 6) 
calculation of the difference in GCS values   between pre-
intervention and post-intervention in the intervention 
group and control group. data about awareness level 
(GCS) is numerical data so it is presented in the form of 
mean, standard deviation, minimum score and maximum 
score(8). The T test with a 95 % confidence interval was 
used to test the difference in GCS values   between the 
two groups.

FINDINGS

The results of measuring the level of consciousness 
of patients based on GCS for the intervention group and 
control group are presented as follows.

Table 1. The level of consciousness of patients based on GCS for the intervention group and control group 
before the intervention

Group Mean SD Min – Max 95% CI

Intervention group (n = 16) 8.31 2.245 5-13 7.12-9.51

Control group (n = 16) 11.06 2.048 7-13 9.97-12.15
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Table 2. The level of consciousness of patients based on GCS for the intervention group and control group 
after the intervention

Group Mean SD Min – Max 95% CI

Intervention group (n = 16) 8.94 2.048 5-13 7.85-10.03

Control group (n = 16) 11.12 2.125 7-14 9.99-12.26

Table 3. Comparison of changes in GCS mean scores between the intervention group and the control 
group

Group Before After Changes in mean score p-value

Intervention group (n = 16) 8.31 8.94 0.63
0.0006

Control group (n = 16) 11.06 11.12 0.60

Based on the table above it can be interpreted that 
the intervention group has an increase in the average 
GCS score that is greater than the control group. The T 
Test results showed p-value 0.006 so it was concluded 
that there was a significant difference between the GCS 
mean score of the intervention group and the GCS mean 
score of the control group.

DISCUSSION

Based on the results of data analysis, there were 
significant differences in GCS mean scores between the 
intervention groups who received music therapy and 
tactile stimulation, with the control group. The results of 
this study are in line with the results of Asrin’s research 
that music therapy is useful in increasing the status of 
consciousness of patients with severe head trauma. 
In addition, music therapy can also provide a positive 
stimulus to physical and psychosocial responses(9).

Rosenfeld & Dun (1999) also reported the same thing 
that music therapy can help patients to restore awareness, 
communication, some physical abilities, and provide a 
pleasant experience(10). Auntari (2001) concluded that 
auditory stimulation is a beneficial thing to encourage 
healing of head injury patients from coma and increase 
the level of patient awareness(11). The behavioral response 
of head injury patients with loss of consciousness who 
are given stimulation of familiar music sounds is greater 
than patients who are not given music sound stimulation. 
The above can occur due to the relaxation effect of soft 
music which is likely to have a positive effect on the 
brain because of the reticular activating system (RAS) 
which functions to control alertness or awareness and 
wake-sleep cycles. For patients with unconscious head 

trauma, the only function is the RAS and hypothalamus 
and as a consequence of the healing process, the higher 
elements of the brain will begin to function(10). 

The effect of sensory stimulation including music 
therapy is to reduce the sympathetic nervous system 
stimulation. The response that arises from the decline 
in activity is decreased adrenaline activity, decreased 
tension in neuromuscular activity, and increased 
awareness threshold. Indicators commonly measured are 
decreased heart rate, respiratory rate, decreased gastric 
acid, and decreased blood pressure(5).

When viewed from the mechanism of the relationship 
between the nervous system and the endocrine system, 
music stimulation or sound waves can stimulate the 
activation of dopamine which physiologically plays 
a role in increasing one’s alertness. This is consistent 
with other studies at McGill University Montreal that 
“listening to music can trigger the release of dopamine 
in the body(12).

In this study, in addition to sensory stimulation 
patients also received tactile stimulation. According to 
Scanhanberg, touch is ten times stronger than verbal 
or emotional contact, and touch also affects almost 
everything a person does. There are no other senses that 
are more stimulating than touch. Researchers now know 
that certain types of tactile stimuli on the skin, will send 
a message to the brain that stimulates the formation of 
oxytocin and endorphins. Oxytocin strengthens the bond 
between mother and baby, while endorphin-peptide 
which is related to opiates creates a feeling of comfort(7).
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Tactile stimulation is performed on the skin, 
muscles, joints with various techniques, namely tapping, 
swiping, approximation. Tactile stimulation in principle 
must cause muscle contraction, so that it will stimulate 
the golgi tendon and muscle spindle. Impulses derived 
from muscle spindles and tendon organs are sent by 
conduction fibers that are the most rich in myelin, namely 
fiber. Other propiepteptive impulses derived from fascial 
receptors, deeper joints and connective tissue, travel 
in less myelin fibers. Knocking, swiping, tapping and 
approximation will stimulate propioseptors on the skin 
and joints, the muscle spindle will react by sending the 
impulse to the anterior motoneuron. Stimulating these 
neurons causing a brief increase in contraction.

Stimulation of muscle spindles and golgi tendons 
will be informed through afference to the central 
nervous system so that they will contribute facilitation 
and inhibition (gracanin). The tactile stimuli that are 
repeated will provide information to the “supraspinal 
mechanism” so that an integrated motion pattern occurs 
and becomes movements with functional patterns. 
Tactile stimulation through the peripheral motor nerves 
exercises “graps” and “release” hand functions and can 
facilitate muscle weakness in movement.

CONCLUSION

Based on the results of the study it can be concluded 
that the combination of music therapy and tactile 
stimulation proved effective to increase consciousness of 
stroke patients who experience impaired consciousness.
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ABSTRACT

This study aims to evaluating the possible effect of anabolic androgen steroids (AAS) and diet supplements 
DS consuming by bodybuilders on their liver function and some biochemical parameters depending on 
consuming period. Blood samples were collected from 20 men didn’t play any sport and 82 sport men who 
divided to four groups: 20 bodybuilder men consuming AAS, 20 consuming DS, 20 without consuming, and 
22 football players. BMI of the subjects were also calculated. BMI and The frequency of overweight were 
significant higher in bodybuilder consuming AAS compared to other groups. Total and direct serum billirubin 
was significant higher in football player than bodybuilder consuming AAS and DS. The total bilirubin was 
also significant higher in football player than non sport men. While Alkaline Phosphate (ALKP) level was 
significant lower, Aspartate transaminase AST and Alanine transaminase (ALT) level were significant 
higher in serum of bodybuilder consuming AAS. Furthermore, their levels in bodybuilder consuming diet 
supplement were significant higher than non sport. No differences in ultra high-density lipoproteins (UHDL) 
and Cholesterol (Chol) levels were detected while Trig level was significant lower in serum of football 
player. Triglyceride (Trig) level was also significant lower in the serum of bodybuilder without consuming 
than consuming AAS. The differences of these parameters were studied in Bodybuilder consuming AAS 
and diet supplement groups in three consuming period: less 1 year, 1 to 2 years, and more than 2 years. No 
differences between the two groups after consuming period less than 1yr and 1-2yr while significant higher 
in bodybuilder consuming AAS after more than 2yr compared to consuming supplement were detected. As 
conclusion, both AAS and protein supplements have side effects on the liver function and other biochemical 
parameters and these effects increase with the consuming period especially the effects of AAS.

Keywords: AST, ALT, AAS, ALKP, billirubin

INTRODUCTION

The search for ways to increase the speed and 
quality of physical strength and activity has been a 
tendency for centuries(1). The use of hormones and 
protein supplements has become prevalent throughout 
the world. More disturbing is the fact that multiple 
studies have reported that a large number of people who 
consume these improvements did not seek medical advice 
before taking them(2). Most athletes use more than one 

product. The widespread use of anabolic steroids (AAS) 
has been reported by athletes, for purpose of enhance 
muscle functions and strength in sport.

The side effects of AAS abuse are well established 
such as its effect on the cardiovascular system(3-5), 
hepatic function(6, 7), and adrenal and renal function(8, 
9). On the other hand, the usage of supplements is more 
accepted by bodybuilders because of not mentioned 
some harmful additives, which are included in dietary 
supplements, on the labels of their packages. Despite 
the fact that these supplements have many side effects, 
they are not subject to a serious examination of their 
effectiveness and public safety(10). Many studies have 
reported that dietary supplements have many dangers 
effect such as, cardiovascular disease, blood diseases, 
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metabolism, and neurological problems(11) While there 
is little scientific data confirming the beneficial effects of 
dietary supplements in athletes(12).

So this study was conducted for the purpose of 
evaluating the possible effects not only of steroids 
hormones but also of some commonly used supplements 
by bodybuilders on their some biochemical and liver 
function parameters depending on consuming, and then 
comparison was made with a control group.

MATERIAL AND METHOD

In this study, a total number of 82 sport men were 
selected from the different gyms in Thi-Qar/Iraq which 
divided to four groups: 20 bodybuilder men consuming 
AAS (G1), 20 bodybuilder men consuming diet 
supplements (G2), 20 bodybuilder men without any drug 
consuming (G3), and 22 foot ball players (G4); and 20 
men didn’t play any sport (G5) with apparently healthy 
status were included. The age group was in the range of 
18- 40 years. 

After one day from ASS and DS consuming, 
the consent was taken and 5 ml of venous blood was 
collected from antecubital vein with all proper aseptic 
precautions and by disposable syringe in a dry sterile test 
tube. The blood samples were centrifuged for 5 min. at 
5000 rpm. The serum samples were used to estimate the 
biochemical and liver function parameters by Architect 
plus/Abbott c4000/ Germany using kits from Abbott.

The body weights of individuals were measured 
by body balance and the body heights of them were 

measured by paper tape. BMI was calculated as weight 
in kilograms divided by height in meters squared(13). 
The BMI of individuals was classified according 
WHO classification to underweight, Normal weight, 
overweight, and obese (˂18.5, 18.5-24.9, 25.0-29.9, and 
>30 kg/m2 respectively).

Results are expressed as mean ± standard error 
(M±SE) or ± standard deviation (M±SD) and as 
frequency of observations percentage (Cases %). 
Data were analyzed by one-way analysis of variance 
(ANOVA) followed by Fisher’s test for multiple 
comparisons, using Statview version 5.0. Differences 
were considered significant when p<0.05. 

RESULTS

The (M±SD) of age was significant lower in the 
football player (G4) (22.3±0.9) than other groups 
(27.4±1.4 in G1, 27.9±1.3 in G2, 29.7±1.8 in G3, and 
26.1±1.4 in G59. The (M±SE) of BMI was significant 
higher in the bodybuilder consuming AAS (G1) 
(27±0.4) compared to other groups (24.9±0.4 in G2, 
24.2±0.3 in G3, 23.4±0.2 in G4 and 22.8±0.3 in G5). 
The frequency of overweight was also significant higher 
in the bodybuilder consuming AAS (G1) (82%) and in 
DS (G2) (45%) compared to others (20% in G3, 10% in 
G4 and G5).

Total and direct serum billirubin was significant 
higher in football player than bodybuilder consuming 
AAS and consuming DS. The total bilirubin was also 
significant higher in football player than non sport men 
(Figure-1)
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Figure-1: Direct (A) and Total (B) bilirubin levels in serum of bodybuilder consuming AAS (G1), consuming DS (G2), without 
consuming and supplement (G3), football player (G4), and non sport (G5). $ Significant difference vs G1, & significant difference 
vs G2, and § Significant difference vs G5
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GOT or AST and GPT or ALT levels were significant 
higher in serum of bodybuilder consuming AAS 
compared to non sport, football player, and bodybuilder 
without consuming. Furthermore, AST level in 
bodybuilder consuming DS was significant higher than 
non sport. (Figure-2A&B)
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ALKP level was significant lower in serum of 
bodybuilder consuming DS compared to non sport, 
football player, and bodybuilder without consuming 
(Figure-2C)

Figure-2: AST (A), ALT (B), and ALKP (C) levels in serum of bodybuilder consuming AAS (G1), consuming DS (G2), without 
consuming and supplement (G3), football player (G4), and non sport (G5). * Significant difference vs G5, # significant difference 
vs G4, and § Significant difference vs G3.

No differences in UHDL and Chol levels were detected while Trig level was significant lower in serum of football 
player compared to consuming AAS, and DS. Trig level was also significant lower in the serum of bodybuilder 
without consuming than consuming AAS. (Figure-3)  

Figure-3: UHDL (A), Trig (B), and Chol (C) levels in serum of bodybuilder consuming AAS (G1), consuming DS (G2), without 
consuming and supplement (G3), football player (G4), and non sport (G5). $ Significant difference vs G1, and & significant 
difference vs G2.
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No differences in the Direct and total bilirobin 
levels between the two groups after consuming period 
less than 1yr and 1-2yr were detected while significant 
higher direct and total bilirobin levels in bodybuilder 
consuming AAS compared to DS after more than 2yr 
consuming period (Figure-4)

In bodybuilder consuming AAS, AST level was 
significant higher after consuming period 1-2yr while 

ALT and ALKP levels were significant higher after more 
than 2yr compared to consuming DS (Figure-5).

No differences in the UHDL, trig, and chol levels 
between the two groups after consuming period less than 
1yr and 1-2yr were detected while after more than 2yr 
they were significant higher in bodybuilder consuming 
AAS compared to consuming DS (Figure-6)    

 

0.08 
0.1 

0.13 
0.15 
0.18 
0.2 

0.23 
0.25 
0.28 
0.3 

0.33 

B
ilD

 

less 1yr 1-2 more 2yr 

G2 
G1 

Consuming period (yr.) 

0.15 
0.2 

0.25 
0.3 

0.35 
0.4 

0.45 
0.5 

0.55 
0.6 

0.65 
0.7 

B
ili

T 

less 1yr 1-2 more 2yr 
Consuming period (yr.) 

* 

* 

A B 

Figure-4: direct bilirobin (A), Total bilirobin (B) levels in serum of bodybuilder consuming AAS (G1) and consuming DS (G2) 
after difference consuming periods. * Significant difference G1 vs G2.
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Figure-6: UHDL (A), Trig (B) and Chol (C) levels in serum of bodybuilder consuming AAS (G1) and consuming DS (G2) after 
difference consuming periods. * Significant difference G1 vs G2.
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DISCUSSION

Many athletes used Anabolic because of its effect on 
protein synthesis and muscle growth(14-16) which lead to 
increase muscle size and reduce body fat. AASs produce 
anabolic effects by binding to receptors of steroid. They 
activate the receptor of androgen which controlled the 
targeted gene transcription and lead to regulate the 
accumulation of DNA needed for growth of muscle. 
Since amino acids are effectively used for synthesis of 
proteins, The muscular strength and mass are increase 
when AAS bind with the androgen receptor of skeletal 
muscle(14, 17). It also reduces the glycocorticoid-based 
metabolism by linking competitively to glucocorticoid 
receptors(18). These evidences can explain the increase 
of BMI and the frequency of overweight in bodybuilder 
group which consumed AAS Bodybuilders. On the 

other hand, the bodybuilder may complement their 
protein diet for convenience, lower cost (relative to 
meat and fish products), ease of preparation, to avoid 
the simultaneous consumption of carbohydrates and 
fats, and to support maximum muscle growth(19, 20); 
but Anders et al reported there was no significant effect 
on BMI by consuming diet supplement(21). Our results 
show that the BMI didn’t affected by diet supplement 
but the frequency of overweight was higher also in the 
bodybuilder consuming diet supplement.

The hepatotoxixity occurrence of drug is a 
major problem in all stages of clinical development 
of drug and the main cause of post marketing 
warnings and withdrawals(22). The liver function 
tests asymptomatically elevated during clinical trials 
resulting by drug-related and many other factors, such 
as strenuous exercise which may increase the levels of 
blood transaminase(23) but there was no information 
about the effect of body build on liver function tests(24, 
25). In this study, it has been shown that consuming of 
AAS and diet supplement resulted in profound increases 
in the liver function parameters, AST and ALT but not 
ALKP levels.
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AAS has many toxic and hormonal effects which 
were documented, attention has recently been shifted to 
increased levels of cholesterol and LDL and decrease 
levels of HDL(26, 27) Some studies have showed that 
repeated doses of AAS are correlated with an increase in 
cholesterol levels, while others have failed to show such 
correlation(28). Some studies have reported that the high 
exercise increase the liver lipoprotein lipase, which in 
turn leads to improved TG clearance and may reduce 
the plasma clearance of HDL components(29). The 
significant variation in the effect of ASS on cholesterol 
and triglyceride may be due to different study designs 
used, sampling time, AAS type, management path, and 
etc(30, 31). our study has showed that the levels of 
cholesterol, UDHL, and triglyceride did not effected in 
the bodybuilder consuming AAS or diet supplement but 
triglyceride decreased in bodybuilder without consuming 
any drug and in football player. 

In this study, all these parameters levels were higher 
after 2 years from AAS consuming compared to diet 
supplement. So we can concluded that both AAS and diet 
supplements have side effects on the liver function and 
other biochemical parameters and these effects increase 
with the consuming period especially the effects of AAS.
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ABSTRACT

Cancer is an abnormal growth of the cells of the body, and may move from one place to another and lead to 
the growth and proliferation of irregular cells to form tumors are on the two types of tumor and benign tumor 
malignant, and there is no specific reason for the emergence of tumors and factors Environmental, genetic, 
economic, social, dietary habits such as smoking, drinking alcohol and drugs. The research aims to study 
cancer in the province of Babylon, one of the Iraqi provinces, the results showed a clear spatial disparity 
between the administrative units of the province, the rate of cases of cancer in all the province of Babylon 
in 2010 (43) Of the population, which is more than the rate of cases of infection across Iraq, amounting to 
(38) injuries per 100 thousand people. The study also showed a difference in the rates of infection according 
to the ten common types of cancer in Babil province comes on the list of these types is breast cancer, where 
the rate of infection (9.35) per 100000 population, which is one of the most dangerous types of cancer 
threat to the population, especially females. Lung cancer and bronchitis come in second place with a rate of 
(8.45) infections per 100000 population. Then leukemia comes in third place (5.47) per 100000 population. 
Pancreatic, gastric, and laryngeal cancers are among the lowest-risk cancers for the above-mentioned species 
(1.97-1.86-1.69), respectively. The level of administrative units, Hala recorded the highest rate of cases 
infected with the disease (56.18) per 100000 population. Followed by Musayyib (43.51), Mahawil (31.89), 
and Al-Hashimiah (27. 80).
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INTRODUCTION

Cancer is the most important cause of mortality in 
the world. Breast cancer is the second most common 
cause of cancer death in women. Many cancers 
initially respond to chemotherapy, but later develop 
resistance (1). Represents most cancers some of the 
essential challenges cutting-edge then after challenges 
dealing with researchers every over the world, health 
institutions, partial or global into typical and the Iraqi 
presidency among particular, along with the increasing 
fall of annual disease. Given the respect regarding this 
topic has gone according to the middle on the discipline 

of most cancers of the kingdom about Babylon and in 
accordance with articulate the trade about its spatial 
decoding is a primary purpose of the country (2). It is 
that willpower concerning the spatial certain about the 
provinces concerning the Middle Euphrates, as into the 
chart (3). Located among latitudes (32° -15 33°) north 
or longitudes (44°- 15 45°) in imitation of the past about 
the figure (1) yet a bourgeois (5119 km2) region consists 
of the education 16-node administration at the level 
concerning the arm the centers consume the 12 of hand 
(4).
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Figure.1 Administrative divisions of Babil Governorate Map (3)

Cancer can be defined as a disease in which a group 
of abnormal cells grow uncontrollably by disregarding 
the normal rules of cell division. Normal cells are 
constantly subject to signals that dictate whether the cell 
should divide differentiate into another cell or die (5). 
Cancer cells develop a degree of autonomy to continue 
and spread it can be fat. In fact, almost 90% of cancer- 
related deaths are due to tumor spreading –a process 
called metastasis. Now define cancers a disease that 
involves change or mutations in the cell genome .these 
change (DNA mutations) produce proteins that disrupt 
the delicate cellular balance between cell division and 
quiescence, resulting in cells that keep dividing to form 
cancers one. The second – largest common disease cause 
the death in the world is cancer – malignant tumors (6).

Other causes in the increase of cancer diseases in the 
Musayyib district is the missile strikes by the occupation 
forces in the first Gulf War and the second addition to 
the large number of former military manufacturing sites 
and their remnants and the rest of them currently in the 
region as a source of danger and impact on human health 

due to the nature of materials used in the manufacture of 
weapons and ammunition (7), and the non-compliance 
of these institutions with the rules of health safety of 
former employees and neglect of the health authorities 
of these sites and now isolate them from the population 
and prevent them from approaching (26), which caused 
a significant increase in the number of cases of cancer. 
Mahaweel is ranked third in the number of casualties 
(31.89) per 100000 inhabitants (8), The lowest rate of 
infection (27, 80) per 100000 inhabitants was recorded 
in Al Hashimi district because the two cases are 
characterized by the agricultural nature of the arable 
land and the economy in general on agriculture, which 
means the reduction of the proportion of manufacturing 
and the resulting environmental pollutants compared to 
what is in the areas of Hala and Musayyib (9).

MATERIAL AND METHOD

Spatial variation of cancer at the level of Babil 
province

The degree of cancer is different not only globally 
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but also at the level Regional and local levels where 
the factors of the geographical environment share the 
variation in infection at previous levels. Data from Table 
1. shown the calculated rate of infection per 100000 
population. There is a difference in the incidence of 
cancer at the level of the administrative units of Babil 
state in 2010, (56, 18) per 100000 population (9). 
This is due to the large size of the judiciary as well as 
the fact that the city’s environment has high levels of 
pollution. The industrial district, which includes most 
of the establishment’s industries such as construction 
industries, a chemical, textile, and soft drinks (10). In 
addition, factories produce hundreds of tons of solid 
waste, as well as large amounts of polluting gases such 
as CO2, H2SO4, and CO. (cadmium, cobalt, chromium, 
lead, manganese, nickel, sulfide). Some studies 
conducted in the al-Hela river indicate that cadmium 
ranged from 1.9-2.58 μg/g this amount is close to the 
high global concentrations (11).

Table. 1 Geographical distribution of the rate of 
cases of cancer in Babil province in 2010

Administrative unit Infection rate per 100000 
population

Spend the solution 56،18

Mahaweel district 31،89

Hashemite district 27،80

Musayyib district 43،51

Total Governorate 43،00

Role of genetic

Many studies have been conducted to determine 
changes in gene expression of DNA polymerases in 
human cancer (12).

Role of environment

The development of cancer in a species is influenced 
by a wide variety of changes in the internal and external 
environments of the host. The aspects of the internal 
environment that have been studied most thoroughly 
are hormonal status and nutrition. Hormonal imbalance 
in mice leads to the appearance of at least five types 
of tumors in tissues especially dependent on hormonal 
secretions in their physiology. Hormonal and nutritional 
also are associated with some tumors in humans. Iodine 

deficiency may be a factor in the genesis of thyroid 
cancer. Deficiency development of pharyngeal cancer 
(13).

Spread of cancer

One of the biggest problems with cancer is its spread 
in different parts of the body. This spread through any or 
all of the three following routes. Any other disease, in 
cancer also, both the environmental as well as the genetic 
factors, played in the causation of the disease. Over the 
last few decades, it has been found the environment 
plays a prominent role in the causation of most cancer 
80 to 90 per cent of all cancers are said to be dependent 
directly or indirectly on environmental factors (14).

Chemical and physical carcinogens 

Induced neoplasms are tumors that can be evoked 
at will in human exposed to chemical and physical 
substances. Some of the environmental agents that have 
been related to cancer in humans are listed in table (2)

Table 2 Environmental agents related to cancer 
in man

Site Agent

Liver Aflatoxin

Marrow Alkylating agents

Urinary bladder Aromatic amines

Skin, lung Arsenic

Lung , serosa Asbestos

Marrow Benzene

Urinary bladder Benzidine

Lung Chloromethyl  ether

Lung Chromium

Uterus ,Vagina Estrogens

Lymphatic Immunosuppressants

Nasal sinus Isopropyl   oil

Lung Mustard gas

Skin Radiation, ultraviolet

Lymphatic Viruses

Some factors can also cause cancer, changes in life 
– style including drinking alcohol, smoking and working 
under the sun and the sun itself cause the cancer (15).
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RESULT AND DISCUSSION 

The results of laboratory tests of water from the Hilla 
textile factory and soft drinks showed an increase in the 
values of (Cl So4-T.D.S.T.H) and high concentrations 
of phosphates, all of which are outside the permissible 
limit of 4.1 milligrams per liter in the al-Hala water due 
to industrial waste and wastewater. The existence of 
large agricultural areas on both sides of the river, which 
use many types of fertilizers containing phosphate 
compounds, and contains the elimination of gas station 
to generate electricity. 

Treatment of cancer

Newer approaches in cancer treatment:

1. Gene therapy.

2. Cancer immunotherapy. 

3. Focused ultrasound.

4. RNA inhibition.

5. Charged particle therapy.

6. Robotic surgery.

7. Nanotechnology

Spatial variation of cancer cases in Babil province

Table (3) shows the increase in the number of people 
suffering from cancer diseases in Babil governorate. The 
number of infected cases in 2003 was 449 cases and 
the number increased to 1045 in 2005, an increase of 
596 cases. The number has been increasing at a high 
rate of (1162) cases in 2011, an increase of (713) cases 
compared to 2003, which is about double the number.

Table. 3 Number of cases of cancer diseases in 
Babil state in the years (2003-2011)

Years Number of injured

2003 449

2004 775

2005 1045

2006 1064

2007 922

2008 1007

2009 1098

2010 1095

2011 1162

Comparison of infection rates in the province with 
the total rates of infection in Iraq, we find that the rate 
of cancer calculated for each (100000 population) of the 
population in general babil province for 2010 adjusted to 
(43) injuries per (100000 population) of the population 
and more than the rate of infection of all of Iraq, (100000 
population) of the total population of Iraq. The rates of 
infection vary according to the ten common types of 
cancer in the province of Babylon, as shown in Table (4) 
and that breast cancer is at the top of the list of cancer in 
the study area where the rate of infection (9.35) injuries 
per (100000 population). Breast cancer is one of the 
most common cancers in the world, and its causes are 
genetic factors. Some studies suggest that breast cancer 
patients may have a previous history of the sease in this 
family. On the other hand, Fat, grease, dairy products, 
and cancer. 

The incidence of lung cancer and airway in the 
second place with an injury rate of (8.45) per 100000 
population of the population. This is due to the rise 
of urban, where the majority of the population in the 
cities of the center of the province and the rest of the 
districts and districts do not move far from the center 
of the province and take a lot, it was observed that air 
pollution, especially with car exhaust, is especially 
important after ascertaining the presence of carbon 
atoms in patients’ ulcer during cellular microscopy. 
Smoking also causes cancer tumors and increases their 
complications. The performer to death. Leukemia was 
the third most common type of cancer (5.47). While the 
lowest incidence was pancreatic, stomach, and laryngeal 
(1.97-1.86 – 1.69) per 100000 population of each 
population, respectively.

Table. 4 The commonest ten cancers in Babil 
number of new cases primary site, percentage of total 
/ 100000 population

primary site No .of cases Registered cases 
/105 pop

Preast 166 9.35

Pronchus& lung 150 8.45

Leukemia 97 5.47

Bladder 79 4.45

Non- Hodgkin 
lymphoma 61 3.44

Brain & other CNS 60 3.38

Colorectal 52 2.93
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Pancreas 35 1.97

Stomach 33 1.86

Larynx 30 1.69

Total ten 763 43.00

CONCLUSION 

Normal cells are constantly subject to signals that 
dictate whether the cell should divide differentiate into 
another cell or die. Cancer cells develop a degree of 
autonomy to continue and spread it can be fat. In fact, 
almost 90% of cancer- related deaths are due to tumor 
spreading –a process called metastasis. The research 
aims to study cancer in the province of Babylon, one 
of the Iraqi provinces, the results showed a clear 
spatial disparity between the administrative units of the 
province, the rate of cases of cancer in all the province 
of Babylon in 2010. The level of administrative units, 
Hala recorded the highest rate of cases infected with 
the disease. Followed by Musayyib, Mahawil, and Al-
Hashimiah. Cancer- related deaths are due to tumor 
spreading –a process called metastasis. Now define 
cancers a disease that involves change or mutations 
in the cell genome. These change (DNA mutations) 
produce proteins that disrupt the delicate cellular balance 
between cell division and quiescence, resulting in cells 
that keep dividing to form cancers one.
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ABSTRACT

Introduction: Menopause is a natural thing that happens to every woman, Some people think that menopause 
is a pleasant thing and some think that menopause is sadness because of losing productive time, often women 
face menopause with anxiety and anxiety because menopause is identical to aging, mostly women enter the 
premenopausal period three to five years earlier than actual menopause. This study aims to determine the 
correlation concept of self with women’s anxiety in the face of menopause.

Method: The study design used analytic observational with a partial cross-sectional approach, the 
independent variables in this study were self-concept and dependent anxiety, with a population of 70 
respondents. The sample was 60 respondents using Probability Sampling simple random sampling technique 
using questionnaires. To obtain the significance level of the relationship, chi-square (x²) statistical test was 
performed with α = 0.05.

Results: The results showed that most respondents had a positive self-concept, that most respondents have 
experienced mild anxiety, there is a relationship of self-concept with women’s fear in the face of menopause 
in Sampang Village, Sampang District, Madura Regency.

Discussion: The results of this study are expected to add insight and knowledge for respondents especially 
regarding self-concept and anticipate the occurrence of anxiety in the face of menopause so that they are 
ready to face the age of menopause.

Keywords: Anxiety, Self Concept, Menopause

INTRODUCTION

Menopause is naturally happen to every woman, 
Some people think that menopause is a pleasant thing 
and sadness because of losing productive time. Women 
often face menopause with anxiety because of identical 
to aging(1) . The term menopause means the period 
of menstruation stops. This period is the normal stage 
of life where every woman will pass between the ages 
of 40 and 60, the average menopause starts at the age 
of 52. Most women enter the perimenopause period 
three to five years earlier and the real menopause (Life 
challenge.s.2007). The stages of development are one 
psychological stressor. For example, adolescence, 
adulthood, advanced menopause that naturally will 
be experienced by everyone. And if these stages of 

development cannot be exceeded properly (unable to 
adapt) there will be anxiety (2).

The menopausal syndrome is experienced by many 
women in almost all of the world. Around 70-80% of 
European anita. 60% of women in America. 57% of 
women in Malaysia. 18% of women in China 10%, 
women in Japan and Indonesia(3). In Asia, according 
to the World Health Organization (WHO), in 2025 
the number of elderly women will increase from 107 
million to 373 million. In Indonesia, life expectancy 
from year to year has increased. In 1971 Indonesia’s life 
expectancy was 46.5 years, and in 2005 it reached 68.2 
years. Besides that, there was a shift in menopause age 
from 46 years in 1980 to 49 years in 2000. This increase 
was also experienced by Lampung Province. Namely 
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the number of life expectancy in 2002 was 66.1 years 
to 67.6 years in 2004 and Metro as the highest city, 
the life expectancy is 71.8 years with a population of 
pre-age women as many as 8,948 people. Metro Timur 
Subdistrict area is the number of pre-elderly women as 
many as 2017 people (4). The results of the preliminary 
study conducted at the Panglangkek District of Bajur 
Village, Waru Subdistrict, Pamekasan Regency, through 
interviews with ten postmenopausal women found that 
most (75%) of women before menopause experienced 
anxiety in the face of menopause and 25% did not 
experience anxiety.

Health problems begin to emerge due to the loss 
of the hormone estrogen which plays an active role in 
the work system of female organs. Changes that occur 
a lot at this time are physical changes, ranging from 
hair, eyes, skin to other physical organs. Target physical 
organs such as problems in the breast and vagina, as 
well as a burning sensation that radiates in the body (hot 
flushes). Some factors that influence a person’s self-
concept are the high expectations for work and ideal in a 
person. Although not an illness, this event has an impact 
on a woman’s life, especially for women who are active, 
so that it can be felt as a disorder (5). Psychological 
symptoms at menopause are Moodiness. Anxiety, 
change in mortality and feelings, emotional lability feel 
helpless, memory impairment. Reduced concentration. 
difficult to decide. Feel worthless  (6). These symptoms 
result in changes in self-concept. Stressors that can affect 
self-concept are a loss of body parts, surgery, pathology 
of disease, changes in body structure and function, 
growth and development, procedures and treatment (7). 
It is estimated that the number of people who suffer 
from both acute and chronic anxiety reaches 5% of the 
population, with a comparison between women and men 
2 to 1 (8). It is influenced by several factors including 
the level of education and economic status as well as 
information sources with a sufficient level of education 
that someone will be more mature in dealing with all 
the problems that occur. Information about health is 
needed for a woman before menopause. With enough 
information, a person will gain knowledge so they can 
understand their own needs.

The effort that must be done is to add insight or 
increase knowledge about the symptoms caused during 
pre-menopause to anticipate changes - changes that 
occur in a person. Anxiety often disturbs women aged 
40-60 years. These feelings also arise due to a lack of 

knowledge about menopausal signs and symptoms. 
Also, information and counseling about the changes in 
menopause they have not received, causing fear of being 
ostracized or no longer noticed by family members. It 
can be overcome by increasing knowledge through 
counseling and counseling by health workers (Posted, 
2008).

The effort that must be done is to add insight into 
the causes caused during pre-menopause to anticipate 
changes that occur in a person. Anxiety often disturbs 
women aged 40-60 years. These feelings also occur. 
Also, information and counseling about the changes 
in menopause they have not received, causing fear of 
being shocked or no longer noticed by family members. 
It  can be overcome by increasing knowledge through 
counseling and counseling by health workers (Posted, 
2008).

METHODOLOGY

The research design used in this study is analytic 
observational, which examines the relationship between 
variables that aim to reveal the relationship between 
variables. With a study cross sectional approach, the type 
of research that emphasizes the time of measurement 
of independent and dependent variables is assessed 
simultaneously at one time, and there is no follow-up 
(9) .

The population in this study were all women aged 
40-60 years in Pangdangkek Hamlet, Bajur Village, 
Waru District, Pamekasan Regency.

In this study, the researcher used the Probability 
Sampling technique which is by using simple random 
sampling which is grouping data based on the area (10).

To collect data, the researcher will use a Closed-
Ended Question questionnaire which has been made by 
the researcher concerning the library consisting of 10 
questions for self-concept including, physical changes, 
body shape, individual way of looking at themselves and 
psychological stability while 14 statements for anxiety. 
From the results of the presentation of the questionnaire 
described descriptively by using a frequency distribution 
table in the form of a table that is confirmed in the form 
of percentages and narratives.

To determine the relationship of self-concept with 
the level of anxiety of women in the face of menopause 
in the village Pangdangkek Bajur Waru District 
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Pamekasan. Chi-square statistical test was used with 
SPSS computerization technique with a significant 
level of 95% or α = 0.05. This correlation coefficient 
test is a test to measure the degree of closeness of a 
relationship between levels or variables in a sequence 
of levels of other variables with data requirements on 
ordinal or semi-quantitative scale variables. The degree 
of significance α = 0.05 means that if p is less than 0.05 
HO is rejected and H1 is accepted and if p is more than 
0.05, H0 is accepted, and H1 is rejected

RESULTS

In this section, there will be presented the results of 
research showing the relationship of self-concept with 
the anxiety of pre-menopause women in Pangdangkek 
village, Bajur village, Waru sub-district, Pamekasa 
district.

General Data

Characteristics of respondents based on age. Table 
1 Distribution of Frequency of Respondents by Age 
in Bajur village Based on Table 1 shows that most 
respondents aged 48-49 years were 42 people (70%)

Characteristics of respondents based on education. 
Table 2 Distribution of Frequency of Respondents by 
Education in Bajur Village Based on table 2 shows that 
most respondents have elementary school education as 
many as 33 people (55%)

Characteristics of respondents based on work. 
Table 3 Distribution of Frequency of Respondents by 
Work in Bajur Village. Based on table 3 shows that 
most respondents work as farmers as many as 31 people 
(51.7%)

Characteristics of respondents based on religion. 
Table 4 Distribution of Frequency of Respondents Based 
on Religion in Bajur Village. Based on table 4 shows 
that all Islamic respondents were 60 people (100%)

Characteristics of respondents based on the number 
of children. Table 5 Distribution of Frequency of 
Respondents Based on Number of Children in Bajur 
Village. Based on table 5 shows that almost half of 
the respondents had 2 and three children each with 23 
people (38.3%)

Primary Data

Characteristics of respondents based on self-
concept

Table 1 Distribution of Frequency of Respondents 
Based on Self Concept

Self-concept Frequency
(F)

Percentage
(%)

Positive 32 53.3

Negative 28 46.7

Total 60 100

Based on Table 1 shows that most respondents have 
a positive self-concept as many as 32 people (53.3%)

Characteristics of respondents based on the level 
of anxiety in the face of menopause

Table 2: Distribution of Frequency of 
Respondents Based on Anxiety Levels of 
Premenopausal Women in Facing Menopause

Anxiety level
Frequency
(F)

Percentage
 (%)

No anxiety 0 0

Mild anxiety 36 60

Medium anxiety 16 26.7

Severe anxiety 8 13.3

Very severe anxiety  0 0

Total 60 100

Based on Table 2 shows that most respondents 
experience mild anxiety as many as 36 people (60%)

The relationship between Self-Concept and 
Women’s Anxiety in Facing Menopause
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Table 3 Cross-tabulation of Self-concept and Anxiety of Pre-Menopausal Women in Facing 
Menopause

Mild anxiety

Anxiety level Total

Medium 
anxiety Severe anxiety Very severe anxiety

Self concept Positive 30 2 0 32

93.8% 6.3% .0% 100.0%

Negative 6 14 8 28

21.4% 50.0% 28.6% 100.0%

Total 36 16 8 60

60.0% 26.7% 13.3% 100.0%

P= 0.000

Table 3 shows that most respondents (53.3%) as 
many as 32 respondents had a positive self-concept 
and experienced mild anxiety as many as 30 people 
(50%). To find out the relationship between self-
concept and women’s anxiety in the face of menopause, 
it was tested using the chi-square test with SPSS 15 
for Windows program, it got the result that df 2 with 
32.879 person correlation with a significant level of 
0.000 <0.05 means that H1 is accepted and Ho is 
rejected thus there is relationship of self-concept with 
women’s anxiety in the face of menopause in Bajur 
Village

DISCUSSION

Self-Concept

From the results of the study found that most 
respondents have a positive self-concept as much 
as 32 respondents (53.3%) of the total respondents. 
Self-Concept is how one views size. Appearance and 
function of the body and its parts (11). When someone is 
born to death. Then for 24 hours a day, the individual 
lives with his body. So that every change in the body 
will affect the lives of individuals (12). Changes in 
body appearance. Like amputation or changes in facial 
appearance is a stressor that influences self-concept (13). 
A realistic view of self. Receiving and liking parts of the 
body will provide a sense of security to avoid anxiety 
and increase self-esteem.

With a positive self-concept, one will be more able 
to accept all forms of change in themselves, so that they 
will be more confident in their condition. This causes a 
person to be more able to act positively in every action. 
In this study, most respondents have a positive self-
concept. This is influenced by several factors including 
the age of a person.

That most respondents are aged 48-49 years. This 
age range is considered as an adult and has a lot of 
experience in living life. So they know more about their 
needs and what they have to do to meet the needs of their 
families. By the opinion of the more mature someone’s 
age, they will have more experience and knowledge 
so that they can meet the needs of both the family and 
themselves.

The anxiety of Premenopausal Women in Facing 
Menopause

That most respondents experienced mild anxiety 
as many as 36 respondents (60%). According to (14), 
that anxiety is a feeling experienced by an individual, 
such as when he experiences fear. In this anxiety, 
feeling is vague, unrealistic or unclear object while 
the object fear is clear. Anxiety is a form of feeling of 
worry, anxiety and other unpleasant feelings. Usually, 
these feelings are accompanied by a feeling of lack of 
confidence, inability, feeling inferior, and unable to deal 
with a problem. Indecisiveness of individuals in facing 
a problem and coupled with concerns about things that 
are not clear are signs of anxiety in individuals. Anxiety 
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is a psychological reaction to the mental condition of a 
depressed individual. If people realize that things that 
can’t work well in certain situations will end badly, they 
will worry. Pressing conditions or situations will cause 
anxiety (15).

From the description above shows that anxiety is 
an individual psychological condition in the form of 
tension, anxiety, anxiety as a reaction to the existence of 
something that is threatening.

Relationship of Self Concept with Anxiety of 
Premenopausal Women in Facing Menopause

Based on the cross-tabulation of the relationship 
between self-concept and pre-menopausal women’s 
anxiety in the face of menopause, the data obtained 
showed that the majority of respondents (53.3%) as 
many as 32 respondents had a positive self-concept and 
experienced mild anxiety as many as 30 people (50%).

Changes in body appearance. Such as amputation 
or changes in facial appearance is a stressor that clearly 
affects the self-image(16). The impact of self-change 
on a person includes, Refusing to see and touching 
the changing parts, Not being able to accept changes 
in the structure and function of the body, Reducing 
social contact so that there is self-cultivation, feeling or 
negative view of the body, Preoccupation with body parts 
or lost body functions, Expressing despair, expressing 
fear of being rejected, depersonalization, refusing an 
explanation of body changes. Thus someone will be 
reluctant to meet other people. But if it is addressed with 
someone’s maturity, it will ease the burden on him. So it 
doesn’t worry too much about the situation.

If someone has a positive self-concept, then 
anxiety in the face of menopause will decrease. This is 
evidenced by the results of the above research that most 
respondents have a positive self-concept and experience 
mild anxiety.

CONCLUSION

Most respondents have a positive self-concept, some 
respondents have mild anxiety experiences. Women who 
have a positive self-concept will experience mild anxiety 
in the face of menopause.

SUGESTION

The results of this study are expected to add insight 
and knowledge for respondents especially regarding 

self-concept and anticipate the occurrence of anxiety in 
the face of menopause.

Add information about your self with anxiety in the 
face of menopause

The results of this study can be used as additional 
references in improving knowledge about the self-concept 
of pre-menopausal women in the face of menopause. 
And it is hoped that it can be used as additional reference 
material in improving health services for the community.
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ABSTRACT

Anemia is a body condition characterized by deficiency in size and number of erythrocytes or in insufficient 
hemoglobin levels for the function of O2 and CO2 exchange between blood tissues. The prevalence of 
anemia in adolescents in Indonesia is quite high, namely 21.7% with anemia sufferers aged 5-14 years by 
26.4% and 18.4% of patients aged 15-24 years. Banjarabaru City is the highest area of   anemia in adolescents 
in South Kalimantan Province at 58.75%. Efforts that can be made to improve the application of balanced 
nutrition in adolescents in preventing anemia have not been optimal either direct efforts such as giving 
tablets blood or not directly through counseling and socialization. another effort to provide information 
related to nutrition according to their needs, one of which is to provide nutritional education in the form 
of counseling edutainment. Edutainment is a form of counseling or education that is packaged in the form 
of fun entertainment. The purpose of the study is to analyze the effect of using edutainment on changes in 
hemoglobin levels in young women.

The study uses a Quasi Experiment design with a pre-test and post-test group design approach. The number 
of samples was 90 young women who were taken by purposive sampling technique. The data obtained were 
then analyzed using Paired T-Test and Wilcoxon statistical tests for paired different tests, and Anova and 
Kruskall Wallis tests for unpaired different tests, which was then followed by Post Hoc test for Anova test 
and Mann Whitney test for Kruskall Wallis test. The results of statistical analysis showed that overall the p 
value obtained was <0.005, this indicates the meaning that edutainment booklet and edutainment video had 
different effects before and after the intervention was given to changes in hemoglobin levels in adolescent 
girls.
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INTRODUCTION 

Anemia is a body condition characterized by 
deficiency in size and number of erythrocytes or in 
insufficient hemoglobin levels for the function of O2 and 
CO2 exchange between blood tissues1. Based on data 
from the Data and Information Center of the Republic 
of Indonesia Ministry of Health (2016) the average 
adequacy of energy consumption for adolescents aged 

13-18 years is 72.3% with the proportion consuming 
<70% of the energy adequacy rate (AKE) of 52.5%. 
shows that adolescents still consume energy under 
minimum requirements2. The lack of energy needed can 
lead to anemia. This is corroborated by the 2013 Basic 
Health Research data showing that the prevalence of 
anemia in Indonesia is 21.7% with anemia patients aged 
5-14 years at 26.4% and 18.4% of patients aged 15-24 
years3. 

Nutrition program report data from the South 
Kalimantan Health Office in 2015 stated that the 
prevalence of anemia among female teenagers in 
South Kalimantan was still quite high, amounting to 
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29.13% before administration of blood-added tablets. 
After blood-tablet intervention, the results decreased to 
13.64%. Of the 13 Regencies or Cities, Banjarbaru City 
of 58.75% was the highest problem of anemia among 
female teenagers before administration of blood-added 
tablets (TTD) followed by Banjar Regency of 48.92% and 
Tanah Bumbu Regency of 43.67%. This is corroborated 
by the results of the 2015 Banjarbaru Nutrition Program 
report on the highest data in SMP 4 Banjarbaru as many 
as 82.4% of girls who experience anemia.

Efforts that can be made to improve the application 
of balanced nutrition in adolescents in preventing anemia 
have not been optimal, both direct efforts such as giving 
blood tablets or not directly through counseling and 
socialization. This is corroborated by the Banjarbaru City 
Health Office report data that after being given a tablet 
intervention the blood was still anemic at the second 
examination, which was as much as 26.17% above 
the anemia prevalence of South Kalimantan Province 
which was 17.81%. So it needs other efforts to provide 
information related to nutrition according to their needs, 
one of which is by providing nutritional education in the 
form of counseling edutainment. Edutainment is a form 
of counseling or education that is packaged in the form 
of fun entertainment4.

MATERIAL AND METHOD

The method used in this study is quantitative research 
with Quasi Experiment design using the pretest and 
posttest group design approach. This research method is 
applied to see the effect of media booklets and visual 
media on changes in hemoglobin levels in young women. 
This research was conducted at Banjarbaru 4 Middle 
School with consideration based on secondary data of 
the Banjarbaru city health service. The population in this 
study were all female adolescents in grades VII and VIII 
at Banjarbaru 4 Junior High School, totaling 309 people. 
The size of the sample in this study was calculated using 
a formula according to Lemeshow (1997) with a large 
sample of 81 young women. The dependent variable in 
this study is the change in Hb level. The independent 
variables in this study are edutainment booklet, video 
edutainment, edutainment booklet and video. Data was 
analyzed by univariate and bivariate.

FINDING

The results of the measurement of anemia levels 
before and after being given edutainment booklet

Table 1 Distribution of Hemoglobin Levels in 
Adolescent Edutainment Booklets

No Hemoglobin 
Levels

Pretest
Posttest

n % n %

1 Anemia 10 33.3 4 13.3

2 Not anemia 20 66.7 26 86.7

Total 30 100.0 30 100.0

Distribusi kadar hemoglobin sebelum intervensi 
edutainment booklet remaja yang mengalami anemia 
sebanyak 10 orang (33,3%) terjadi penurunan setelah 
diberikan intervensi menjadi sebanyak 4 orang (13,3%). 

Tabel 2. Efektifitas Edutainment Booklet 
Terhadap Perubahan Kadar Hemoglobin

No Media
Tes 
Normality 
(Sig.)

Mean 
Rank P-Value

1 Edutainment 
Booklet .000 45.32 .001

Based on 4.18 table, the results of the wicoxon test 
showed p <0.05 which showed that there was a change 
in hemoglobin level between pretest and posttest in the 
edutainment booklet group.

The results of statistical analysis on adolescent 
girls obtained p value <0.05. So that means that there 
is a difference in the effectiveness of edutainment 
booklets on changes in hemoglobin levels. Based 
on table 4.25 shows that the increase in the average 
value of hemoglobin levels in the group given booklet 
edutainment intervention is higher at 45.32, thus 
means that the booklet is more effective in increasing 
hemoglobin levels than other media in young women.

The results of the wicoxon test obtained p value <0.05, 
which means that there was a change in hemoglobin level 
between pretest and posttest in the edutainment booklet 
group. Based on table 4.6 the distribution of hemoglobin 
levels before the edutainment intervention of adolescent 
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booklets that experienced anemia were 10 adolescents 
(33.3%) decreased after being given intervention for 12 
weeks as many as 4 meetings to be 4 adolescents (13.3%). 
This shows that the edutainment booklet affects changes 
in hemoglobin levels, this is due to the occurrence of 
increased knowledge, attitudes and behavioral changes 
in the fulfillment of balanced nutrition. This data is 
supported also by the results of the edutainment booklet 
media questionnaire in the appendix that has been 
made which shows that 97.5% of teenagers consider 
edutainment booklets interesting, 100% of teenage girls 
understand the contents of edutainment booklet media, 
100%, like edutainment booklets, 100% edutainment 
booklet media increase knowledge about anemia for 
adolescents, 100% of edutainment booklet media 
increases insight on prevention of anemia in adolescents, 
100% of edutainment media booklet contains about how 
to drink blood tablets, 100% of teenagers after reading 
edutainment media booklet agree to prevent anemia 
and average results the average questionnaire showed 
99.75%. In addition, booklets can also be taken home, 
so that subjects can read or study them.

The results of Listiana research (2016) showed that 
health education with booklet media had an effect on 
changes in hemoglobin levels in children in elementary 
schools with a significant value of 0.043. Nutrition 
education or counseling is an educative approach to 
produce individual or community behavior that is needed 
to improve food improvement and nutritional status5. 
This is also corroborated by the Adirsa study (2005) 
that the results of paired t-test hemoglobin levels in the 
treatment group before and after the intervention showed 
p <0.05, which means there is a significant difference in 
hemoglobin levels6. According to Peymen (2016) The 
level of knowledge and behavior in food selection will 
ultimately affect the nutritional state concerned7.

CONCLUSION

1. Edutainment booklets affect hemoglobin levels in 
young women.

2. Edutainment booklets are effective for increasing 
hemoglobin levels in young women.
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ABSTRACT

Folate alpha receptor (FRα)  was a membrane receptor protein of glycosyl-phosphatidyl-inositol, which 
used as an antigen marker and also as a new molecular subtype in breast carcinoma with complex and 
heterogeneous genetic disorders. This study aimed to determine a relationship among FR alpha expression 
with Estrogen receptor (ER), Progesteron Receptor (PR), and HER-2 expression in breast carcinoma. 
This was observational study with a cross-sectional design, FR alpha expression was confirmed by 
immunohistochemistry methods, ER / PR alpha expression using Allred Score (1998), Human Epidermal 
Growth Factor Reseptor -2 (HER-2) expression according to ASCO and Cap (2013), histopathological 
grading based on Nottingham Modification of The Bloom Richardson System. The total sample for this study 
was 75 samples of breast carcinoma patients. This study showed FR alpha expression was not significantly 
associated with alpha ER / PR expression (p = 0.887) and histopathological degree (p = 0.190), but FR 
alpha expression was significantly associated with HER-2 overexpression (p = 0.037) in breast carcinoma. 
Overexpression FR alpha was more dominant in breast carcinoma with a poor and aggressive prognosis.

Keywords: Breast Carcinoma, FR alpha, ER-alpha, PR alpha, HER-2 neu.

INTRODUCTION 

Breast cancer was a complex and heterogeneous 
disease, had different histological and  molecular features, 
behavior and varied therapy responses. Heterogeneous 
breast cancer morphology was related to specific 
molecular profiles, which could be investigated with 
gene expression.1   Estrogen receptor (ER), Progesteron 
Receptor (PR) and Human Epidermal Growth Factor 
Reseptor -2 (HER-2) reported as biomarkers related 
to clinical and biological behaviors in breast cancer.2,3  
Folate Receptor Alpha (FRα) expression in breast 
cancer showed new and unique molecular subtypes and 
was useful for therapeutic interventions. It was 74% 
overexpression of FRα in breast cancer with negative 
ER/PR.4

FRα was a membrane protein of 
glycosylphosphatidylinositol (GPI-anchored), encoded 
by FOLR1 genes consisted of 257 amino acids. 5-7  FRα 

overexpression found in solid tumors, such as ovarian, 
breast and lung carcinomas.8  However, it was a low 
expression in healthy human tissue.9  Overexpression of 
FRα affected to the growth of cancer cells through direct 
or indirect mechanisms with the uptake of folic acid.4

Hansen et al., revealed a new transduction pathway 
initiated by folic acid and folinic acid bonded with FRα 
which resulted to cellular response through gp 130 co-
receptors accompanied by JAK and STAT activations. 
Activation of STAT 3 oncogenes conducted by folic acid 
and folinic acid increased the complexity of the role of 
vitamin B9 in one-carbon metabolism. This pathway 
influenced several cellular processes through cell 
division, angiogenesis, metastasis and inhibited cancer 
cell apoptosis.10

This study aim were Examining the importance 
of FR alpha as a marker of targeting therapy in breast 
cancer.
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MATERIALS DAN METHOD

Collection of Samples

This was observational research with a cross-
sectional design. The study sample was a population 
of breast carcinoma patients, diagnosed based on 
histopathological examination and performed ER/
PR/ Her-2 immunohistochemistry examination at the 
Makassar Pathology Diagnostic Laboratory, from 
January to December 2017.

Inclusion criteria: Block paraffin tissue of 
breast carcinoma carried out by ERα, PRα, Her-2 
Immunohistochemistry examination which processed 
according to standard procedures. 

Exclusion criteria: damaged paraffin blocks of 
breast tissue. Amount of samples which met inclusion 
and exclusion criteria were 75 paraffin blocks of breast 
carcinoma.

Pathological Review

Histopathological features of breast carcinoma were 
examined using hematoxylin-eosin staining. Scaled 
based on the Nottingham Modification of the Bloom 
Richardson System. Immunohistochemistry examination 
of ER / PR alpha evaluated based on Allerd 1998 score 
and Her-2 neu evaluated based on ASCO and Cap 2013.

Immunohistochemistry Evaluation of FR α 
expression 

The Immunohistochemistry scores and evaluation 
results of FR alpha were assessed by two pathologists. 
Colored FR alpha expression was seen in the cell 
membrane and scaled based on the study of O’Shannessy 
D.J, et al. (2012) and set cut-off score of the cell colored 
percentage (> 5%) with the intensity of any color, then 
divided expression score into:

A. 3+ score, Cell Membrane has strongly colored 
at four times Obj magnification and confirmed with ten 
times Obj

B. Score 2+, Cell Membrane was moderate colored 
at ten times obj magnification of obj and established 
with obj 20 times

C. 1 + score, cell membrane was weakly colored at 
20 times or 40 times obj magnification

D. 0 score, no cell membrane was stained with obj 
20 times and 40 times

Data Analysis 

Data analysis using Statistical Package for Social 
Science version 24. Analysis of relationship among 
expression FRα and clinicopathological criteria used 
chi-square test, with P<0.05.

RESULTS

Clinicopathological characteristics

In this study, there were 75 samples in the age range 
of 29-80 years old, the highest frequency in the age 
group (43 samples) was less than 50 years old(57.3%). 
Based on histopathological grading there were nine 
samples (12%) with low-grade breast carcinoma, 
34 samples (45.3%) with moderate grade breast 
carcinoma and 32 samples (42.7%) with high-grade 
breast carcinoma. The study sample consisted of 25 
samples (33.3%) with positive alpha ER / PR expression 
and 50 samples (66.7%) with negative alpha ER / PR 
expression. Regarding receptor marker and Her-2 status, 
It was divided into three groups, included Negative ER 
/ PR / Her-2 group; Her / 2 Positive ER / PR Negative; 
Positive ER / PR Her-2 Negative / Positive, and each 
group consisted of 25 samples (33.3%). While positive 
Her-2 status was 29 samples (38.7%) and negative Her-2 
status was 46 samples (61.3%) showed in Table 1.

Table 1. Percentages Characteristic of Respondents

Characteristics Results n %

Age
< 50 yo
> 50 yo

43 57.3

32 42.7

Histopathological Grading
Low Grade
Moderate Grade
High Grade

9 12

34 45.3

32 42.7
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Marker 
ER/PR/Her-2 Negatives
ER/PR Negative Her-2 Positif
ER/PR Positive Her-2 Negative/Positif

25 33.3

25 33.3

25 33.3

Her-2 Status
Positive
Negative

29 38.7

46 61.3

Expression of ER/PR alpha
Positive
Negative

25 33.3

50 66,7

Expression FR alpha
Positive
Negative

29 38.7

46 61,3

score of Expression FR alpha

0
1+
2+
3+

46 61.3

12 16

8 10,7

9 12

Cont... Table 1. Percentages Characteristic of Respondents

Immunohistochemistry expression of FRα in breast 
carcinoma

The results of this study showed 29 samples (38.7%) 
were expressed positively and 46 samples (61.3%) were 
expressed negatively in breast carcinoma. The intensity 
of FR alpha expression from the score range 0 to +3, 
the highest frequency was the group with FR alpha 0 
expression score (61.3%), then the group with +1 score 
(16%), +3 score (12% ), +2 score (10.7%) showed in 
figure 1. showed in figure 1.

Although statistically there was no significant 
relationship among FRα expression and patient age and 

histological grading, however breast carcinoma with 
high histological grading which resulted to expression 
FRα was 43.8% shown in Table 2.

The relationship among FRα expression with ER/PR 
alpha expression, Her-2 neu, where FR alpha expression 
was significantly associated with Her-2 status (P = 
0.037). However, ER / PR alpha expression there was 
no significant relationship with Her-2 status (P = 0.887). 
It could be seen that FRα was more expressed in breast 
carcinoma with negative alpha ER/PR of (40%) and ER- 
/ PR- / Her-2 + group of (52%) was shown in Table 3.

 

  
A B 

  
C D 

 

 
Figure 1. Folate Receptor Alpha expression in breast carcinoma
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Negative membranous and cytoplasmic Immunohistochemistry expression of FR α in breast carcinoma (obj 40x)

Positive 1, weak membranous and cytoplasmic Immunohistochemistry expression of FR α in breast carcinoma, 
(obj 40 x).

Positive 2, moderate membranous and cytoplasmic Immunohistochemistry expression of FR α in breast 
carcinoma, (obj 40 x).

Positive 3, strong membranous and cytoplasmic Immunohistochemistry expression of FR α in breast carcinoma, 
(obj 40 x). 

Table 2. Clinicopathological characteristics of breast carcinoma based on Immunohistochemistry 
expression.

Clinicopathological Parameters

Expression of Folate Receptor Alpha

Total P valuePositive Negative

Amount Percentage Amount Percentage

Age

0,95< 50 yo 16 37,2 % 27 62,8 % 43

>50 yo 13 40,6 % 19 59,4 % 32

Histological Grade

0,190
High Grade 14 43,8 % 18 56,3 % 32

Moderate Grade 14 41,2 % 20 58,8 % 34

Low Grade 1 11,1 % 8 88,9 % 9

 Table 3. A Relationship  among Expression FR alpha with ER, PR alpha and Her-2 neu (N=75)

Receptor

Expression of  FR alpha

Total P ValuePositive Negative

Amount Percentage Amount Percentage

Marker

ER/PR/Her-2 Negative 7 28% 18 72% 25

0,207ER/PR Negative Her-2 Positive 13 52% 12 48% 25

ER/PR Positive Her-2 Negative/Positive 9 36% 16 64% 25

Her-2Status 

Positive 16 55,2 % 13 44,8 % 29
0,037

Negative 13 28,3 % 33 71,7 % 46

Expression ER/PR alpha

Negative 20 40% 30 60% 50
0,887

Positive 9 36% 16 64% 25
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DISCUSSION 

Breast carcinoma subtypes distribution differences 
based on age, race,  staging, grading Bloom-Richardson, 
tumor size, and lymph node status.11 

FR alpha was a glycosyl-phosphatidylinositol (GPI) 
protein anchored in the cell membrane with high affinity 
for binding and transporting folate whereas folate acted 
as a one-carbon metabolism in essential components 
of cell metabolism, DNA synthesis, and reproduction, 
as well as rapid cancer cell division. Therefore, it was 
found high expression levels in malignant tumors from 
epithelium compared to healthy cells.12

 In this study, breast carcinoma expressing FR 
alpha was only 38.7% of the total sample. There was 
a meaningful relationship among FR alpha expressions 
with Her-2 status with a value of p <0.05. This showed 
that breast carcinoma with Her-2 status could affect the 
expression of FR alpha.

During the Her-2 phosphorylation process, in spite 
of inducing downstream intra-cell signaling, it also 
activated genes associated with cell growth.13 One of 
them was the FOLR gene 1. Previous research of Necela, 
et al., it was stated that breast tumors with Her-2 positive 
could express FR alpha.14

The role of Her-2 neu as a critical driver of cell 
growth was one of the transmembrane receptors 
of epidermal growth factor (EGF) receptor family, 
which was encoded by the erbB-2 gene. This gene 
amplification could result in 18-20% overexpression of 
Her-2 in phenotypic breast carcinomas that were more 
aggressive. Her-2 could activate three central signaling 
pathways, namely: Ras/Raf/MAPK, JAK/Stat, and 
PI3K/AKT/m-TOR. Those affected by cell growth and 
survival, proliferation, division, metabolism, apoptosis 
and migration ability. Therefore, tumors with Her-2 was 
classified as a tumor with a poor prognosis.15-17

Also, phosphorylation of serine and threonine from 
the erbB-2 gene could be stimulated by the PKC enzyme 
activated by phorbol ester.18 According to Elnakat et 
al., recycling FR required enzyme protein kinase C 
alpha (PKCα), which was activated by diacylglycerol 
and phorbol ester to bind RACK 1 receptor. Thus it 
increased FR alpha amount on the cell surface.19  This 
showed that indirectly PKC enzyme pathways could 
increase expression of FR alpha and Her-2 neu in breast 

carcinoma.

Regarding important role of PKC enzymes in some 
cascade signal transductions, receptor desensitization 
also functioned, such as membrane structure 
modulation, transcription regulation, immune system 
mediation, regulation of cell growth and learning and 
memory processes.20 Therefore, the understanding of 
the regulatory process of FR alpha recycling through 
the PKC pathway, it also functioned as effective drug 
delivery.

In other research results, it was found that there was 
no significant relationship among FR alpha expression 
with ER/PR expression in breast carcinoma. However, it 
showed that FRα was more expressed in breast carcinoma 
with negative alpha ER/PR at (40%) and ER-/PR-/ Her-2 
+ (52%). This stated that FR alpha expression affected 
by hormonal receptors (ER/PR) with steroid hormone 
especially estrogen.12  It was known that regulation of 
FR alpha expression was very complicated depending 
on the subtype of breast carcinoma.14

Kelemen L.E et al., stated that regulation of 
gene expression and protein FOLR1 depended on 
the concentration of extracellular folate, the level of 
intracellular homocysteine, other transcription and 
translation rules, epigenetic regulation, hormonal 
regulation, and genetic mutation.9

Kelley et al.  stated that promotor of FR alpha gene 
was repressed by 17-β estradiol/ER bonds in promotor 
of P4 area, then, it was depressed by antiestrogen 
tamoxifen. ER alpha corepressor in the form of SMRT 
played a role in increasing repression of FR alpha gene 
promoters with 17-β estradiol/ER. Therefore, breast 
carcinoma with ER was positive directly and actively 
repressed expression of FR alpha.12

It is known that corepressor was an essential 
regulator of ERα-mediated work, while transcription 
activation conducted by ER alpha was complex and 
multi steps.  If this corepressor was lost, it affected breast 
cancer growth and resistance to endocrine therapy.21  
This multiprotein complex had effects through several 
mechanisms depending on the type of corepressor and 
chromatin remodeling, histone deacetylation (HDACs) 
or basal transcription. In the transcription process of the 
FR alpha gene, the SMRT and NCor corepressors played 
a role in repressing transcription factor via HDACs in 
Ligand Binding Domain (LBD) area.22
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On the contrary with the progesterone receptor 
(PR alpha) which indirectly increased regulation of the 
FOLR gene 1, androgen and glucocorticoid hormones 
could activate and improve control of the FOLR 1 gene.23

Regarding biological regulatory processes of the 
FOLR 1 gene and other influential factors, the role of 
this gene in breast carcinogenesis was understood. 
Therefore, a new therapy for breast carcinoma with a 
low toxicity effect could be developed.

A variant of other previous research was probably 
related to the presence of polymorphism from the FOLR 
1 gene, sample size differences and evaluation method 
differences of expression of FR alpha.

CONCLUSION 

This research found that FRα expression was 
present in breast carcinoma with a poor and aggressive 
prognosis. Suggested to use FRα immunohistochemistry 
examination as additional prognostic factors in  breast 
carcinoma.
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ABSTRACT

Many studies have concluded that commuting activities have an impact on the quality of life of commuters 
on physical, mental / psychological, health, and social / environmental aspects. The objective of this study 
is to determine the quality of life of commuting workers who use busway Transjakarta and train commuter 
line modes of transportation from Bogor to Jakarta and the influencing factors. This study was conducted 
using cross sectional design with WHO Quality of Life BREF questionnaire. The result was analyzed using 
univariate and bivariate by Chi square. The result shows the respondents have used train commuter line for 
≥ 4 years (50.6%) while workers using the Transjakarta for <4 years are 52.5% with the frequency of ten 
times a week for train commuter line (72.4%). The quality of life of the users of commuter line and busway 
Transjakara is categorized as good by percentage of 57.1% and 70%. The psychological and environmental 
domains have the highest scores on both transportation modes, while the physical domain has the lowest 
score.  The bivariate analysis reveals that the quality of life of workers using train commuter line is affected 
by income and psychological conditions, while that of the workers using busway Transjakarta is affected by 
the types of work
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INTRODUCTION

Many previous studies concluded that commuting 
affects the quality of life of commuters on the physical 
and mental/psychological aspects, as well as their health, 
and social/environment 1-6. The psychological aspect 
of the commuters are also affected, for example they 
become stressed out while commuting that increases bad 
mood which can cause anxiety, low tolerance, frustration 
1, 4, 7, 8, impatience while driving 9,10, and feeling unhappy. 
Another study found the level of quality of life and 
happiness of commuters using public transportation is 
lower than non-commuters 4,11.

Besides the physical and psychological effects, 
commuting also affects the social aspect, i.e. social 
capital/modal. Commuters tend to limit their free time 

for social and recreational activities and create negative 
externalities in the community by reducing participatory 
activities12. In fact, social capital can be the resource 
that arises from social relations in the community that 
can be used to solve problems both individually and 
collectively13. Moreover, another study showed that 
public transportation commuters with longer duration 
had lower community social participation13. 

Another study presented that the duration of 
commuting leads to higher health risk if the commuters 
use private cars rather than public transportation. Car 
users have lower health condition, lower life satisfaction 
and higher Body Mass Index than public transportation 
commuters6. Commuter line users can also be potentially 
exposed to Particulate Matter (PM) and Ultrafine 
Particles (UFPs)14,15, respiratory tract problems due to air 
pollution15. Air pollution produces pollutant, including 
particulate matter (PM), carbon monoxide (CO), nitrogen 
dioxide (NO2), volatile organic compounds (VOCs), and 
polycyclic aromatic hydrocarbons (PAHs)16. 
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Based on the background and description above, 
the objective of this research is to elaborate the quality 
of life of commuter line workers that use Transjakarta 
Busway and commuter line train from Bogor to Jakarta 
and the factors that affect it.

METHOD 

This study was conducted using a cross sectional 
design. The samples of this study are respondents 
from commuters/users who started their commute to 
work from Bogor station and Depok station, and the 
Transjakarta Busway users who started their commute 
to work from Cibinong terminal and Bogor terminal to 
their destination, Jakarta in April until June 2018. The 
total respondents were 196 people. The primary data 

of this study were collected using WHOOOL-BREF 
questionnaire and trip-inconvenience questionnaire, 
Health Conditions, Psychological Conditions, and Bad 
Experience. The data were analyzed using univariate 
descriptive and bivariate by Chi square test using SPSS 
20 software.

RESULTS 

This following is the social demographic 
characteristic of workers using commuter line train and 
workers using Transjakarta Busway based on their age, 
gender, educational level, type of job, income, marital 
status, number of children, duration the transportation 
mode usage, and frequency of using mask.

Table 1 : Social Demographic Characteristic Workers Using Commuter Line Train and Workers Using 
Transjakarta Busway (N=156) and Busway Transjakarta (N=40)

Respondents’ Characteristics Commuter Line Train
Percentage

Transjakarta Busway

n Percentage n Percentage

Age
≤ 29 years old
> 29 years old

71
85

45,5
54,5

13
27

32.50
67.50

Gender
Male
Female

82
74

52.6
47.4

23
17

57,50
42.50

Educational Level
Middle/High School
College (Diploma/Bachelor/                                                     
Magister/ Doctoral)

13
143

8,3
91,7

1
39

2,50
97,5

Type of Job
Government Employee(s)
Private Company Employee(s)
Entrepreneur(s)
Others 

46
85
6
19

29,5
54,4
3,8
12,2

9
22
3
6

22,5
55,0
7,50
15,0

Income (IDR)
3 million – 6 million
6 million – 9 million
9 million – 12 million
> 12 million

56
52
25
23

35,9
33,3
16,0
14,7

13
13
6
8

32,5
32,5
25,0
20,0

Marital Status
Single
Married

61
95

39,1
60,9

12
28

30,0
70,0

Duration of Transportation Mode Usage (years)
< 4 years
>= 4 years 77

79
49,4
50,6

21
19

52,5
47,5
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Frequency of Transportation Mode Usage (in week)

< 10 times
≥ 10 times

43
113

27,6
72,4

21
19

52,5
47,5

Quality of life of commuter line train users and 
Transjakarta Busway users include physical domain, 
psychological domain, social relations domain, and 
environmental domain. The first domain score of 
commuting workers of the commuter line train and 
Transjakarta Busway is physical condition (physical 
domain), the score from second domain is the 
psychological condition (psychological domain), the 
third domain score is social relation of the commuting 
workers using commuter line train and Transjakarta 
Busway. The fourth domain score is the environmental 
condition of the commuting workers using commuter 
line train and Transjakarta Busway.

Hereafter, to make the analysis easier, the researcher 
grouped the quality of life score into two parts, namely 
poor and good, based on the respondents’ answer 
regarding their quality of life, with the result that the 
commuting workers of the commuter line train has a 
good quality of life by 57,1% and poor quality of life 
by 42.9%. On the other hand, the Transjakarta Busway 
users has a good quality of life by 70% and poor quality 
of life by 30% as presented in Table 2 below.

Table 2 : Respondents Distribution Based on 
Quality of Life Level 

Quality of Life Commuter Line Train Transjakarta Busway

Frequency Percentage Frequency Percentage

Less/ Poor 67 42.9 12 30,0

Good 89 57,1 28 70,0

The result of the bivariate analysis to see the 
correlation between two variables as presented in table 
3, namely the relation of quality of life with social 
demography of commuter workers of commuter line 
train and Transjakarta Busway, which is correlated with 
the income and type of job. 

Table 3: Correlation of Quality of Life with Social Demography of Commuter Workers of Commuter Line 
Train and Transjakarta Busway 

Variable
QOL Commuter 
Line P value OR QOL 

Transjakarta P value OR

Poor Good Poor Good

Cont... Table 1 : Social Demographic Characteristic Workers Using Commuter Line Train and Workers 
Using Transjakarta Busway (N=156) and Busway Transjakarta (N=40)

Age
≤ 29 years old            
> 29 years old

32
35

39
50

0,744
1,172 (0,620 – 2,215) 5

7
9
19

0,720 1,508 (0,374 – 6,085)
Gender 
Male 
Female 

33
34

49
40

0,578
0,792 (0,420 – 1,496) 6

6
17
11

0,780 0,647 (0,166 – 2,527)
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Educational Level
        High School
        College

6
61

7
82

1,000 1,152 (0,369 – 3,602) 0
12

1
27

1,000 1,444 (1,172 – 1,781)

Type of Job
Government 
Private Company 
Entrepreneur(s)
        Others

18
34
2
13

18
51
4
6

0,304
1,767 (0,265 – 2,836)
1,200 (0,354 – 2,289)
0,277 (0,182 – 7,926)
1,667 (0,078 – 0,988)

0
9
2
1

9
13
1
5

0,043*
~
0,289 (0,204-16,512)
0,100 (0,065 – 6,871)
5,000 (0,065 – 6,871)

Income
3 – 6 million
6 – 9 million
9– 12 million
        > 12 million

32
20
11
4

24
32
14
19

0,011*
0,758 (0,988 – 4,605)
0,529 (0,656 – 4,391)
1,846 (1,905 – 21,05)
-0,288

6
2
2
2

7
11
4
6

0,373
4,714 (0,056 – 2,697)
1,714 (0,204-16,512)
2,571 (0,065 – 6,871)
1,167 (0,065 – 6,871)

Marital Status
Single
Marriage

29
38

32
57

0,446 1,359 (0,710 – 2,601) 6
6

6
22

0,130 3,667 (0,862 – 15,59

Duration
< 3 and 4 years
       >= 3 and 4 years

35
32

43
46

0,746 1,170 (0,620 – 2,207) 9
3

12
16

0,128 4,000 (0,887 – 18,03

Frequency 
< 10 times
≥ 10 times

27
40

26
63

0,202
1,636(0,838 – 3,192) 5

7
16
12

1,000 0,536 (0,136 – 2,10)

DISCUSSION 

The profession with the highest percentage among the commuter workers of commuter line train is Private 
Company Employees by 54.4%, so does with the users of Transjakarta Busway by 55%. It is in line with Central 
Bureau of Statistics survey data on 201417 that the the business fields with the biggest number of commuter workers 
of commuter line train include industries, trade, social services, social, and accommodation. These business fields 
need employees as labor/manpower, which means that most workers are private company employees.

The amount of income with the highest percentage among commuter workers of commuter line train is 3 – 6 
million by 35.9%, as is Transjakarta Busway workers by 32.5%. The DKI Jakarta Provincial Minimum Salary in 
2018 is Rp. 3,600,000.00. It means that the average income of the respondents working in Jakarta is in accordance 
with DKI Jakarta Provincial Minimum Salary.

The biggest inconvenience of the trip felt by 
commuter line users is the crowded condition, 
meanwhile the lowest is accidents. For the Transjakarta 
Busway users, the biggest inconvenience of the trip was 
traffic jam, and the lowest perceived was noise. Crowded 
condition was the most affecting the inconvenience 
perceived by commuter line train users. The researcher 
believes that crowded condition occurs due to the large 
number of workers using commuter line train. The result 
of a survey conducted by Central Bureau of Statistics in 
201417 indicate that there were 149,921,245 users of the 
commuter line train from Bogor to Jakarta.

For health condition, the complaint with the highest 
percentage from commuter line users is muscle aches, 

meanwhile the lowest percentage is nausea. It is the 
same as Transjakarta Busway users that the complaint 
with the highest percentage is muscle aches, meanwhile 
the lowest percentage is nausea. Bowling (2001)18 stated 
that the transportation problem is one factor correlated 
with quality of life level that can cause health condition.

For psychological condition, the highest perceived by 
commuter line train users is inconvenience/discomfort, 
meanwhile the lowest perceived is the miserable 
situation, and so are with Transjakarta Busway users. 
These are caused by the condition inside the commuter 
line train or Transjakarta Busway which can be filled 
with passengers causing the passengers to jostle. For bad 
experience, the most experienced by commuter line users 
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is schedule delay, while the most infrequent occurrence 
is accident, and so are for Transjakarta Busway users.

The commuter workers on both commuter line 
train or Transjakarta Busway obtain lowest score to 
physical domain. Temporarily, it can be said that the 
workers has lack of ability to resolve the factors that 
affect physical condition, such as illness, sleep quality, 
energy and fatigue, mobility, activities in daily life, 
dependence on medication or medical therapy. The most 
common factor experienced by commuter line train and 
Transjakarta Busway workers is in terms of sleep quality 
problems. It is possible because the factors of fatigue 
and daily routines caused by waking up early and going 
home from work late at night are related to the workers 
having to pursue the commuter line train or Transjakarta 
Busway schedule.

The domains of commuter line train and Transjakarta 
Busway workers with the highest score are psychological 
and environmental domains. For the moment, it can be 
said on both commuter workers of commuter line train 
and Transjakarta Busway have better psychological 
and environmental domain compared to physical and 
social domain. Also, both of those have good quality 
for psychological and environmental condition. The 
environmental domain includes financial source, 
freedom, physical safety, dan security, health treatment, 
and social care, homey feeling, the opportunity to get 
and receive a lot of new information and new skills, 
the opportunity to do recreation or activities, physical 
environment, and transportation.

For psychological domain, it can be said that 
commuter line train and Transjakarta Busway users have 
good capability/ability such as bodily and appearance, 
positive and negative perceived, self-esteem, thinking, 
learning, memory and concentration, and spiritual 
aspect.  

In this research, the factors correlating with quality 
of life of commuter line train workers are psychological 
condition and income, meanwhile for Transjakarta 
Busway workers there is no dominant variable. Social 
demographic factors influence the quality of life among 
Indonesian workers, as well as job characteristics (work 
status, work shift and work area condition), individual 
characteristics (educational level) and lifestyle (sleep 
duration and exercise habit)19. Other study found 
lifestyle, working characteristics, workplace conditions 

were associated with QOL among SME workers in 
South East Asian Countries20. Another previous study by 
Dalkey (2002)21 found the influence from demographic 
factor is income with subjective perceived quality of 
life. It is presented that the respondents who make less 
than the Provincial Minimum Salary are more at risk to 
experience stress than workers whose income is above 
the Provincial Minimum Salary. 

CONCLUSION

The percentage of quality of life of commuter 
workers using commuter line train and Transjakarta 
Busway whose workplace is in Jakarta categorized 
as good is 57.10% and 70%. Environmental and 
psychological conditions are domains that have the 
highest score to commuter workers using commuter 
line train and Transjakarta Busway. From the bivariate 
analysis, the significant correlation variables to quality 
of life of commuter line train workers are the income and 
psychological condition variables, whereas correlation 
variable the quality of life of Transjakarta Busway 
workers is type of job variable.
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ABSTRACT

Introduction: Quality of life is one of the important things to consider, with the increasing number of elderly 
people, the number of problems and the number of elderly people living in nursing homes also increased. The 
greatest need for the elderly is the level of health, so that one can live a prosperous life by applying a healthy 
sleep pattern and carrying out physical exercise. The purpose of this study was to determine the effect of 
sleep hygiene and brain gym on increasing comfort in the elderly. Method: This type of research is a pretest 
posttest with control group design quasy experiment. The sampling method used was purposive sampling 
as many as 50 people and had fulfilled the inclusion and exclusion criteria. Sleep hygiene intervention 
was applied every day for 30 days, and the brain gym was held as many as 16x meetings for 4 weeks. The 
statistical test used is the independent t-test to test the hypothesis. Result: The independent t-test hypothesis 
test results are 0,000. This study showed significant results on the treatment group, which means that there is 
an effect of sleep hygiene and brain gym on increasing comfort and sleep quality in the elderly. Conclusion: 
Intervention of sleep hygiene and brain gym can improve comfort and sleep quality in the elderly.

Keyword: sleep hygiene, brain gym, comfort, sleep quality, elderly

INTRODUCTION

Aging process is a natural process which is 
accompanied by a decrease in physical, psychological 
and social conditions that interact with one another. The 
greatest need for the elderly is the level of health, in 
order to live well. Improving the welfare of the elderly 
is carried out by a series of activities carried out in a 
coordinated manner between the government and the 
community to empower the elderly so that the elderly 
can still carry out their social functions and play an active 
role naturally in the life of society, nation and state1.

The central bureau of statistics projects that the 
elderly population (60+) was expected to increase to 27.1 
million by 2020, to 33.7 million in 2025 and 48.2 million 
in 20351. The results of the 2010 population census 
show that Indonesia is among the top five countries with 
the highest number of elderly population in the world, 
reaching 18.1 million people or 7.6 percent of the total 
population. 

Sleep deprivation in the elderly influences physical, 
cognitive abilities and quality of life. Elderly people 
who experience sleep disorders will experience an 

increase in the amount of sleep during the day, problems 
with attention and memory, depression, the possibility of 
falling at night, and low quality of life23. During NREM 
a person experiences 4 stages during the sleep cycle. 
Stages 1 and 2 are characteristic of superficial sleep and 
someone is easier to wake up. Stage 3 and 4 are deep 
sleep and difficult to wake up4,5.

Kolcaba introduces the theory of convenience as 
the middle range theory6. Kolcaba relates these three 
types of comfort to four comfort contexts, namely 
physical, psychospiritual, environmental, and social7,8. 
Fulfillment of basic human functions can be provided 
with comforting intervention to achieve the comfort 
needs of recipients of care, including physiological, 
social, cultural, economic, psychological, spiritual, 
environmental, and physical interventions9. One way of 
comforting intervention to meet the comfort needs of the 
elderly from physical and environmental aspects is by 
applying sleep hygiene and brain gym implementation.

Sleep hygiene is an exercise or habit that can affect 
sleep10. Improving sleep hygiene in the elderly is a 
simple but effective way to improve sleep quality11. Good 
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sleep hygiene behavior can prevent the development of 
disturbances and sleep problems12. That means good 
sleep hygiene behavior can help a person to have good 
sleep quality. Sleep and sleep disturbances during the 
day indicate that a person has poor sleep hygiene. Poor 
behavior of sleep hygiene in the elderly for example the 
elderly often spend more time in bed or intermittently 
falling asleep during the day more awake at night13. 
Sleep hygiene is applied to the elderly to achieve REM 
sleep, loss of muscle tension, increased cerebral activity 
(oxygen consumption, blood flow, neural stimulation), 
release of epinephrine, and β waves which cause a 
relaxed or comfortable feeling14.

Types of physical activity in the elderly include 
aerobic exercise, muscle strengthening, flexibility, and 
balance training15. Brain gym is an activity that aims 
to maintain brain health with simple movements16. In 
principle, the basics of brain gym are to train the brain 
to stay fit and relieve stress17. Physical activity that is 
beneficial for the health of the elderly should meet 
the FITT criteria (frequency, intensity, time, type). 
Frequency is how often the activity is carried out, how 
many days in a week. Intensity is how hard an activity 
is carried out. Usually classified into low, medium and 
high intensity. Time refers to the duration, how long an 
activity is carried out in a meeting, while the type of 
activity is the types of physical activity carried out16.

In planning long-term efforts, the government must 
maintain and improve the quality of life of the elderly18. 
Through brain gym the elderly are trained to be able to 
bring about a relaxation response so that they can reach a 
state of calm. This relaxation response occurs through a 
significant decrease in the body’s oxygen requirements, 
which in turn will flow smoothly, the neurotransmitter 
will be released, the nervous system will work properly 
so that the muscles of the body that relax can cause a 
feeling of calm and comfort. The three types of comfort 
are: relief which means when the specific comfort needed 
by the client is fulfilled, ease means when the client feels 
calm and satisfied, and the latter is transcendence when 
the client succeeds in exceeding the need for comfort9. 

Sleep quality changes as a function of normal 
aging, both in terms of decreased duration and 
consolidation1920. The Pittsburgh Sleep Quality Index 
(PSQI)21was originally developed to provide clinicians 
with a valid, standardized measure of sleep quality that 
could reliably categorize individuals as either “good” 

or “poor” sleepers. This 19-item questionnaire assesses 
sleep quality using subjective ratings for 7 different 
components (i.e., sleep quality; sleep latency; sleep 
duration; habitual sleep efficiency; sleep disturbance; 
use of sleeping medication; and daytime dysfunction). 
Respondents are asked to answer the questionnaire 
retrospectively, surveying sleep components spanning 
the previous month. The PSQI is quick and easy to 
administer, and score; making it an attractive tool for 
sleep quality assessments.

METHOD

This research was conducted from August to 
September 2018 at the social institution in Malang. The 
study used a quasy pretest posttest with control group 
group analysis that was intervened according to the 
planned trial protocol, in the treatment group, whereas 
in the non-intervention group there was no intervention 
or intervention other than the one being tested. The 
implementation of sleep hygiene is applied every day 
for 30 days and brain gym is done for 4x in a week with 
a duration of 15-20 minutes and is done for 30 days. The 
sample of this study amounted to 50 respondents using 
purposive sampling technique. The statistical test used 
is the independent t-test to test the hypothesis22. The 
sample in this study was taken according to the criteria 
of the researchers as many as 50 elderly.

RESULTS

The results of this study were processed using a 
contingency coefficient correlation test with the help 
of the Statistical Product and Service Solution (SPSS) 
program. Based on Table 1 shows that the characteristics 
of respondents based on age, the most respondents have 
age 75-90 years (old) as many as 28 respondents (56%). 
More female sex characteristics than women, as many 
as 37 respondents (74%). Characteristics of education, 
the highest number of respondents were high school, 
namely 18 respondents (36%). The characteristics of the 
length of stay in the institution of the longest number of 
respondents is -51-5 years as many as 23 respondents 
(46%).
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Table 1. Characteristics Distribution of the Respondents

Karakteristik
f (%)

Total %

Age

Age  60-70 years old (elderly) 22 (44)

Age 75-90 years old (old ) 28 (56)

Age > 90 years old (very old ) -

Gender

Male 13 (26)

Female 37 (74)

Education 

Not completed primary school 8 (16)

Elementary School 13 (26)

Junior High School 11 (22)

Senior High School 18 (36)

period of staying in the elderly nursing house

< 1 years 17 (34)

≥ 1- 5 years 23 (46)

> 5 years 10 (20)

Based on table 2, the mean of comfort at posttest 
is 75.90 and the average post test is 7.055. The mean 
of sleep quality at posttest is 8.35 and the average post 
test is 2.207. It was seen that there was an increase in 
the average of comfort and sleep quality before and after 
being given intervention. To find out whether there is a 
difference between treatment and control, a paired sample 
t-test is performed, but normality testing is done first. 
The results of the Shapiro-Wilk normality test showed 

that the convenience variable was normally distributed 
with a significance value of more than 0.05. The results 
of the independent test t-test after intervention in the 
treatment and control groups, for comfort variables, β 
endorphin and sleep quality obtained p <0.05. In the 
convenience variable p= 0,000 and sleep quality p= 
0,000 shows that there is a significant difference in the 
comfort and quality of sleep between the treatment and 
control groups after getting an intervention combination 
of sleep hygiene and brain gym.

Table 2  the Hypothesis Test of the Treatment Group and the Control Group

Intervention Control

Group N X ±SD Min Max X ±SD Min Max Significance Remarks

Comfort 
Post 50 75.96 ± 6.50 62 87 65.04 ± 4.90 55 79

0,000 Significant
Sleep quality 
post 50 8.44 ± 2.00 4 11 5.76  ± 1.09 4 8
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Based on table 3 shows the change in the comfort 
and sleep quality of pre and post test in the treatment 
and control groups by using paired t-test test obtained 
p = 0,000 and p = 0.001 which means that there is a 
significant difference in the level of comfort and quality 
of sleep between before and after intervention.

Table 3 Paired t-test test results on treatment and 
control groups

Variabel N Sig. (2-tailed)

Comfort  Pre test
Comfort  Post test

50
50

.320

.000

Sleep quality Pre test
Sleep quality Post test

50
50

.030

.001

DISCUSSION

An experimental study provided interventions 
in the form of physical activity and the application of 
good sleep hygiene for the elderly for 16 weeks and 
the results were significantly improved sleep quality, 
improved mood and improved quality of life. Factors 
that influence the quality of sleep in the elderly include 
illness, psychological stress, medication, nutrition, 
environment, motivation, lifestyle and exercise 
(gymnastics)23. Efforts to maintain the health of the 
elderly both in the form of care, treatment, healthy 
lifestyle, including elderly exercise24. Changes in sleep 
hygiene in a better direction can improve the quality and 
quantity of sleep13. The implementation of sleep hygiene 
is applied starting to wake up until it will sleep again in 
accordance with 10 points of sleep hygiene guidelines 
and applied for 30 days. Scheduling sleep time is written 
on sleep diary to evaluate the waking time and sleep time 
of the elderly regularly. In the afternoon around 15.30 a 
brain gym is held with special movements performed 4x 
a week. The combination of these two interventions can 
improve comfort. Mc Cormick asserted that in shaping 
the comfort of a product or design, attention to human 
factors plays an important role in creating a design that 
has good ergonomics, which will create comfort for its 
users25.

Better quality of life in elderly people can be 
achieved by increasing sleep quality as well as promoting 
good sleep. In order to improve their quality of life and 
health status, the assessment of sleep characteristics by 

health-care providers, especially by nurses, is essential 
and is an important caring activity. Nurses play an 
important role in recognising the negative effects of sleep 
disturbances on well-being and the quality of life. In the 
assessment of the sleep characteristics of the elderly, 
taking a detailed history, sleep hygiene, sleep patterns, 
medical diseases, and drugs should all be evaluated26. 
Lack of sleep, sleep problems and the perception of 
poor health negatively affects the quality of sleep in 
an old person27. As a result of the advancement of age, 
problems related to sleep increase and adversely affect 
an individual’s perception of poor health and sleep26.

Quality of life is the extent to which a person can 
feel and enjoy the occurrence of all important events in 
his life so that his life becomes prosperous28. If a person 
can achieve a high quality of life, then the life of the 
individual leads to a state of well-being, on the contrary 
if someone achieves a low quality of life, then the life 
of the individual leads to an ill-being29. The regularity 
of the implementation of sleep hygiene combined with 
the implementation of brain gym for 15-20 minutes is 
a good combination for the elderly to achieve optimal 
quality of life. The combination of sleep hygiene with 
brain gym includes physical, psychological, social and 
environmental aspects in accordance with WHOQOL. 

CONCLUSION

The provision of sleep hygiene, sleep hygiene 
and brain gym interventions and combinations (sleep 
hygiene and brain gym) showed significant differences 
in comfort and sleep quality in the elderly.
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ABSTRACT

Background: Cancer is a global health problem, the mortality rate of breast cancer especially due to not 
being detected until an advanced stage, because of reluctance for undergoing early detection of breast cancer. 
Diagnosis of breast cancer at an early stage affords good opportunity for long-term survival. Effort has been 
made to decrease the number of deaths from breast cancer and the aim of this research for understanding 
factors related to the practice of breast self-examination (BSE). Method: This study was cross-sectional 
study and respondents in research were women work at Martapura Public Health Centre, with number of 
respondents being 168. Cluster sampling was used and the independent variables were age, job, education, 
experience, awareness of breast cancer, acquaintances ever having suffered from breast cancer, knowledge 
and BSE attitude, whereas the variable dependent in the research is BSE practice. Data were collected 
using questionnaire to obtain data on demographic, knowledge, attitude and practice. Results: Statistical 
results of the tests showed no significant relationship between age, job, education, experience, awareness 
of breast cancer, acquaintances ever having suffered from breast cancer and BSE practice; however, there 
was significant relationship between knowledge (p = 0.047), attitude of BSE (p = 0.004) and BSE practice. 
Conclusion: Factors that have a relationship with the BSE practice in women are knowledge and attitude 
toward BSE. Increased knowledge and attitudes are expected to increase one’s desire to do beneficial things 
such as practising BSE on time, in the right direction and in the right position.

Keyword: demographic characteristics, knowledge, attitude, Breast Self-Examination (BSE) practice
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INTRODUCTION

Breast cancer is a malignant tumour originating 
from breast cells developing uncontrolled so that it can 
spread to tissues or organs around the breast or other 
body parts.1. Breast cancer is a major cause of death 
among all cancers experienced by women in Indonesia. 
Cancer is one of the major global health problems and 
there is an increase in breast cancer mortality because 
of detection at an advanced stage.2 Late diagnosis of 
breast cancer is often because of a patient’s reluctance 
to undergo early detection.3 Breast cancer diagnosis in 
the early stage affords good opportunity for long-term 
survival. Efforts to reduce the mortality rate from breast 
cancer require effective screening.4

An early detection programme makes it possible for 
early diagnosis more effective intervention and increased 
possibility of success in dealing with breast cancer. There 
are three methods of early detection of cancer breast, 
Breast Self-Examination (BSE), Clinical Breast Exam 
(CBE) and mammography.2 BSE is a screening method 
used for detecting early signs of breast cancer by looking 
and fingering to find abnormality, lump, and swelling in 
the breasts. BSE as a method is easy, economical, not 
invasive, and causes no harm and which allows women 
to know the shape of the breast and quickly recognise if 
abnormalities are found on the breast, such as detention 
time or lump.5 

The best time to start BSE is when a woman has 
reached puberty and experience breast development. 
BSE has a main role in intervention at an early stage of 
breast cancer, with statistics in America and Indonesia 
showing that 95% of breast cancer events were found by 
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sufferers themselves. In fact, 90% of breast cancers were 
found by women when doing BSE. ACS recommends the 
practice from the age of 20. Although BSE is a simple, 
easy and economical screening method, many women 
do not do BSE or do not use correct BSE practice.6 
Qualitative research has found7 that fear of finding signs 
and symptoms of breast cancer, such as a lump in the 
breast, and fear of being diagnosed with breast cancer 
is a barrier for women to do BSE or other screening 
methods. According to Miller (2015)8 respondents will 
do health examination if there is push factor such as an 
intervention.

The Indonesian government announced the 
Early Cancer Prevention and Detection Movement 
for Indonesian Women in 2015.9 Priority of an early 
detection programme in Indonesia is directed at women 
aged 30-50 years with a target of 50% women by 2019. 
The event aims at increasing awareness in the community 
about controlling risk factors and early cancer detection. 
This involves a series of activities including promotive, 
preventive, early detection and follow-up activities.

METHOD

Design

 This study used a cross-sectional design.

Instrument

The data were collected using a questionnaire that 
was tested for validity and reliability. The questionnaire 
consisted of demographic data including level of 
education, acquaintances ever having suffered from 
cancer, age, and experience of obtaining information 
about breast cancer. The questionnaire was related to 
knowledge of breast cancer and BSE was developed by 
the researcher and consisted of 15 questions with two 
choices of answer, correct and wrong. If respondents 
answered correct then it was given a value of 2 and if they 
answered wrong the value was 1. Instrument attitude and 
also a practice instrument of BSE, that previously in Test 
validity done by using test Pearson’s product Moment 
by comparing the r count with the r table; the r table in 
this research is 0.361 (0.05).

Research Respondents

The sample in this research consisted of 168 people 
utilising cluster sampling, with criteria inclusion: 1) No 
d nature circumstances, pregnant or breastfeeding; 2) 

Can read and write; 3) Willing to follow activities from 
start to finish.

Data Collection 

The researcher collected data from the Puskesmas 
region among women suited to inclusion in the research. 
The researcher approached respondents based on the 
data provided by the health centre. Researcher gives 
sealing about the destination, and continued by asking 
respondents to sign an informed consent form. Next, 
respondents were asked to complete the demographic 
data questionnaire and questionnaire research.

Ethical Clearance

 This study has passed the institutional review 
board from the Faculty of Nursing, Universitas 
Airlangga, Surabaya, number 622-KEPK.

RESULTS 

The majority of respondents were aged 36-45 years 
with 87 respondents (51.8%). The education level of 
respondents was mostly high school/equivalent with as 
many as 71 respondents (42.3%). Most respondents were 
housewives with as many as 55 respondents (32.7%), 
and most of the respondents had received information 
about breast cancer with as many as 92 respondents 
(54.8%). The majority of respondents said they did not 
have acquaintances who had had cancer.

Table 1. Demographic data of respondents

Data N %
Age

16-25 14 8.3

26-35 33 19.6

36-45 87 51.8

46-55 22 13.1

56-65 12 7.1

Education

Elementary school/Sederajat 5 3

Middle School/Sederajat 15 8.9

High School/Sederajat 71 42.3

Diploma 19 11.3

Bachelor 58 34.5

Job

Government employees 50 29.8
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Data N %
Housewife 55 32.7

Entrepreneurship 31 18.5

Employee 31 18.5

Freelance worker 1 0.6

Acquaintance ever having 
cancer

None 146 86.9

Friend 15 8.9

Sister 2 1.2

Mother 1 0.6

Cousin 1 0.6

Parents’ relations 2 1.2

Husband 1 0.6

Experience of getting breast 
cancer information

Ever 76 45.2

Never 92 54.8

Table 2. Knowledge, Attitudes and Practice of 

BSE

Variable N %

Knowledge

Good 35 20.8

Enough 100 59.5

Less 33 19.6

Attitude

Positive 107 63.7

Negative 61 36.3

Practice

Good 25 14.9

Enough 123 73.2

Less 20 11.9

Based on Table 2, most respondents had sufficient 
knowledge about breast cancer and BSE with as many 
as 100 respondents (59.5%). Most had a positive 
attitude of 107 prescriptions (63.7%) and most of the 
respondents in the category had sufficient awareness of 
the practice of BSE with as many as 123 respondents 
(73.2%).

Cont... Table 1. Demographic data of respondents Table 3. Relations of demographic data with BSE 

practice

Variable
BSE practice

B T P Value

Age -.480 -.612 0.542

Education 0.243 1.118 0.265

Job 0.611 1.364 0.174

Acquaintance ever 
having cancer 0.760 1.492 0.138

Experience of 
getting breast cancer 
information

0.184 -.203 0.839

Knowledge 0.261 2.003 0.047

Attitude 0.474 2.891 0.004

Table 3 shows that the variables of age, education, 
occupation, acquaintances who had cancer, the 
experience of obtaining information of breast cancer and 
BSE did not have a significant relationship with BSE 
practices in women. But knowledge and attitude had a 
significant relationship with the practice of BSE.

DISCUSSION

Knowledge has a relationship with breast self-
examination (BSE). The majority of respondents 
had sufficient knowledge in BSE with a high school 
education and an age range of 36-45 years. The increase 
in the mean value of knowledge was marked by an 
increase in respondents’ knowledge of breast cancer, 
signs and symptoms of breast cancer, and breast cancer 
risk factors. The mean value of respondents’ knowledge 
increased regarding their breast self- examination 
(BSE) about the best time to do their breast self-
examination (BSE) and their practice of breast self-
examination (BSE). The results of this study are in 
line with research which states that one’s knowledge is 
related to the practice of BSE.10 Other studies state that 
knowledge of breast cancer, breast cancer risk factors, 
and breast cancer mammography examination improves 
BSE practices in women.11 The level of knowledge is 
significantly related to the behaviour of early detection 
of breast cancer.12 Wahyu (2009)13 concluded that there 
was a significant relationship between knowledge about 
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breast cancer and the motivation of patients to have an 
early check-up at the Dr. Oncology Surgery Clinic at Dr. 
Sutomo Surabaya.

Attitudes have a relationship with breast self-
examination (BSE). The majority of respondents had 
a positive attitude toward BSE with a high school 
education and an age range of 36-45 years. The factors 
that determine a person’s attitude to the importance of 
early detection of breast cancer are their attitude and 
direct experience of the object of attitude.14 Previous 
research states that there is a relationship between 
attitudes toward awareness with conscious behaviour.15

Respondents were not aware or did not realise it 
depends on the stimulus they receive. If the stimulus 
receives supports, the respondent will realise, but 
if the stimulus received does not have support, the 
respondent will not be aware. The stimulus received by 
the respondent can be in the form of knowledge about 
awareness, or support from family or friends. Before 
realising, the respondents also experienced behavioural 
stages caused by the stimulus. These stages include 
awareness, interest, evaluation, trial and adaption. Each 
stage will affect the next stage. If each stage supports 
the other, then the resulting behaviour will be positive. 
But if they don’t support each other, then the resulting 
behaviour will be negative.16 According to Ouyang and 
Hu17, change in practice implementation occurs after 
the respondent acquires increased knowledge and BSE 
attitude. 

CONCLUSIONS

 Factors that have a relationship with the practice 
of BSE in women are knowledge of and attitude to 
BSE. Increased knowledge and attitudes are expected 
to increase one’s desire to do good things, such as 
practising BSE on time, in the right direction and in the 
right position.

Source of Funding: Self-Funding

Conflict of Interest: None.

REFERENCES

1.  Kementrian Kesehatan RI. Situasi penyakit 
kanker. Pusat data dan Informasi Kementrian 
Kesehatan RI. 2015. 

2.  World Health Organization (WHO). 
Noncommunicable diseases country profiles 

2014. 2014. 

3.  Kwok C, Ogunsiji O, Lee CF. Validation of the 
breast cancer screening beliefs questionnaire 
among African Australian women. BMC Public 
Health., 2015;16(1):117. 

4.  Shiryazdi SM, Kholasehzadeh G, Neamatzadeh 
H, Kargar S. Health beliefs and breast cancer 
screening behaviors among Iranian female health 
workers. Asian Pac J Cancer Prev., 2014;15(22): 
9817–22. 

5.  Okolie UV. Breast self examination among female 
undergraduates in Enugu, Southeast, Nigeria. Int J 
Nurs Midwifery., 2012; 4(1):1–7. 

6.  Okolie U. Breast self examination among female 
undergraduates in Enugu, Southeast, Nigeria. Int J 
Nurs Midwifery., 2012; 4(1):1–7. 

7.  Taha H, Al-Qutob R, Nyström L, Wahlström R, 
Berggren V. “Voices of Fear and Safety” Women’s 
ambivalence towards breast cancer and breast 
health: a qualitative study from Jordan. BMC 
Womens Health., 2012;12(1):21. 

8.  Miller AB, Harirchi I, Lotfi MH, Noori M, Mirzaei 
M, Jafarizadea M, et al. Yazd breast cancer project 
profile; a community based trial for the evaluation 
of self-examination and physical examination of 
the breast cancer disease. Iran J Med Sci., 2015; 
40(6): 531. 

9.  Kementerian Kesehatan RI. Panduan Program 
Nasional Gerakan Pencegahan dan Deteksi Dini 
Kanker Leher Rahim dan Kanker Payudara. 
Jakarta Direktorat Jenderal Pengendali Penyakit 
dan Penyehatan Lingkung. 2015. 

10.  Zeinomar N, Moslehi R. The effectiveness of 
a community-based breast cancer education 
intervention in the New York State Capital Region. 
J Cancer Educ., 2013; 28(3):466–73. 

11.  Taha H, Nyström L, Al-Qutob R, Berggren V, 
Esmaily H, Wahlström R. Home visits to improve 
breast health knowledge and screening practices 
in a less privileged area in Jordan. BMC Public 
Health, 2014;14(1): 428. 

12.  Desanti OI, IM Sunarsih S. Persepsi Wanita 
Berisiko Kanker Payudara Tentang Pemeriksaan 
Payudara Sendiri Di Kota Semarang, Jawa 
Tengah. Ber Kedokt Masy, 2010; 26(3):152. 

13.  Purwatiningsih W. Hubungan Pengetahuan 



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         609    

tentang Kanker Payudara dengan Motivasi 
Penderita untuk Memeriksakan Diri secara Dini di 
Klinik Onkologi RSU dr. Soetomo, Surabaya. Bul 
Penelit RSUD dr Soetomo. 2009. 

14.  Sunaryo S, Kes M. Psikologi untuk keperawatan. 
Jakarta Rajawali Pers. 2004. 

15.  Farid NDN, Aziz NA, Al-Sadat N, Jamaludin 
M, Dahlui M. Clinical breast examination as the 
recommended breast cancer screening modality 

in a rural community in Malaysia; what are the 
factors that could enhance its uptake? PLoS One. 
2014; 9(9):e106469. 

16.  Notoatmodjo S. Promosi kesehatan dan ilmu 
perilaku. Jakarta: Rineka Cipta. 2007; 20. 

17.  Ouyang Y-Q, Hu X. The effect of breast cancer 
health education on the knowledge, attitudes, and 
practice: a community health center catchment 
area. J Cancer Educ., 2014; 29(2): 375–81. 



 Mangosteen Rind on Oral Mucositis Caused by  Radio and 
Chemotherapy in Cancer Treatment (In Vivo Study on Rats)

 Lanny Sunarjo1, Iman Supardan1 , Ismi Rajiani2

1Associate Professor Politeknik Kesehatan  Kementrian Kesehatan Semarang, Indonesia,  

2Deputy to Chairman, STIA Dan Manajemen Kepelabuhan  Barunawati, Surabaya, Indonesia

ABSTRACT

Background: Cancer malignancy is often treated by using medication supplements using radio and 
chemotherapy. However, these treatments have adverse effects on oral which cause difficulties in talking, 
eating, and even opening the mouth. Therefore, herbal medicine like mangosteen rind gel may become the 
alternative therapy for this condition.

Method: This research was quantitative and experimental randomized pre-post test with control group 
design. Samples were 15 Sprague Dawley female rats divided into three groups where group 1 was applicated 
with mangosteen rind gel intervention, unit 2 was with standard gel intervention (positive control) and the 
last group was untreated group (negative control). Effect of the mangosteen rind gel of treatment group and 
post-test of the control group were performed with the ANOVA test.

Results: The usage of mangosteen rind gel on oral mucositis accelerated the reduction of oral mucositis 
diameter compared to the standard gel and untreated group. On the 14th day of intervention, the recovery 
rate of oral mucositis on team 1 reached 99.80%, on unit 2 was 67.70% and only 1.20% in an untreated 
group. Cell signaling examination showed an average increase of TNF-α from day one until day 14. The 
lowest difference of TNF-α was group 1 (8.88 pg/mL or 14.50%), then followed by group 2 was 12.71 pg/
mL (19.25%), and the highest difference was group 3 (21.43 pg/mL or 32.55%).

Conclusion: Mangosteen rind gel may accelerate healing of oral mucositis caused by radio and chemotherapy 
in cancer treatment. However, further study is necessary to determine the applicability to human being.

Keywords: cancer, mangosteen, oral mucositis, rats

INTRODUCTION

Cancer is a killing illness that causes prime death 
in over the world. Based on International Agency for 
Research on Cancer (IARC), there were 8.201.575 
cancer death and found 14.067.894 new cancer cases 
in the world (1). Treatment of cancer is usually followed 
either by chemotherapy or radiotherapy, but adverse 
effect of this therapy is oral mucositis inflammation of 
oral mucosa with ulcer (2, 3). This kind of inflammation 
will be followed by burning sensation, so the patients 
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causing difficulties in talking, eating and even opening 
the mouth (3rd grade of cancer therapy). Furthermore,  
the advance condition (4th grade of cancer therapy) 
shows that the patients aren’t able to consume delicious 
food (4, 5).

Therapy of oral mucositis depends on the symptoms 
which are usually used to calm down the pain due to 
the inflammation and cure the oral infections. Topical 
application is one of therapy used for oral mucositis. 
Nowadays, the standard gel is mostly used for cancer 
patients with oral mucositis. Unfortunately, sometimes 
this gel causes hypersensitivity reaction such as skin 
eruption, itchiness, edema, etc. The researcher reported 
among 30 patients with oral and oropharynx lesions 
treated by standard gel generated 83% with pain 
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reduction, 13% with no change condition, 3% with 
early repairment but then become worse (6). Besides,  the 
gel is no more effective than therapy with Sucralfate 
and Mucaine in relieving the pain associated with 
radiotherapy including  Oral Mucositis (7). Due to this 
condition, herbal treatment could be an alternative 
solution. 

Mangosteen is Indonesian fruit usually used as 
traditional medicine to cure a stomachache, chronical 
ulcer, skin infection. Besides, it also has the effect of 
analgesic and anti-inflammation (8, 9). It contains fenol 
derivative such as xanthones or xanthan-9H-ones (8). 
Mangosteen rind safe to be used (10) includes of variation 
of xanthone: α-, β-, γ-mangosteens. They have the 
ability as the antioxidant, antitumor, anti-bacterial, anti-
virus, anti fungi, anti-allergic and anti-inflammation 
(11,12,13). Besides, α-Mangosteen can prevent hypoxia due 
to Reactive Oxygen Species (ROS) of cancer cell (14). 
According to some researchers, the diameter of tumor 
became decrease, and complete regression happened on 
rats after treated by high doses of xanthone (3.0 mg per 
tumor) (15).

 The initial study (16) showed that mangosteen rind 
as anti-inflammation gave an excellent impact for male 
Wistar rats on the recovery of oral ulcer caused by trauma. 
During inflammation phase in wound healing process, 
some cytokines have an essential role especially such as 
IL-1, IL-1β, IL-6, and TNF-α (17). This study would like 
to investigate the ability of mangosteen rind in healing 
oral mucositis happening during cancer treatment with 
chemo and radiotherapy.

METHODOLOGY

Material

1. Carcinogenic agent 7,12-dimetilbenz[a]
antrasen (DMBA), corn oil, prepared as test compound 
mixture.

2. Elisa Kit from Biolegend Company.

Method

1. The extract of mangosteen rind (18) :

a. Identification of the type of mangosteen: 
Garcinia mangostana L.

b. Prime active substance: xanthone and 
α-mangosteen.

c. Mangosteen rinds were cut, dried in oven 50°C 
in 72 hours, ground to become powder and stored in air 

retention bowl.

d. Then the powder of mangosteen rind was 
extracted by Soxhlet method.

2. The formula of mangosteen rind gel:

a. Mangosteen rind extract and other additional 
material were mixed homogeneously.

b. Added in sequence: Na Benzoid, Carbopol, 
HPMC (Hidroksi Propyl Metil Selulosa), TEA 
(Triethanolamine) and mixture homogenously when 
attached to each material.

c. Put it in a tube.

3. Cancer induction with 7,12-DMBA 
(Dimethylbene (a) anthracene) (19):

a. DMBA solution was made by mixing it with 
corn oil and vortex in 15 minutes.

b. Given doses were 20 mg/kg weight, twice a 
week in 5 weeks (frequency: 10 times).

c. Injected with the oral cannula through the 
oesophagus.

d. Observed from the first week after DMBA 
initiation. Palpation its breast 1-2 times a week till there 
was a lump.

4. Oral mucositis model:

a. Make a wound on the lower oral labial mucosa.

b. Treated with H2O2 (hydrogen peroxide) 3% 
using cotton bud in 90 seconds.

c. Observed till there was an ulcer (around 48 
hours).

Identification of oral mucositis recovery:

1. Measured the diameter of the wound (mm) 
every day from the 1st day until the 14th day.

2. Measured TNF α on the 1st and 14th day:

a. Centrifuged 5 ml blood taken from a retro-
orbital sinus (20).

b. Elisa (Enzyme-linked immunosorbent assay) 
kit was used to detect the amount of TNF α in blood 
serum (pg/mL).

Subjects:

1. Female Sprague Dawley rats :

a. 160-180 g in weight,

b. 5 – 6 weeks old,

c. Healthy condition and never used in research 
before.
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2. Sample

With simple random sampling, 15 rats were divided 
into three groups:

a. Group 1: the wound was treated with mangosteen 
rind gel.

b. Group 2: the wound was treated with standard 
gel (positive control).

c. Group 3: untreated/without treatment (negative 
control).

Each group consisted of 5 (five) rats and 1 (one) 
additional rat to anticipate death rat (21). Data were 
analyzed with repeated ANOVA test and presented in 
tables and graphics.

RESULTS

Formula of Mangosteen Rind Gel 

Table 1. Formula of Mangosteen Rind Gel

Material Amount

Mangosteen Rind Extract 60% x 20 g = 12 g

HPMC

TEA    1.1 g

Carbopol

Na Benzoate

Aquadest 20 g – (12 g + 1.1 g) = 6,9 g

Diameter of  Oral Mucositis Recovery Process

Figure 1. Diameter of Oral Mucositis Recovery Process

Figure 1 showed that diameter of oral mucositis 
became decreased. On the 14th day, group 1 (treated 
by mangosteen rind gel) healed (99.8%) with diameter 
0.08 + 0.08 mm. Group 2 (treated by standard gel) only 
healed 67.7% with diameter 2.71 + 0.41 mm. Group 3 
(untreated) only 1.2% healed with diameter 3.95 + 0.10 
mm.

TNF-α

Table 2. Measurement of TNF-α  on Oral 
Mucositis Recovery Process

No. Intervention

Mean of TNF-α + SD 
(pg/mL) ∆ TNF-α

Day-1 Day-14 pg/
mL %

1. Mangosteen 
Rind Gel

52.40 + 
13.92

61.29 + 
14.25 8.89 14.50

2.
Standard Gel
(Positive  
Control)

53.34 + 
8.52

66.06 + 
8.85 12.71 19.25

3.

Without 
Treatment 
(Negative  
Control)

44.40 + 
6.48

65.83 + 
22.86 21.43 32.55

Table 2 showed that the amount of TNF-α was 
increased from day 1 to day 14. The lowest difference 
in each group was on the team I which was treated by 
mangosteen rind gel (8.89 pg/mL or 14.50%), followed 
by group 2 was 12.71 pg/mL (19.25%) and the highest 
difference was group 3 (21.43 pg/mL or 32.55%).

Inferential Analysis: 

 

 
 

Group 1 
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Measurement of Oral Mucositis Diameter

Figure 2. Measurement of Oral Mucositis Diameter Treated 
by Mangosteen Rind Gel (Group 1), Standard Gel (Group 2) 
and Untreated Group (Group 3)

There were significant differences analyzed by 
ANOVA test. (pvalue< 0,001).  The wound healing process 
on group 1 happened on day 2 and day five on group 2, 
but no healing process happened until day 12 in group 3.

Measurement of Oral Mucositis Diameter among 
Groups

Table 3. Differential Test of Oral Mucositis 
Diameter Inter Groups

Pairwise Comparison p value

Group 1*)
Group 2 .000

Group 3 .000

Group 2*)
Group 1 .000

Group 3 .001

Group 3*)
Group 1 .000

Group 2 .001

*) Group 1: treated by mangosteen rind gel; Group 
2: treated by standard gel ; Group 3: without treatment

Table 3 showed there was significant difference on 
measurement of oral mucositis diameter (pvalue ≤ 0,001) 
in  inter groups.

DISCUSSION

This study used mangosteen Garcinia mangostana 
which contains xanthone dan α mangosteen (18). 
Mangosteen rind gel (20 g) only comprised 60% 
(12 g) of its active substance due to the research that 
mangosteen rind extract with concentration more than 
40% could inhibit the bacteria growth (16). The result 
showed that the decrease in the size of diameter oral 
mucositis treated by mangosteen rind gel was faster than 
others. Wound healing process happened on the 2nd day 
while others were on the 5th day (positive control group) 
and 12th day (untreated group). On the 14th day, wound 
healing process was almost complete (99.8%) with 
the diameter 0.08 + 0.08 mm. Meanwhile, the healing 
process on the group treated by standard gel was only 
67.7% with diameter 2.71 + 0.41 mm and just 1.2% 
with diameter 3.95 + 0.10 mm on the untreated group. 
Wound healing process would be optimal if the material 
contained with subsequences that could protect the cells 
from bacteria infection, decreased inflammation process 
and induced cell proliferation to reconstruct the broken 
cells (22). Besides, antioxidant subsequences could help 
in reducing inflammation process (23).

 Xanthone has biochemistry effects such as 
antioxidant, anti-bacterial, anti-inflammation so it 
could be used to treat wounds. Some researchers had 
proved the role of xanthone in wound healing, tumor or 
carcinogenic activities (24). Another research had shown 
that extract of mangosteen rind had the ability as oral 
anti-bacteria to inhibit the growth of Streptococcus 
pyogenes, Streptococcus mutans, Staphylococcus 
aureus, and Porphyromonas gingivalis (13,25). Xanthone 
had also effect on the maturation of collagen, it was 
primary protein (70-80%) in the extracellular matrix that 
had an essential role in wound healing process (26). This 
healing process consists of 4 (four) phases hemostatic, 
inflammation, cell proliferation and maturation. It’s 
started with the formation of fibrin and infiltration of the 
neutrophil. This process happened precisely and orderly. 
The interruption occurred in the process would cause 
chronical wound and prolong the recovery time (27).

 
 

Group 2 
 

 
 

Group 3 
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 The result showed that there was an increase of 
TNF-α from day one until day 14 in wound healing 
process of oral mucositis. The lowest difference of 
TNF-α was on group 1 with mangosteen rind gel 
(14.50%), then followed by group 2 with standard 
gel (19.25%) and the highest difference was on team 
3 (32.55%). TNF-α was released by neutrophil and 
macrophage cells. This TNF-α had roles in inflammation 
and reepithelialization process, and it would increase on 
the acute and chronical wound (17). It was produced at 
the beginning of healing process, and its concentration 
was essential to the result of wound healing. When 
its concentration was low, it could support indirectly 
on inflammation process and increase growth factors 
which produced macrophage cell. On the other side, the 
higher the level of its concentration, it could depress 
synthesis or matrix cellular protein (ECM), promoted 
the production of natural tissue inhibitors (TIMPs) and 
increased matrix metalloproiteinases (MMPs) (28). So the 
process of wound healing might be delayed.

CONCLUSION

There was an effect of mangosteen rind gel on 
wound healing process of oral mucositis due to cancer 
therapy – chemotherapy and radiotherapy. It could 
accelerate the healing of oral mucositis within 14 days. 
Amount of mangosteen rind extract 60% on gel formula 
could heal this oral mucositis.

Measurement of oral mucositis diameter on the 14th 
day, group 1 (mangosteen rind gel intervention) healed 
99.80% with diameter 0.08 + 0.08 mm, group 2 (standard 
gel intervention) only healed 67.70% with diameter 2.71 
+ 0.41 mm and group 3 (without intervention) only 
1.20% healed with diameter 3.95 + 0.10 mm.

There was an increase of TNF-α from day one until 
day 14 in wound healing process of oral mucositis. The 
lowest difference of TNF-α was on group 1 treated by 
mangosteen rind gel was 8.89 pg/mL; 14.50%, on group 
2 treated by standard gel was 12.71 pg/mL; 19.25% 
and on unit 3 without intervention was 21,43 pg/mL; 
32,55%.
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ABSTRACT 

Diagnostic radiology services are an integral part of medical services that need special attention because they 
are useful in diagnosing, but also very dangerous for patients, officers and the environment. The purpose of 
this study was to analyze factors related to the personal absorbed dose of health workers

This study was an observational study with cross sectional approach. This study conducted at private hospitals 
in Surabaya (Hospital A, B and C) and the population was 36 workers. Dependent variable in this study was 
personal absorbed dose while independent variable was gender, knowledge, attitude, age, education, study 
program, length of working, type of work, obedience in using personal protective equipment, presence 
of workers when rest time, average of treated patient by workers, dose limitation, x-ray, facility building, 
record and report, policy, and supervision.

Result of linear regression test showed that there is five variable that its standardization coefficients are 
related to personal absorbed dose, such as length of work, age, policy and obedience in using radiation 
Personal Protective Equipment (PPE) completely (β 0,206, β 0,579, β - 0,716, β -0, 161 respecively)

It is recommended for hospitals to make a supportive policy to reduce dose of exposure to health workers. It 
is necessary to supervise the completeness of using radiation Personal Protective Equipment (PPE).

Keywords: Health Workers, Radiation, Personal Absorbed Dose, Policy

INTRODUCTION

Hospital is a workplace that has many risk factors 
such as physical, biological, ergonomic, psychological 
and chemical. Potential hazards in hospitals due 
to physical, biological, chemical, ergonomic, and 
psychosocial factors can cause illness and accidents for 
workers, patients, visitors and communities arround. 
Hospital workers have a higher risk than other workers 
for work-related disease and work-related accident1

The radiology installation, which is part of the 
hospital, as a medical supporter, use ionizing radiation 
sources to diagnose the presence of a disease in the form 
of anatomical features displayed in radiographic films. 
The negative effects of exposure to X-ray radiation 
in the human body can be acute and chronic effects, 
acute effects can usually be seen immediately after 

exposure, whereas chronic exposure begins to develop if 
accumulated several years after exposure. The effects of 
radiation can affect almost all parts of the human body, 
ranging from the skin, eyes, thyroid, lung, reproductive 
organs, blood clotting system, digestive system and fetus

According to the Department of Manpower 
in Indonesia, in 2011 there were about 61 cases of 
accidents caused by radiation exposure. Research at 
company X Surabaya, as many as 7 people (46,7%) 
from 15 respondent radiographer, leukocyte count is not 
normal and this can be caused by X-ray exposure and 
radiographer condition itself 2.

A preliminary study at the radiology unit of RS 
A Surabaya and an interview with the head of the 
Radiological Unit showed that the implementation 
of radiation safety has not gone well. There is still 
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no medical physician officer, measuring instrument 
of radiation dosage of TLD badge is only given to 
radiographer who have permanent employees status, 
medical check up is done every 2 years, and facilities 
of radiology room is not enough. In addition, radiation 
accidents have occurred in workers. Measurement 
results in May 2016 show that 50% of health workers 
have a personal absorption dose exceeding the Dose 
Limit Score set by the Nuclear Power Control Agency 
20 mSv / year.

Based on the background above, the purpose of 
this study was to analyze factors related to the personal 
absorbed dose of health workers at Hospital A, Hospital 
B and Hospital C in Surabaya. RS A, RS B and RS C in 
Surabaya.

MATERIAL AND METHOD

This study was an observational study with cross 
sectional approach. This study conducted at private 
hospitals in Surabaya (Hospital A, B and C) and the 
population was 36 workers. The data were collected 

by questionnaire, observation and interview. The data 
analysis is done by linear regression test to see how 
big the relation of independent variable to dependent 
variable.

FINDINGS

Characteristics of Health Workers

Based on table 1, it showed that mostly man are 
at Hospital C with percentage (50%) as many as 8 
respondents while woman are more dominant in Hospital 
B with 60% percentage as many as 9 respondents. The 
average age of Hospital B employee is relatively young 
which is 28 years old while Hospital C 48 years old. The 
length of work in each hospital an average of 7 hours 
per day. The highest education level of respondent is D3 
(93,3%) at Hospital B and dominant of Radiology Study 
Program (100%) while in Hospital C there are 31,3% 
health workers that have equal education of SMU and 
not radiology program. Radiology health workers in 
Hospital B mostly have radiation protection training 
(86,7%), while Hospital C only 56,3%.

Table 1. Characteristics of Responden at Hospital A, Hospital B and Hospital C

Variable
Hospital A Hospital B Hospital C

N % N % N %

Gender

Man 4 80 6 40 8 50

Woman 1 20 9 60 8 50

Age  (X± SD  5           39±14        15    28±9          16       48±9

Length of Work (hour/da  5           6±2             15     7,5±0,2    16          7±1

Type of Work

Doctor (S2) 1 20,0 1 6,7 4 25,0

Radiographer(D3) 4 80,0 14 93,3 7 43,8

Asistant (SMU) 5 31,3

Study Program

Radiology 5 100 15 100 11 68,8

Non Radiology 5 31,3

Radiation Protection Training

Ever 4 80,0 13 86,7 9 56,3

Never 1 20,0 2 13,3 7 43,8

Knowledge about Radiation Safety

Good 4 80 8 53,5 12 75,0

Fair 1 20 7 46,7 4 25,0

Attitude to Occupational Health and Safety

Good 3 60 14 93,3 12 75,0

Fair 2 40 1 6,7 4 25,0
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Obedience in using PPE completely

Good 2 40 4 26,7 10 62,5

Fair 3 60 11 73,3 6 37,5

Presence of workers when rest time

In the Room 4 80 11 73,3 13 81,3

Outside the Room 1 20 4 26,7 3 18,7

Average of treated patient by workers   5           10±2,6       15    10,8±2,6  16     9,8±1,7

Hospital C have 12 responden that have good 
knowledge about radiation safety (75%). Hospital B have 
14 responden that have a good attitude of occupational 
health and safety (93,3%). Obedience in using PPE 
completely with good category (62,5%) is at Hospital 

Cont... Table 1. Characteristics of Responden at Hospital A, Hospital B and Hospital C

C while in Hospital B is fair (73,3%). When the health 
workers are at rest, they dominantly rest in the room 
(81,3%) at Hospital C and 26,7% of health workers at 
Hospital B are outside the room. Approximately, health 
workers treat 11 patient a day.

Tabel 2. Result of Multiple Linear Regression of Independent variable to Dependent Variable at Hospital 
A, Hospital B, and Hospital C

Variable Standarized Coefficients Beta Sig

Length of work 0,206 0,343

Age 0,579 0.058

Presence of workers when rest time 0,103 0,69

Dose Limitation 0,066 0,812

Policy -0,716 0,001

Training -0,102 0,505

Obedience in using PPE completely -0,161 0,555

Average of treated patient by workers 0,127 0,468

Attitude to Occupational Health and Safety -0,021 0,902

Knowledge about Radiation Safety 0,158 0,436

Gender -0,013 0,941

Constant     : 0,950

R Square      : 0,574

Anova        : 0,013

Notes: Education and Study Program have 
multicolinearity, X-ray, facility building and gender are 
excluded variable.

Based on table 2, independent variable such as 
length of work, age, training, presence of workers when 
rest time, obedience in using PPE completely, average of 
treated patient by workers, knowledge, attitude, type of 

work, gender, policy ang dose limitation have effect on 
personal absorbed dose simultaneously. It can be seen on 
Pvalue Anova 0,013>α=0,05. 

a) Relation of gender with personal absorbed 
dose

Gender is the difference between men and women 
biologically from birth. The difference between men and 
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women is not only biologically but also physically and 
psychologically.

The value of man regression coefficient equal to 
-0.013. It can be interpreted that man regression variable 
has a negative effect on the absorption of radiation. This 
shows that the man regression will increase by 1 unit, the 
absorption of radiation will decrease by 0,013.

The effects of radiation on men and women are almost 
the same. Every body tissue also has its own sensitivity 
to radiation (organ weight factor), for example, the sex 
cells have higher organ-weight factors than bone marrow, 
kidney, lung, and others. But for women, the effect is 
increasingly complex. Not only damage the cells and 
tissues but also the fetus (if in a condition of pregnancy). 
In addition to pregnancy, according to BATAN female 
workers in the breastfeeding period are not allowed to 
work in radiation areas with high risk of contamination3

b) Relation of age with personal absorbed dose

The results showed that age had positive effect on 
the absorption dose of radiation that is 0,579. The higher 
the age, the absorbed dose of radiation will increase by 
0.579.

Based on the results of the study, workers over the age 
of 40 years are radiology specialists and radiographers 
who have had a long working period, experienced in the 
field both in the field of diagnostic and interventional 
radiology and more interventional action. Radiation 
received by interventional radiologists has a potentially 
high risk of radiation and may exceed the4

c) Relation of length of work with personal 
absorbed dose

The result of analysis showed that the duration 
of work had positive effect on the absorption dose of 
radiation equal to 0,206. When the duration of work 
increases by 1 unit, the absorption dose of radiation will 
increase also by 0.206.

The longer the working hours, meaning the more 
the number of patients performed radiological examiner 
and many complex procedures / actions performed per 
day for example the action of fluoroscopy where the 
radiation beam emitted directly and continuously with 
the duration of the old work the exposure to radiation 
received greater

d) Relation of Presence of workers when rest 
time with personal absorbed dose

The result of the analysis showed that rest in the 
room had positive effect on the absorption dose of 
radiation that is 0,103. In indoor workers, radiation 
absorption doses will increase by 0.103.

Most health workers resting indoors feel secure 
because there is a Pb shield on the wall of the X-ray 
room with a room directly adjacent to the workspace. 
The radiology unit served 24 hours, when an officer 
rested, the other officers were still working

When resting, it should be outside the radiation 
area, to avoid possible exposure to radiation scattering 
radiation rays.

e) Relation of dose limitation with personal 
absorbed dose

The results showed that the dose limitation had 
positive effect on the absorption dose of radiation that is 
0,066. When the dose limitation is increased by 1 unit, 
the absorption dose of radiation will also increase by 
0.066 or vice versa.

If the dose limitation aspect in the form of providing 
radiation protection equipment should be able to reduce 
the absorbent dose of health workers, but the fact that 
there are non-adherent health workers use PPE radiation 
completely so that the acceptable personal absorption 
dosage increases. One of the main factors to minimize 
exposure is adequate protection equipment and proper 
use in the procedure / action space

f) Relation of policy with personal absorbed dose

The results of the analysis showed that the policy 
had a negative effect on the absorbed dose of radiation 
-0.716. When the policy increases by 1 unit, the absorbed 
dose of radiation will decrease by 0.716, or vice versa.

If the policy related to service standards in the 
radiology unit is well implemented and there is 
supervision from risk management of radiation exposure 
may decrease. Management must strive to reduce and 
control hazards and risks, prevent accidents and injuries, 
and maintain safe conditions 5

g) Relation of radiation protection training with 
personal absorbed dose
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The results showed that the training had a negative 
effect on the absorption dose of radiation that is 0.102. 
As the training increases by 1 unit, the absorption of 
radiation will decrease by 0.102.

Training is an activity designed to help increase the 
access of workers to gain or increase the knowledge, 
skills, attitudes and behaviors required to perform the 
job well 6 Most health workers have attended radiation 
protection training, with training, they gain knowledge 
on how to prevent and minimize exposure to radiation 
in the body

h) Relation of Obedience in using PPE completely 
with personal absorbed dose

In conducting the activities of radiation workers 
are sometimes required to use personal protective 
equipment, because exposure to radiation generated 
X-ray plane is high enough. For this purpose, the 
radiology unit is obliged to provide complete personal 
protective equipment for its workers, as a means of 
minimizing the impact and effects of radiation received 
by workers.

The result of the analysis showed that PPE 
compliance had negative effect on the absorption dose of 
radiation that is 0,161. When PPE compliance increases 
by 1 unit, the absorption of radiation decreases by 0.161.

Compliance with nest in the use of radiation APD 
completely can reduce radiation exposure so as to avoid 
the health hazards of both stochastic, non stochastic and 
nasokimia infections in carrying out their duties. There 
are abnormalities experienced by 4 respondents who, 
due to not wear Personal Protective Equipment (PPE). 
The abnormality is characterized by reduced levels of 
leukocytes (white blood cells), which serves to defend 
the body from disease. This is in accordance with the 
results of research indicating that adherence to the use of 
PPE affect the absorption of radiation

i) Relation of Average of treated patient by 
workers with personal absorbed dose

The results showed that the number of patients per 
day had a positive effect on the absorption of radiation 
dose of 0.127. The more the number of patients per day 
treated, the absorbent dose of radiation will increase by 
0.127.

The more patients treated, the more likely it is to 

get radiation exposure and increase the personal dose. 
This is because Radiation received by radiation workers 
is mostly radiation scattering from patients.

The level of radiation exposure around the patient 
can be higher in normal working conditions. If protective 
devices and radiation measurements are not used and if 
many complex procedures / actions are performed per 
day, there is a possibility of interference. In many cases, 
the relationship between the dose of the worker and 
the patient is largely dependent on the equipment, the 
doctors/interventional procedures.

j) Relation of attitude with personal absorbed 
dose

The result of the analysis shows that the negative 
effect on absorption of radiation is -0,021. When the 
attitude increases by 1 unit, the absorption of radiation 
will decrease by 0.021.

Attitude is a state of being affected by a person, 
an idea, or an object. Attitude can indicate a person’s 
readiness to behave. The highest level of attitude is when 
a person is responsible for the risks to be faced due to his 
choice of a problem7

Health workers who have a positive attitude to 
work safely can reduce the risk of radiation because 
nakes work with caution and use the radiation APD to 
minimize the absorbed dose of radiation received.

k) Relation of knowledge with Personal Absorbed 
Dose

Workers with good practice categories are widely 
owned by workers with a good level of knowledge8. 
Knowledge related to occupational safety and health 
in this case radiation safety need to be explored, 
maintained and developed and well utilized to improve 
the competence and safety of the officer. This is because 
knowledge is one of the internal factors that can affect 
one’s behavior 9

The result of the analysis showed that the knowledge 
had positive effect on the absorption dose of radiation 
that is 0,158. When knowledge increases by 1 unit, the 
absorption dose of radiation will also increase by 0.158, 
or vice versa.

This happens because the well-informed workers 
are able to perform various work-related actions in 
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the radiation field, such as: guiding the percutaneous 
procedure in the operating room, performing fluoroscopy, 
despite full radiation APD to minimize exposure dose, 
the job has a high radiation risk because the radiation 
beam is continuous and in the long duration until the 
surgical / surgical action is completed.

CONCLUSION

It can be concluded that there are five variables 
of standardization coefficient related to the personal 
absorption dosage that is the variable of work, age, 
policy and compliance of Personal Protective Equipment 
(PPE).
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ABSTRACT

Introduction: Skills to practice and communication skills is important for midwifery students, The 
importance of soft skills will later be used when students are in the world of work. This study aims 
to determine what factors are correlated with the communication skills of midwifery students. Method: The 
research design is cross-sectional using a simple random sample. The number of respondents was 38 students. 
The dependent variable in this study is communication skills. The independent variables are motivation, self-
leadership strategies, job satisfaction, self-efficacy, psychological empowerment, task commitment, 
and communication skills. The analysis used is a statistical test Spearman Rho correlation with p=0.05. 
Results: The results showed that motivation has a correlation with communication skills (p=0.00), 
job satisfaction has a correlation with communication skills (p=0.00) and task commitment has a correlation 
with communication skills (p = 0.00). At the same time, self-leadership strategy, self-efficacy, psychological 
empowerment and communication skills do not have a correlation with communication skills (absolute). 
Conclusion: Factors related to communication skills are motivation, job satisfaction, and task commitment.
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 INTRODUCTION

Education is a major factor in the formation of human 
persons. Education plays a role in shaping the good and 
bad in human beings according to normative measures.1 
Recognising the importance of this, the government 
has paid serious attention to dealing with the education 
sector, because it is hoped that a good education 
system will give birth to the nation’s next generation 
of qualified individuals able to adapt to the life of the 
society, nation, and state (Republic of Indonesia’s Law 
no 20 in 2001). Surveys from the National Association 
of College and Employee USA 2002), to 457 leaders 
in America, about the 20 most important qualities of 
successful people, the results show successive soft 
skills and only two hard skills.2 The importance of 
mastering soft skills in the world of work requires 
educational institutions to design soft skill development 

programs for learning as a means of building work ethics 
with midwifery students, including direct learning in the 
community.3

The key to success is 90% determined by soft skills 
and only 10% determined by hard skills.4 Ministry of 
Education in 2009 stated that someone’s success in 
education is 85% determined by soft skills. Education 
in Indonesia is generally still oriented towards hard 
skills.5 The inability to provide soft skills education results 
in midwifery student graduates only being good at 
memorizing lessons and having a few skills when they 
are already on the job.6 They act like machines because 
of the mastery of skills but are weak in leading.7 Soft 
skills are the skills for dealing with others. The users 
of college graduates hope that the workforce made up 
of college graduates has positive soft skills, a strong 
attitude, is honest, uplifting, able to work together, polite 
in communication, good at negotiation, has high work 
motivation, is creative and adaptable, so it can work 
intensively.8 Therefore, researchers are interested in 
analyzing factors related to the communication skills of 
midwifery students.
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METHOD

This research is quantitative, analytic and 
descriptive using a cross-sectional design approach and 
simple random sample.9 The number of respondents was 
38 students at the Department of Midwifery, Ministry 
of Health, Surabaya Health Ministry. The dependent 

variable in this study is communication skills. The 
independent variables are motivation, self-leadership 
strategies, job satisfaction, self-efficacy, psychological 
empowerment, task commitment, and communication 
skills. The instruments used in data collection are 
questionnaires that have been tested for validity and 
reliability. The analysis used was the Spearman Rho 
correlation test with p = 0.05.

RESULTS

Table 1: Frequency Distribution of Respondent Characteristics

No. Indicator Category
Frequency

Σ %

1. Age of Respondents 18 1 2.6

  19 1 0 26.3

  20 2 6 68.5

  21 1 2.6

2. Number of siblings Single 4 10.5

  1 13 34.2

  2 15 39.5

  3 or more 6 15.8

3. Child to (child order) First 24 63.2

  Second 7 18.4

  Third 6 15.8

  Fourth 1 2.6

4 Reasons for studying Parental encouragement 15 39.5

 midwifery Own desire 19 50.0

  Did not pass the SBMPTN 4 10.5

5. The desire to study at Sutomo Own 23 60.5

 Parent 15 39.5

6. Initial ideas Midwifery 9 23.7

  Doctor 8 21.1

  Other: businessman, etc. 21 55.3

7. Interest in clinical / field Interest 1 4 36.8

  practice No interest 2 4 63.2

8. GPA <3 1 2.6

  3 - <3.5 10 26.3

  3.5 or more 27 71.1

Table 1 shows that more than half of the students are a first child and wished to study the Sutomo D3 Midwifery 
Study Program in Surabaya themselves. Most respondents prefer learning clinical practice and more than half have 
a GPA of 3 or more.
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 Table 2: Relationship motivation, self-leadership strategies, self-efficacy, psychological empowerment, 
task commitment, communication skills, job satisfaction with communication skills for midwifery students.

Variable Communication Skill
Total

r2 p
Motivation

Strong
Medium
Weak
Total

Good Enough Weak

N % N % N % N %
0 0 0 0 0 0 0 0

0.678 0.000
0 0 1 2.6 10 26.3 11 28.9
0 0 5 13.2 22 57.9 27 71.1

0 0 6 15.8 32 84.2 38 100

Strategy Self leadership

Good
Enough
Weak
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 4 10.5 2 5.3 6 15.8

1.000 0.100
0 0 0 0 0 0 0 0
0 0 2 5.3 30 78.9 32 84.2

0 0 6 15.8 32 84.2 38 100

Psychological empowerment

Height
Medium
Low
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 0 0 0 0 0 0

1.000 0.100
0 0 6 15.8 0 0 6 15.8
0 0 0 0 32 84.2 32 84.2

0 0 6 15.8 32 84.2 3 8 100

Self efficacy

High
Medium
Low
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 0 0 0 0 0 0

1.000 0.100
0 0 6 15.8 32 84.2 38 100
0 0 0 0 0 0 0 0

0 0 6 15.8 32 84.2 38 100

Task commitment

High
Medium
Low
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 0 0 0 0 0 0

0.725 0.000
0 0 1 2.6 9 23.7 10 26.3
0 0 5 13.2 23 60.5 28 73.7

0 0 6 15.8 32 84.2 38 100

Communication Skill

Good
Enough
Weak
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 0 0 0 0 0 0

1.000 0.100
0 0 2 5.2 4 10.6 6 15.8
0 0 4 10.6 28 73.6 32 84.2

0 0 6 15.8 32 84.2 38 100

Job satisfaction

Very satisfied
Satisfied
Less satisfied
Not satisfied
Total

Good Enough Weak Total
r2 p

N % N % N % N %
0 0 6 15.8 0 0 6 15.8

0.819 0.000

0 0 0 0 28 73.7 28 73.7
0 0 0 0 4 10.5 4 10.5
0 0 0 0 0 0 0 0

0 0 6 15.8 32 84.2 38 100
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Table 2 above shows that the results of the 
statistical test Spearman’s rank correlation 
coefficients or Spearman’s Rho in the relationship 
of motivation, job satisfaction and task commitment 
with communication skills show a significance 
value (p-value) p = 0.000. The significance level used is 
p <0.05 meaning that H0 is rejected and H1 is accepted 
that there is a relationship between motivation, job 
satisfaction and task commitment, and communication 
skills. The correlation results coefficient shows r = 
0.678, r = 0.819 and r = 0.725 which means that there 
is a strong correlation with the direction of a positive 
relationship. The Spearman’s Rho test on the relationship 
between self-leadership strategies, psychological 
empowerment, self-efficacy and communication skills 
with communication skills shows absolute p-value, 
meaning that there is no relationship between self-
leadership strategies, psychological empowerment, self-
efficacy and communication skills with communication 
skills.

DISCUSSION

The results showed that there was a relationship 
between motivation and communication skills in 
midwifery students with a high correlation in the 
direction of a positive relationship. Based on the results 
of the study it can be seen that respondents with moderate 
and weak motivation could have both sufficient and 
weak communication skills. Communication skills are 
one of the parameters of interpersonal soft skills, where 
soft skills are abilities that are used for themselves and 
relate to others, for working together in groups, and 
with others. To be able to connect with other people, 
a good communication process is needed. In order for 
communication to work well in accordance with one’s 
goals, then one must have good communication skills.10 

Motivation is important because motivation is 
the thing that causes, distributes and supports human 
behaviour so that people want to work hard and 
enthusiastically to achieve optimal results.11 Midwifery 
students are midwives who have a role in giving 
midwifery care to clients, and so that they can fulfil 
their role well, some skills are needed, one of which is 
communication skills. 

Motivation both from individual students and 
motivation that comes from or originates from the 
students themselves. Motivation is able to move 

someone so that they have a desire and willingness to 
do something to get results or achieve certain goals. The 
clearer the goals expected or to be achieved, the more 
clearly how motivation is carried out. Motivation is 
needed for a person’s efforts to achieve optimal results 
or goals. One of the efforts required is the ability to 
communicate.

The results showed that there was no relationship 
between motivation and communication skills in 
midwifery students. Based on the results of the study, 
it can be seen that respondents who have good and 
weak self-leadership strategies have weak and sufficient 
communication skills. The ability of self-leadership, then 
a person will have 5 disciplines, namely the discipline of 
renewal, the discipline of knowledge that is abundant, 
the discipline of the body means expressed as we care 
for our bodies, so we take care of our minds 2. Knowing 
other people is intelligence: knowing yourself is true 
wisdom.12 This makes it clear that communication skills 
require the ability to be able to know other people, 
but what is important is the ability to know yourself.13 A 
person will be able to recognise and control themselves 
if the individual has good self-leadership skills.14

The results showed that there was no relationship 
between psychological empowerment and communication 
skills in midwifery students. This is not in accordance 
with the statement that empowerment means giving 
power to people who operate in unfavourable situations 
in an organization.11 Psychological empowerment 
of individuals will produce several positive things, 
namely work results and improving the work process, 
as well as sharing knowledge, skills, and experience 
better. Psychological empowerment can improve the 
work process. In order for communication to work 
effectively, one must have good communication skills.15

Communication skills are absolutely necessary for 
every individual, especially for those who work in an 
organisation or company.4 A person›s communication 
skills can make it easier for individuals to convey 
brilliant ideas to their boss or co-workers. With good 
communication skills, it will be young for someone to 
present their ideas so that the idea might be accepted 
even greater. Although in this study psychological 
empowerment is not related to student communication 
skills, the increase in psychological empowerment is still 
very necessary because high psychological empowerment 
can have a positive impact on the improvement of other 



 626        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

variables that can improve performance.

The results showed that there was no relationship 
between self-efficacy and communication skills in 
midwifery students. Self-efficacy is a person’s belief that 
he/she is able to do something or someone’s belief that 
he/she is able to achieve results in accordance with the 
stated goals. In communication skills, a communicator 
already has the objectives to be achieved through his 
communication activities.16 Effective communication 
is the delivery of messages that are carried out in 
accordance with the intent and purpose of the sender of 
the message. Effective communication is what is desired 
by every communicator. With effective communication, 
fundamental problems in communication such as 
misunderstandings and messages that cannot be 
overcome do not arise. 

This study found that most of the communication 
skills of students in physiological midwifery 
care practices were in the weak category but the 
students mostly had self-efficacy in the sufficient 
category. Although no relationship was found between 
self-efficacy and communication skills, self-efficacy is 
high on the list of a person’s will to believe in order to 
achieve communication goals he/she has set.

The results showed that there was a relationship 
between task commitment and communication skills 
in midwifery students with a high correlation with 
a direction towards positive relationships. Based 
on the results of the study, it can be seen that 
respondents who have low task commitment can both 
have weak communication skills. Commitment always 
reflects a sense of trust, sincerity and a very strong desire 
to always be willing to earnestly develop, maintain 
and work for the interests of an organisation without 
wanting to leave the organisation.4 A highly committed 
person is a superior person. A person who upholds high 
commitment actualises the work culture in total.

Building commitment is not easy, especially building 
commitment to the organisation. The emergence of 
commitment in a person is strongly influenced by factors 
such as the atmosphere of the workplace environment, 
leadership, workload, and compensation obtained. But 
the most important thing is that the commitment is not 
waiting for the organisation or leader, but commitment 
will be better if it arises because of self-awareness about 
the importance of doing or completing tasks to achieve 

individual and organisational goals.

Today’s leaders must be able to become pioneers; 
thus, a leader can show his function as a creator of 
growth and learning. This means that the leader is the 
creator of growth and learning, both for himself and for 
those who are under his responsibility. A person with 
appropriately high commitment will feel the benefits, 
namely by improving their performance as a leader and 
for the people being led.

The results showed that there was a relationship 
between job satisfaction and communication skills 
in midwifery students with a high correlation with a 
direction towards a positive relationship. Based on 
the results of the study, it can be seen that respondents 
who have job satisfaction are very satisfied and can 
have sufficient communication skills. Job satisfaction 
factors are a good initial input for developing a model 
of job satisfaction, job satisfaction and not for job 
satisfaction due to several factors or dimensions that 
cause satisfaction or job dissatisfaction.17 If the perception 
of people or individuals towards the dimensions of job 
satisfaction is positive then the individual will feel 
satisfied, and vice versa.18 The results of this study 
indicate that job satisfaction is related to communication 
skills, so specifically, the Midwifery Study Program still 
needs to try and pay attention to job satisfaction.

CONCLUSION

Motivation, job satisfaction and task commitment are 
closely related to the communication skills of midwifery 
students. The advantage of having good communication 
skills is that they will facilitate students in carrying out 
various clinical skills in the world of midwifery work.
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ABSTRACT

Increasing age will reduce the body’s resistance, so it needs functional foods that can maintain the body’s 
immune system, especially the elderly. This research was conducted to see the synbiotics effect on IL-10 
immune response and secretory immunoglobulin A (sIgA) which was done by intervening to the elderly 
using synbiotics. The results showed that after administration of IL-10 and sIgA (p <0.05) there was an 
increase in the immune response of the two markers. Based on the results of this study can be recommended 
the use of synbiotics as an alternative to maintaining the immune system in the elderly.

Keyword: Functional Foods, Synbiotic, Immune response, Immunoglobulin A

INTRODUCTION 

Elderly people grow very fast even faster than other 
age groups. Demographic implications that arise due to 
the growth of the elderly, namely the number of elderly 
population is increasing and according to WHO’s 
projections Indonesia is a country with the number 8 
elderly population in the world that is equal to 21,194,000 
people or 8.2% of the total population in Indonesia. The 
other seven countries that have the highest number of 
the elderly population are China, India, USA, Japan, 
Russian Federation, Brazil and Germany (17).

This shows a very large amount, so if it is not done 
efforts to improve the welfare of the elderly from now 
on will cause problems and can become a time bomb in 
the future. The tendency of this problem to arise is also 
marked by the number of elderly dependents according 
to the 2008 BPS Susenas of 13.72%.

The population dependency rate will be high and 
felt by the population of productive age if it is coupled 
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with the dependency of the population aged less than 
15 years, where the current population of fewer than 15 
years is 29.13% (10).

Provinces with a higher life expectancy also have 
more elderly population. A territorial is called old 
structure if the percentage of people older than 7%. 
There are 11 provinces in Indonesia with the elderly 
population more than 7%, namely Yogyakarta Special 
Region (13.4%), Central Java (11.8%), East Java 
(11.5%), Bali (10.3%) , North Sulawesi (9.7%), South 
Sulawesi (8.8%), West Sumatra (8.8%), West Java 
(8.1%), Lampung (7.8%), West Nusa Tenggara (7 , 7%), 
East Nusa Tenggara (7.5%)(1).

The obstacles faced in the effort to improve the 
health and welfare of the elderly are the lack of health 
service facilities and infrastructure that provide friendly 
health services and are easily accessible to the elderly. 
In addition, data on the elderly is inadequate and the 
most recent data on health problems in the elderly based 
on surveys and research related to the elderly are still 
very limited. Currently, the data in the new Ministry of 
Health contains 437 Elderly Community Health Centers 
and more than 69,500 elderly Posyandu in several 
districts/cities in Indonesia, but the program has not 
been maximized(2).
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The aging process also leads to a decrease in immune 
function (immunosenescence), which can increase 
hyporesponsiveness of vaccination and the tendency for 
infectious and non-infectious diseases(9).

Synbiotics are functional foods that the body needs. 
Sinbiotik is a combination of probiotics and prebiotics 
can be a food substrate that reaches the large intestine 
and can affect the composition and activity of bacteria 
present through fermentation capacity in the elderly. The 
metabolic products of intestinal bacteria can affect the 
immune system. Modulation of intestinal microflora by 
diet is the basis for the synbiotic concept. Various strains 
of bifidobacteria and lactobacillus as probiotics have also 
been shown to exert immunostimulatory properties(7).

In general, reports of research results in an increase 
in the amount of lactobacillus, bifidobacteria, or both and 
enterobacteria decrease after administration of FOS(20). 
The synbiotics function interacts with immune cells or 
receptors to improve the phagocytic function of white 
blood cells, increase IgA after contact with antigens, 
increase intraepithelial leukocyte proliferation, Th1 
/ Th2 cell regulation, induction of cytokine cytosis(17). 
However, research has not fully determined its effect on 
the intestinal microflora of older people.

MATERIAL AND METHOD

This study aims to make recommendations to the 
elderly in order to improve the immune response (with 
parameters Il-10 and sIgA) so that the health status of 
the elderly can be maintained. This research was carried 
out for 3 months with the intervention using synbiotics 
that is in November 2015 to February 2016 in the elderly 
in the Mangasa Health Center in Makassar City.

 The main tools used to make measurements were 
1) ELISA (The enzyme-linked immunosorbent assay) 
to measure blood serum Il-10 and 2) the measurement 
was measured from the feces also using ELISA (21), 
3) the study subjects were elderly, aged 60 - 70 years 
old, Makassar tribe, has no history of degenerative and 
infectious diseases with doctor’s recommendations, free 
from probiotic and prebiotic intake and antibiotics, so 
the sample size is 12 people who get synbiotics.

Evidence of the effectiveness of this simple 
method implemented by several steps: 1) validation 
of synbiotics obtained from pharmacies with 
registration by the Republic of Indonesia Food and 

Drug Supervisory Agency 2) Synbiotics consisting 
of probiotics consisting of L. acidophilus 7.5 mg, L. 
casei subsp casei 0 , 25 mg, L. rhamnosus 10 mg, L. 
bulgaricus 12.5 mg, Bifidobacterium breve 5 mg, B. 
longum 5 mg, Streptococcus termophillus 9.75 mg and 
Fructooligosaccharide (FOS) as prebiotics 350 mg., 3) 
measure response immune IL-10 uses ELISA before 
and after getting synbiotics for 2 months using 3 cc of 
blood to get the serum and feces to measure the blood 
pressure taken at the Hasanuddin University Teaching 
Hospital Laboratory, 4) supplement control is carried 
out by enumerators conducted by supervision every day 
to the subject while the researcher every 3 days during 
the study, 4) compares the two measurement results to 
find out the improvement tan IL-10 and sIgA immune 
responses. 

FINDING

Immune Response Measurement Parameters

Functional food is Indonesia’s abundant natural 
resource including probiotics and prebiotics. The 
combination of probiotics and prebiotics is known as 
synbiotics. The usefulness of synbiotics is that it can 
increase immunoglobulin levels in the elderly, which 
will have a more positive effect on performance against 
disease (16).

In addition, Lactobacillus plantarum will reduce the 
Th1 / Th2 small intestine lamina propria (SILP) ratio. 
Lactobacillus lactis has an immunomodulating effect 
that regulates Th1 and Th2 balance, but it can also reduce 
GATA-3 & Tbet in SILP. Probiotics both Lactobacillus, 
Bifidobacterium and Streptococcus are promising 
strategies to prevent or overcome excessive intestinal 
inflammation and maintain immune homeostasis(14). 
The importance of determining molecular biomarkers 
that are predictive of the immune system can give an 
indication that the elderly still remain productive, namely 
IL-10, and sIgA as a biomarker of immune response. 
The selection based on IL-10 is an anti-inflammatory 
function that balances Th1 and Th2 cells (8), and sIgA is 
an adaptive defense that functions as an antibody found 
on the mucosal surfaces of the mucous tractus digestivus, 
tractus urogenitalia, and respiratory tractus(12).

Effect of Sinbiotic Giving on IL-10 and sIgA 
immune responses

Based on the results of the descriptive study, there 
were 5 men (41.67%) and 7 (58.33%) men, 60-65 years 
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old, 10 (83.33%) and 2 66-70 years old women. people (16.67%), marital status shows that married 9 (75%) and 
divorced 3 (25%).

Table 1: Distribution of Immune Response of IL-10 and sIgA in the Elderly after Synbiotic Giving
Table 1: Distribution of Immune Response of IL-10 and sIgA in the Elderly after Synbiotic Giving 
 
Respon immune  before                      after                 p 
 
IL-10 (ng/ml)          110,08±15,47           249,88±190,12               0,005  

sIgA (µg/ml)          1,79±0,39   2,92±0,44               0,002  

 

The average profile of IL-10 in group 2 before 
supplementation of synbiotics was 110.08 ng / ml with 
a variation of 15.47 ng / ml. After getting treatment, 
there was an increase of 140.70 ng / ml to an average of 
249.88 ng / ml with a variation of 190.12 ng / ml. The 
results of statistical tests using Wilcoxon test obtained a 
value of 0.005 <0.05, meaning that there were significant 
differences in IL-10 profiles between before and after 
synbiotic supplementation.

The synbiotic supplementation group for sIgA 
also contained elevated levels of 1.79 ± 0.39 µg / ml 
to 2.92 ± 0.44 µg / ml, to see the effect of synbiotic 
supplementation using the Wilcoxon test had a p value 
of 0.002 <0.05 . This means that there is a significant 
change in the profile of the treatment group.

CONCLUSIONS AND 
RECOMMENDATIONS

The results showed that a significant increase in IL-
10 and sIgA immune responses in all samples increased 
with time, although the increase was not too high but 
still showed a balanced state (homeostasis) to maintain 
the health of the elderly. It is recommended to provide 
synbiotics to the main elderly who are in an unhealthy 
condition to improve the immune response to be healthy.

DISCUSSION

Symbiotic are probiotics and prebiotics that are 
combined in food products. Probiotics are non-pathogenic 
microorganisms that live as digestive microflora that 
can have a positive influence on human health, while 
prebiotics are substrates or food ingredients for probiotic 
bacteria, where these substrates will help increase the 
growth and liveliness of one or more probiotic bacteria 
that are in one colon, so that physiological and metabolic 
conditions can be obtained which can provide protection 
to the health of the digestive tract. A good combination 

of prebiotics and probiotics can increase the number 
of good bacteria (probiotics) that can survive in the 
digestive tract by fermenting the substrates(5)(3).

The synbiotic composition has each function, 
namely, B. breve maintains normal intestinal flora, 
inhibits E. coli, reduces the growth of Candida albicans. 
B. longum is preventing colon cancer, allergies, crohn 
colitis, and high cholesterol with the effects of increased 
IL-10 and IL-12 (19). L. bulgaris as a natural antibiotic 
that works with a broad spectrum also increases 
immune, anti-tumor or cancer. L. caseisubsp. casei has 
the effect of increasing NK cell activation (15), inducing 
differentiation of regulatory T cells(14). L. rhamnosus has 
the effect of increasing the capacity of pagocytosis(4). 
L. acidophilus increases stimulation of IgA production 
and capacity for phagocytosis(20)(13). S. thermophiles 
serve to suppress lymphocyte proliferation by inducing 
apoptosis(6).

Based on the synbiotic composition used as 
supplementation material, it reflects pro-inflammatory 
cytokines by producing IFN-γ because they are 
bactericidal, suppress chronic colitis, increase commensal 
bacteria, increase sIgA and increase phagocytosis(4). 
The synbiotic composition also directs / potentially 
increases the immune balance by producing high IL-10 
by B. longum and L. casei subp casei so that even on 
the other hand IFN-γ is produced high but IL-10 is also 
produced to suppress IFN-γ production. The other side 
of the synbiotic composition FOS serves to suppress by 
blocking the growth of pathogens(14). This is evidenced 
by the increase in IL-10 after the administration of 
symbiotic increased significantly.

CONCLUSION

This study recommends functional food ingredients 
in this case synbiotics that can maintain the health of 
the elderly while maintaining IL-10 and sIgA while 
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increasing according to the state of homeostasis. This 
finding is expected to provide a positive contribution to 
improve the quality of the elderly immune response and 
can be developed in other studies in other vulnerable 
groups such as pregnant women, toddlers, and young 
women.
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ABSTRACT

Generally, the physiological decline among elderly both physically and mentally will give an effect such 
as less sensitive to various stimuli both internal and external so elderly are vulnerable to mental disorders 
such as depression. The aim of this study to assess the correlation correlation between emotional support of 
family and depression among elderly who aged 60-74 years old in Ngumpul Village, Jogoroto Sub District, 
Jombang City. The design of this study was cross sectional. The population was all elderly people who aged 
60-74 years old with the number of population is 526 people. The sample size was 55 respondents, selected 
by simple random sampling. The data were collected by using questionnaire to assess emotional support of 
family and Geriatric Depression Scale questionnaire to assess depression level of elderly. Moreover, the data 
were analyzed by using Fisher’s Exact Test statistic with α = 0.05. The results of this study found that almost 
all (78.2%) of respondents had good family support, and almost all (87.3%) of respondents did not have 
depression experience. The results of the Fisher’s Exact Test obtained 0.000 <0.005. So, the conclusion in 
this research was there is relation between emotional supports of family with incidence of depression among 
Elderly who aged 60-74 years old in Ngumpul Village Jogoroto Sub-district, Jombang city.
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INTRODUCTION

In essence to grow old is a natural process which 
means a person has gone through three stages of life, 
it are: childhood, adulthood and old age. The aging 
process is an inevitable biological process that everyone 
will experience. Family support factor is one of factor 
that can influece stress level among elderly where the 
higher of family support system will make less stress 
experienced by elderly. However, a feeling of wasted 
from family also can increase the stress level among 
elderly where they were deposited in institution of 
elderly (1).

A person who experienced stress can be seen from the 
changes of physical condition. Complaints are often felt 
among people who experienced stress are angry, moody, 
anxious, anxious, sad, depressed, pessimistic, crying, 
mood or mood often change, decreased self-esteem or 
feel insecure, irritable, and has hostility, nightmares, 
and concentration / memory problem (2). Family support 
was needed for elderly. Family members’ support is 
good examples for the elderly, such as doing or giving 
suggestion for healthy daily living. Family members 
who taking care or much give support for elderly in 
doing what they want to do (3).

In 2010, the number of elderly in Indonesia an 
estimated 23.9 million or 9.77 % and in 2020 will 
increasing with estimate 28.8 million or 11.34 %. In 
East Java the incidence of depression reached 7.18 
%, depression became one of the problems of mental 
disorders that are often occur among elderly (4). Based on 
data from the Central Bureau of Statistics (BPS) in 2015 
the number of Elderly in East Java reached 4,209,817 
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people or (11.14 %) of the total population in East Java 
(37,794,003 people). Based on data from the Jombang 
District Health Office in 2014 it was found that the data 
of elderly number in Puskesmas Mayangan Jombang is 
11,615 people (5). The elderly data in Ngumpul village 
which is the work area of   Puskesmas Mayangan and the 
village built by FIK Unipdu Jombang in December 2016 
amounted to 526 people.

Based on preliminary study in Ngumpul Village 
Jogoroto Sub-district Jombang Regency in December 
2016 from 10 elderly people who had measured by 
GDS scale (geriatric depression scale) and found 60 % 
(6 people) experienced depression in severe level, 20 % 
(2 people) experienced depression in moderate level and 
20%   (2 people) experienced depression in small level. 
Moreover, for family support there are 5 people who 
never get support, 2 people sometimes get support, 2 
people often get support and 1 person always get support 
from family. 

Family support is one form of family therapy for 
elderly who experienced depression. So with give family 
support at leats they have family emotional feelings and 
it will give support for elderly and the elderly also can 
go through a period of their life. Therefore, the support 
from various level are needed, ranging from government 
institution to the family level to take care of the elderly 
life either through posyandu elderly, increasing the 
role of elderly in the organization, intergenerational 
relationship coaching, and skills training for the elderly. 
Because in the group, the elderly can discuss about 
health, brainstorming, and gymnastics together (6).

Based on the data above, the researchers interested in 
conducting research on “relationship between emotional 
support of family and the incidence of depression among 
elderly in the Ngumpul Village, Jogoroto District-
Jombang”.

MATERIALS AND METHOD

The design of this study was cross sectional. 
Population in this study were all elderly who aged 60-
74 years old in Ngumpul Village Jogoroto Sub-District, 
Jombang city (population size was 526 people). Sample 
size was 55 people selected by simple random sampling. 
The study was conducted in May 2018. The independent 
variable was emotional support of family and dependent 
variable was incidence of depression. Data were 
collected using questionnaire.The categorical data were 

presented in the form of frequency and percentage (7) , 
then analyzed by Fisher’s Exact Test.

FINDINGS

Table 1. Distribution of general data of respondent

 

Number General data Frequency Percentage

1 Education 

Not attend the 
school 27 49.1

Elementary & 
Secondary School 20 36.4

High School 6 10.9

University 2 3.60

2 Gender 

Male 8 14.54

Female 47 85.46

3 Information

Ever 44 80.0

Never 11 20.0

4 Information source

Health care 
provider 44 100.0

Magazine 0 0

Radio/TV 0 0

Internet  0 0

Total   55 100
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Tabel 2. Distribution of emotional support of family data with depression incident among elderly who 
aged 60-74 years old

Number Specific data  Frequency  Percentage

1 Emotional support of family

Less 0 0
Moderate 12 21.8
Good 43 78.2

2 Depression incident

Depression 7 12.7

Not depression 48 87.3

Total 55 100.0

Tabel 3. Correlation between emotional support of family and depression incident among elderly who 
aged 60-74 years old

Emotional support  of family

Depression level Total 

depression Not depression 

å % å % å %

Enough 6 10.9 6 10.9 12 21.8

Good 1 1.8 42 76.4 43 78.2

Total 7 12.7 48 87.3 55 100

p = 0.000    a  = 0.05

DISCUSSION

Emotional Support  of Family

Almost all (78.2%) of respondents had good 
emotional support of family. The emotional support of 
family is an attitude, action and acceptance of family for 
family member who sick. Family as a safe and peaceful 
place to rest and restore also manage the emotions. 
Aspects of emotional support are including support form 
of affection, trust, attention, listen and listening. Family 
members think that supportive people are always ready 
to provide help and assistance if needed(8).

Family support is important to someone. In this 
study found that alsmost all elderly have good family 
support. This is makes the elderly feel calm in their daily 
life so they rarely feel worried.

Almost half of respondents have elementary and 
secondary education (46%). The higher level of education 
will likely get support from the people around him. The 

basic concept of education is a meaningful process 
of learning in education and it has growth process, 
development or change toward a better mature, and 
more mature in the individual, group or community(9). 

Respondents who educated in elementary school 
and secondary school are able to think more mature 
that respondents feel that they have support from their 
family to go through to their elder period, so they can 
feel calm and not worry when faced with problems 
because theyhave strong emotional support of family 
and family availability to provide time to give solutions 
to their problems. Moreover, elderly who educated in 
elementary, junior high school were get good support 
from the family and also this because the elderly also 
ever get information from health workers about mental 
health and how to deal with depression among elderly.

Depresson incident among elderly who aged 60-
74 years old
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Almost all (87.3%) of respondents were not have 
depression experience by 48 people. Depression is a 
natural disorder of mood that is characterized by depth 
and sadness and continued until feels lose of life, not has 
problem about reality testing abilities / RTA is still good, 
personality remains intact (no splitting of personality), 
the behavior can be disrupted but within normal limits(2). 
Depression is a disturbing mood of feelings, with the 
main symptom of sadness. This symptom was easy to 
find with the prevalence rate of 4-5% of the population, 
ranging from less, moderate, or severe degrees of 
disturbance. Judging from the clinical aspect, depression 
can stand on its own, is a symptom of another disease, 
has various physical symptoms, or occurs along with 
other diseases (comorbidities), so it can complicate 
management(10).

Depression that occurs in the elderly in a category 
where the level of depression is not disruptive or 
obstructing in their life, so they can still carry out daily 
activities on a regular and timely basis and the elderly 
also happy to do their daily activities. According 
to researchers at the interview time found that the 
respondent who has depression was becuase of bed an 
event or unconditional environment (often left by their 
families), anxiety, negative thoughts (bored living in this 
world) and a small percentage of family members who 
have experienced depression.

Almost half (46%) of the respondents were hold 
elementary school, secondary school and high school. 
Education means that the guidance for someone to the 
development of others person to get their ambition and in 
the end they get achievement and happiness. Education 
is needed to get information such as things that support 
health so as to improve the quality of life. Education can 
affect a person as well as a person’s behavior of lifestyle 
especially in motivating to participate in the attitude of 
development. In general, the higher of education will 
more easily receive information.

According to the researcher someone who educated 
has a good way of thinking, especially in dealing with a 
problem for elderly. With a good way of thinking so the 
respondents when faced with a problem can solve and 
prevent depression.

Almost all respondents (80%) received information 
sources from health workers. The ease of obtaining 
information can help accelerate a person to increase new 

knowledge. According to researchers of the elderly who 
get the source of information from health workers will 
get the right information about the importance of doing 
emotional calm in the aging process so that they do not 
experience depression.

Relationship of emotional support of family with 
depression incidence among elderly who aged 60-74 
years old

There is a relationship between emotional support 
of family and the incidence of depression among Elderly 
who aged 60-74 years in the Ngumpul Village, Jogoroto 
District Jombang. 

Depression is a period of disruption of human 
function associated with the nature of sad feelings 
and symptoms, including: changes in sleep patterns 
and appetite, psychomotor, concentration, anhedonia, 
fatigue, despair and helplessness, and the risk of suicide. 
Depression can be a chronic and repetitive problem 
that will result in someone being unable to take care 
of themselves, besides depression can also lead to 
suicide. But depression in the elderly can be prevented 
by the emotional support of family. Family support is a 
combination of attitudes and acceptance that can help 
old age deal with problems. There are several forms of 
family support such as information support, assessment 
support, instrumental support, and emotional support(11).

Emotional support of family is a form of family 
therapy that can be given to elderly people who are 
depressed, through family a variety of health problems 
that arise at once can be overcome. So with the support 
of families who have an emotional bond at least will 
give strength to the elderly to live a better old age, 
therefore it needs support from various parties, ranging 
from government agencies to the family level to care for 
the lives of the elderly through the elderly posyandu, 
improve the role of the elderly in political and religious 
organizations, as well as enhancing spiritual formation 
at the end of the elderly life.

CONCLUSION AND RECOMMENDATION

Conclusion

Emotional support of family in Ngumpul Village, 
Jogoroto District, Jombang District is almost entirely 
good.

The incident of depression among elderly who aged 
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60-74 years in Ngumpul Village, Jogoroto District, 
Jombang District, almost entirely is not depressed.

There is a relationship between emotional support 
of family with the incidence of depression among 
elderly who aged 60-74 years in the village of Ngumpul 
Jogoroto District, Jombang Regency.

Suggestion

Can provide adequate education and information for 
the elderly and families such as lifestyle, ways of daily 
adaptation, personality strength and interest.
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ABSTRACT

The current study aimed to assess the role of procalcitonin in detection of bacterial pneumonia and  to 
compare the application of this marker with other routine tests. This study conducted during the period 
from November 2017 to April 2018 at Al Sadder Medical city in Najaf included 42  pneumonia patients 
and 42 apparently healthy individuals as control group, patients and controls were almost matched for age 
and gender. Sputum specimens were collected from patients under the supervision of the physician and 
immediately inoculated. A sample of venus blood was withdrawn aseptically and sent  for. Hematological 
and immunological tests. Culture results revealed bacterial pneumonia in 29 patients (69%). Results of 
identification have shown Streptococcus pneumoniae (31%), Klebsiella Pneumoniae (23.8%), Escherichia 
coli (7.1%), Stenotrophomonas Maltophilia, Streptococcus pyogenes and Haemophilus Influenza (2.4%) for 
each. The mean procalcitonin level was significantly higher in patients with bacterial pneumonia (971.71) 
compared to those with other types of pneumonia (634.00) and controls (227.40),  and it appeared to be good 
predictor for detection of bacterial pneumonia and it was  able to differentiate bacterial pneumonia from 
other causative pneumonia, than other tests used in this study.  
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INTRODUCTION 

Pneumonia is an illness, usually caused by bacterial, 
viral or more rarely fungal organisms1. It has been 
identified as the major (forgotten killer of children) by the 
United Nations Children’s Fund (UNICEF) and WHO 
2. The World Health Organization defines pneumonia 
as an acute disease episode with cough combined with 
fast breathing with age specific cut-values for increased 
respiratory rate. This case definition of childhood 
pneumonia is widely used in poor-resource settings 
to guide the management of pneumonia 3. Pneumonia 
has received very little attention as there has been little 
research on the disease apart from vaccine trials that 
included the evaluations of the impact of these vaccines 
on pneumonia4.

Procalcitonin rises very fast in bacterial infections, 
making it a good biomarker for bacterial infections. 
Alongside other calcitonin precursor peptides, PCT is 
found in the serum in physiological conditions, but the 
PCT levels detected are very low <0.1 ng/ml. However, 
in pneumonia patients, the PCT level increases, 
sometimes to the levels of more than several hundreds 
of Nanograms per milliliter 5.

Aim of this study is to diagnose pneumonia caused 
by bacteria using procalcitonin and compare it with 
some other markers.

MATERIALS AND METHOD

Study Design

A total of  42 pneumonia patients and 42 apparently 
healthy individuals (controls) were enrolled in this study. 
Those patients attended the emergency departments at 
Al-Sadr Medical City and Al-Hakeem hospital of Al-
Najaf province during the period from November 2017 
till April 2018. Samples were obtained from different 
age groups and of both genders.
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Sputum specimen was obtained using universal 
container after providing the patient suspected to have 
pneumonia with appropriate instructions. Whole blood 
was withdrawal from vein, under aseptically conditions. 
Specimens of blood were collected in EDTA tube and gel 
tube. The EDTA tubes were subjected for hematological 
tests, while gel tubes were used for immunological 
methods including PCT and C-reactive protein6.                                                                                           

Sputum Processing and Bacterial Identification

Bacterial isolated recovered from sputum culture 
were identified to the species level on the basis 
of macroscopic observation of bacterial colonies 
morphology, and micromorphological characteristics 
and biochemical tests confirmed lately using automated 
system  of VITEK2 technique 7, 8. 

Hematological Tests

Total WBCs

The diluted blood suspension was placed in a 
chamber then the cell was counted and multiplied 
by dilution factor and reported as number of cells per 
microlitter9.

Differential Counts

Differential leukocytes was automatically counted 
using hematology analyzer. Erythrocyte

Sedimentation Rate

The settling of red corpuscles was measured in mm/
hr using the Modified Westergren Method9.

Immunological tests 

Procalcitonin (PCT) Test

Procalcitonin was detected using Elissa technique 
following the procedure written in the kit which 
included; the addition of 50μl of standard to the standard 
well. While the testing sample well contained 10μl of 
serum and 40μl of Diluent leaving blank well without 
any addition, 100μl of HRP-conjugate reagent was 
added to each well covered with an adhesive strip and 
incubated for 60 minutes at 37°C. Washing process 
was repeated five times by filling each well with Wash 
Solution (400μl) using a squirt bottle, manifold dispenser 
or auto-washer. Aspirating or decanting the wells were 
performed by inverting the plate and blot it on a clean 

paper towel. 50μl of chromogenic A solution and 50μl 
of chromogenic solution B were added to each well. 
Gently mixed and incubated for 15 minutes at 37°C and 
Protected from light. 50μl of stop Solution was added to 
each well. Optical Density (O.D.) was read at 450 nm 
using a microtiter plate reader within 15 minutes10.

 C-reactive Protein (CRP) Strip Test

Ten ml of standard, diluted samples and controls 
were dispensed into the appropriate wells (dilution 1:100 
was done by adding 5 ml of samples to 495 ml of sample 
Diluent). 100 ml of enzyme conjugate was added to all 
wells tapping the holder to remove air bubbles from the 
liquid and mixed well and incubated for 60 minutes at 
room temperature (20-25 C). Liquid was removed from 
all wells by washing wells three times with 300 ml of 1X 
wash buffer and blotted on absorbent paper towels. Add 
followed by applying 100 ml of TMB substrate to all 
wells and Incubation for 15 minutes at room temperature. 
Finally 50 ml of stop solution was added Add to all wells 
and the absorbance was read on ELISA reader at 450 nm 
within 15 minutes11.

Statistical analysis

Statistical analysis using Chai square, Student’s 
t-test, ANOVA test and Receiver operating characteristics 
(ROC) were performed to analyze data according to the 
type of variables within Level of significance of <0.001 
and occasionally < 0.05 12. 

FINDINGS 

There were 42 patients with pneumonia and 42 
apparently healthy individuals (controls) enrolled in this 
study.  Patients and controls were almost matched for age 
and gender, (P>0.05). Pneumonia was relatively more 
frequent in males 22 (52.4%) than females 20 (47.6%), 
with no statistically significant difference, (P > 0.05), 
also no significant difference in residence between cases 
and controls, (P>0.05), (Table 1). Regarding the type 
of growth, Streptococcus Pneumoniae and Klebsiella 
Pneumoniae were the more frequent types; 31% and 
23.8%, respectively, However, all other pneumonia 
represented 31%, (Table 2).  The comparison of mean 
PCT and CRP between cases and controls revealed 
that pnumonia patients had significantly higher mean 
level of both PCT and CRP, (P<0.001), on the other 
hand , when pneomonia patients subgrouped as , with 
bacterial pneumonia and those with other pneumonia 
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and compared against controls, the PCT and CRP levels 
were significantly higher in these two subgroups than 
controls, (Table 3). Regarding the comparison of WBC 
(Total and Differential) count and ESR level between 
cases and controls groups , it had been significantly 
found that pneumonia cases had higher  WBC , count, 
granulocyte percent, lymphocytes percent and  ESR, in all 
comparison, (P< 0.001), (Table 4). To assess the validity 
of PCT in prediction and differentiation of bacterial 
pneumonia than other pneumonia, Receiver Operating 

Characteristics (ROC) curve analysis was used (Figure 
1) and revealed that PCT was able to differentiate 
bacterial pneumonia than other types of pneumonia 
and it was good predictor for bacterial pneumonia 
(Area under the curve was 0.811) , with a sensitivity , 
specificity  and accuracy of 96.3%, 74.6% and 85.6%, 
respectively. Conversely, CRP was weak predictor and 
failed to predict or differentiate bacterial pneumonia 
with low sensitivity , specificity and accuracy; 53.3%, 
42.6% and 50.2%, respectively, (Table 5).

Table 1. Results According to Gender, Age group and Residence

Variable 
No.

Pneumonia group
(n = 42)

Controls
(n = 42) P.

Value
% No. %

Age (year)
 

< 40 7 16.7 6 14.3

0.49
40 – 49 9 21.4 14 33.3

 50 – 59 11 26.2 12 28.6

 ≥ 60 15 35.7 10 23.8

Gender Male 22 52.4 23 54.8
0.58

 Female 20 47.6 19 45.2

Residence  Urban 28 66.7 25 59.5
0.65

Rural 14 33.3 17 40.5

SD: Standard deviation

Table 2.  Types of Bacterial Isolates of Pneumonia Patients

Bacterial Isolate No. %

Streptococcus Pneumoniae 13 31.0

Klebsiella Pneumoniae 10 23.8

Escherichia Coli 3 7.1

Stenotrophomonas Maltophilia 1 2.4

Streptococcus Pyogenes 1 2.4

Haemophilus Influenza 1 2.4

Other pneumonia 13 31.0

Total 42 100.0
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Table 3. Comparison of PCT and CRP levels between cases and controls

Bacterial 
Pneumonia

Group

Other 
Pneumonia

Control

PCT

Mean 971.71a,b 634.62a 227.40

SD* 281.38 336.37 22.09

Range 257.0 – 1358.0 232.64 – 859.26 124.0 – 256.0

CRP

Mean 9.82 a 8.34 a 1.39

SD 3.21 2.89 3.80

Range 0.01 – 17.75 0.01 – 16.38 0.00 – 13.30

SD; Standard deviation 
a, significant difference vs. control, b significant difference than Other Pneumonia

Table 4. Comparison of WBC (Total and Differential) Count and ESR level among the Studied Groups

 

Bacterial Pneumonia
(n =29)

Other Pneumonia
(n = 13)

Control
(n = 42)

P. value

Mean SD Mean SD Mean SD

WBC (x 10³/ cm) 14.1 2.3 13.9 2.3 7.2 1.5 < 0.001

Granulocyte (%) 81.9 11.0 28.2 7.1 26.0 5.2 < 0.001

Lymphocytes (%) 15.5 9.9 71.5 15.4 46.4 11.7 < 0.001

ESR (mm/hr) 53.2 22.8 21.4 13.2 5.5 3.8 < 0.001

Figure 1.  Receiver operating characteristics (ROC) curve for validity of (A)  PCT and (B) CRP  in prediction of bacterial 
pneumonia
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Table 5.  Validity of PCT and CRP parameters in 
prediction of bacterial pneumonia

Validity parameter PCT CRP

Sensitivity 96.3% 53.3%

Specificity 74.6% 42.6%

Accuracy 85.4% 50.2%

Positive predictive value 79.1% 50.4%

Negative predictive 
value 95.3% 50.6%

DISCUSSION

In the present study , pneumonia was more 
relativelyfrequent  in male than female, (P > 0.05), whch 
agreed with Naderi et al from Iran 14 who stated that males 
are more commonly affected with pneumonia. The role 
of sex hormones in the regulation of the immune system 
may also contribute to the incidence and severity of the 
various types of respiratory tract infections, especially in 
adolescents and adults. Concerning with the age groups, 
the present study found that the highest incidence 
of pneumonia was found in the age group ≥ 60 years 
(35.7%) followed by 50-59 years (26.2%) then 40-49 
years (21.4%) then followed by <40 (16.7%).according 
to the residence, record pneumonia was frequent in 
urban area (66.7%) as compared to rural (33.3%) 
(Detailed in table 1) this results was in accordance with 
the study of El-Azeem et al 15. Based on sputum culture 
results, bacterial pneumonia was reported in 29 patients 
(69%) while negative culture was reported in 13 patients 
(31%) and assigned as “other pneumonia” which could 
be viral or others rather than bacterial, however, the most 
frequent bacterial agent was Streptococcus Pneumoniae 
(31%) followed by Klebsiella Pneumoniae (23.8%), 
Escherichia coli (7.1%), and each of Stenotrophomonas 
Maltophilia, Streptococcus Pyogenes and Haemophilus 
influenza had reported in only one patient, 2.4%. Those 
isolates were identified based on microscopical, culture 
characteristics and finally the automated Vietek-2 
compact system using GN-ID and GP-ID cards that 
included 47 - 50 biochemical tests. These results 
were in agreement with the study of Aljanaby A from 
Iraq 16 . Diversity and privilege in bacterial infectious 
agents could be attributted to that AL- Najaf is always 
crowded and expatriates from all over the world and 
from neighboring countries, especially Iran, as most 

Iranian travelers come to AL- Najaf first and thus help 
to spread the infection 16. Based on the statistical results, 
procalcitonin had significantly the higher mean level 
in bacterial pneumonia than other pneumonia groups 
and controls, while CRP, total WBCs and neutrophil 
percentage were insignificantly different between 
Bacterial and other pneumonia groups, which indicated 
that PCT could be a promissing predictor, to prove the 
validity of PCT,  in prediction of bacterial pneumonia, 
ROC curve analysis was applied and revealed that PCT 
was a good predictor and was able to differentiate between 
bacterial and non-bacterial pneumonia, the area under 
the curve (AUC) was (0.811). It is worth mentioning 
that the higher AUC close to one indicated  good validity  
and predictive value, furthermore, ROC curve revealed 
that PCT  had a sensitivity of 96.3% ,  a specificity 
of  74.6% ,  accuracy of  85.4%, positive predictive 
value (PPV)  of 79.1% and a negative predictive value 
(NPV). This study was in agreement with Saleem et al  
17, but disagreed with Nouvenne  et al 18. Additionally, 
ROC curve analysis revealed that CRP failed to predict 
or differentiate bacterial pneumonia, (AUC = 0.55), 
indicated that CRP was not valid to predicting bacterial 
pneumonia and it was non-specific (42.6%) with poor 
sensitivity (53.3%) and accuracy (50.2%), (table 5). This 
study was disagreed with Youssef et al 1.

Recently published revised criteria for pneumonia 
imply the need to apply procalcitonin as a diagnostic 
tool19. A correlation between increased serum 
concentration and the severity of infection, clinical 
course, and mortality has been previously reported 20. 
The induction of PCT can be caused by different stimuli 
both in vitro and in vivo. Bacterial endotoxins and pro-
inflammatory cytokines are powerful stimuli for the 
production of PCT21. 

CONCLUSION

This study can indicate that Procalcitonin was  able 
to differentiate bacterial pneumonia from other causative 
pneumonia, than other tests used in this study, hence, 
Procalcitonin test could be a promising marker for 
detection of bacterial pneumonia assists and facilitate 
the early diagnosis of bacterial pneumonia in addition to 
clinical characteristics and clinician practice.

Ethical Permission : All official agreements were 
approved from the local ethical committee in Najaf 
Health Directorate. The study protocol approved by the 
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obtained from all participants, patients and controls. 
Data were collected according to the The World Medical 
Association Declaration of Helsinki 2013
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ABSTRACT

Four mothers in Indonesia died in a day as a result of giving birth. It puts Indonesia as the second highest 
maternal mortality rate (305/100,000) and infant mortality rate (26/1,000) in Southeast Asia. Health services 
that contribute directly to reducing MMR are health services during pregnancy or antenatal care, which are 
mostly carried out by village midwives. Many factors can influence the performance of village midwives 
between the distance of power. This research uses a quantitative method with a cross-sectional approach. 
The population were all midwives, both village midwives and midwife coordinators, totalling 200 village 
midwives and 19 coordinating midwives. The sample was 95 respondents (village midwives) obtained from 
13 public health centre in Hulu Sungai Tengah District. Research results show that midwife coordinators 
with democratic leadership styles tend to show low power distance. Likewise, the village midwife who 
lives in the target village tends to show power distance between the midwife coordinators and the low 
village midwives. Two-way communication and openness of superiors characterize low power distance to 
all members. Low power distance can to create high job involvement and ultimately can produce a good 
performance. The tendency of the influence of leadership style and domicile of village midwives to power 
distance between midwife coordinators and village midwives has not shown a significant influence (p = 
-0.466) and (p = -0.268). So, the leadership style of the midwife coordinators and the village midwives 
domicile shows a certain tendency of power distance but statistically does not show significance.

Keywords: leadership style, domicile, power distance, midwife, village
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INTRODUCTION

Based on the 2017 World Bank Report, four mothers 
in Indonesia died from childbirth. In other words, there 
is one mother in Indonesia who dies every six hours. 
One of the data presented is data from the ASEAN 
Millennium Development Goals (MDGs) in 2017. The 
data shows that in 2015 maternal deaths in Indonesia 
still reached 305 per 100 thousand. This figure is three 
times higher than Indonesia’s MDG target, which is 
102 per 100 thousand. This figure places Indonesia as 

the country with the second highest mortality rate in 
Southeast Asia.1

Health services that contribute directly to reducing 
MMR are health services during pregnancy or 
antenatal care, which are mostly carried out by village 
midwives. This condition shows that the performance 
of village midwives who are the spearhead of antenatal 
services is also still not good. Many factors that 
can influence the performance of village midwives 
include leadership style, domicile, and organisational 
culture. Organisational culture is widely known as the 
foundation of management systems and activities in 
every organisation. One organizational culture is the 
distance of power which is an important part of the 
superior-subordinate relationship.2

This data based on the 2015 Hulu Sungai Tengah 
District Health Office has changed, namely that the 
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coverage of antenatal services increased but was still 
below the target of 75%. This figure is still below the 
average number for South Kalimantan Province, which 
is 81.02% and the average number for the national is 
87.48%. Based on the data it is also known that as many 
as 41 villages from 206 villages (19.90%) do not have 
village midwives, especially for mountainous areas and 
are very isolated.

MATERIALS AND METHOD

This type of research is analytic observational with 
the cross-sectional approach. The population in this study 
were all village midwives in the working area of   the 
public health centre in the Hulu Sungai Tengah District, 
totalling 200 village midwives with inclusion and 
exclusion criteria. Calculation of sample size by 
considering the proportion of precision calculated by the 
formula:

      Z 2 1-α / 2 P (1-p)

n =

                   d 2

Information :

n: large sample

P: the proportion of ANC performance = 47.4%

Z 1 - α / 2 with a 95% confidence level = 1.96

d: precision is set (0.1)

So the sample size is 95 respondents. 
The sampling technique is a multistage random 
sampling technique (non-proportional random 
sampling). The dependent variable is power distance 
(Y).  Independent variables are leadership style (X1), 
domicile (X2) influences between variables were tested 
using the chi-square test with α (0,05).

FINDINGS 

The results showed that the characteristics of the 
coordinating midwife from the highest age were above 
40 years, the most working time was above 20 years, the 
highest level of education was a diploma three.

Table 1. Power Distance, Leadership Style, 
Domicile of Midwife Coordinator and Village 
Midwife in Hulu Sungai Tengah District 2017

 

Variable Amount Percentage 
(%)

Power distance between 
coordinator and village midwife

Low 79 83.20

High 16 16.80

The leadership style of midwife 
coordinator

Autocratic 34 35.79

Democratic 61 64.21

Laisses Faire 0 0

Domicile of the village midwife

External target villages 15 15.79

Internal guided villages 80 84.21

Table 2. Crosstab Table Leadership Style and Domicile with Power Distance of Midwife Coordinator and 
Village Midwife in Hulu Sungai Tengah District 2017

Variable

Power Distance
Total
(%)

ρLow High

Amount % Amount %

Leadership Style

Autocratic 27 79.40 7 20.60 100
0.466

Democratic 52 85.20 9 14.80 100

Domisili

External 11 73.30 4 26.70 100
0.268

Internal 68 85.00 12 15.00 100



  Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12         647    

Table 2 shows that midwife coordinators with 
democratic leadership styles tend to show low power 
distance. The autocratic leadership style applied by 
the midwife coordinators tends to show a high power 
distance. Village midwives who live in the target 
villages tend to show the power distance between the 
midwife coordinators and the low village midwives. 
Village midwives who live outside the target villages 
tend to show the distance of power between the midwife 
coordinators and the high village midwives.

DISCUSSION 

The Effect of Midwife Coordinator’s Leadership 
Style on Power Distance Between Midwife Coordinator 
and Village Midwife

Power distance also depends on the emotional 
closeness between superiors and subordinates, so 
that even though the power distance is high but 
psychologically there is emotional closeness such as 
friendship or family resulting in employees remaining 
comfortable to interact with their superiors. So that any 
leadership style applied does not affect the distance of 
power between the boss and the subordinate.

This opinion refers to the theory stating that 
leadership comes from power in a group or organization 
that consists of three types, namely position, personality, 
and politics.3

This opinion refers to the theory stating that 
leadership comes from power in a group or organization 
that consists of three types, namely position, personality, 
and politics.3

1. The power that comes from a position

 a. Formal or legal power

Including the commander of the army, 
agency heads, presidents or prime ministers, and so on 
chances, power as appointed or confirmed by the official 
rules or regulations.

 b. Control over resources and rewards

Employers who pay their employees, rice 
field owners who pay their workers, chiefs or offices that 
can reward members or subordinates, lead based on this 
type of power.

 c. Control over punishment

Rewards are usually related to punishment. 
A leadership whose only source of control is punishment 

based on fear. For example, thugs who collect taxes from 
shop owners.

 d. Control over information

People who master information can be 
leaders. For example, scholars become leaders in 
religion; scientists become leaders in science.

 e. Ecological control

This source of power is also called the 
engineering of the situation. For example, control over 
job placement, a supervisor of the head of the personnel 
section has power over his subordinates by determining 
the position of its members.

2. The power that is based on personality

Leadership that comes from power because 
personality begins from personal nature, namely:

 a. Skills 

For example, in prayer in congregation in 
the religion of Islam which is used as a prayer leader 
or priest is the most fluent in reading the verses of the 
Qur’an.

 b. Friendship and Loyalty

The nature of socializing, being loyal or loyal to a 
group is a source of power so that someone is considered 
a leader.

 c. Charisma

The personality traits that lead to the 
personal authority of the leader are one of the sources of 
power in the leadership process.

3. The power from politics. Power derived from 
politics consisting of:

 a. Control or decision-making process

An example of a judge presiding over a trial 
of justice is because he has control over the course of the 
trial and the decision or verdict to be handed down.

 b. Coalition

 Leadership by the source of political 
power is determined by the right or authority to make 
cooperation with other groups.

 c. Participation

The leader regulates participation and in 
what form the members participate.

 d. Institutionalization

For example, the religious leader marries 
a husband and wife determines the formation of a 
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new family, and a notary or judge establishes the 
establishment of a new foundation or company.

Another thing that can cause the coordinating 
midwife to apply more democratic leadership style, 
if analyzed from the characteristics of respondents is 
because the average age is relatively the same between 
coordinator midwives and most of the village midwives, 
so that mutual respect and respect are more dominant. The 
democratic leadership style also allows communication 
between superior and subordinate, then it can motivate 
the involvement of village midwife in all antenatal care 
program becomes high.4

The Influence of Village Midwife Domicile Against 
the Distance of Power between Midwife Coordinator 
and Village Midwife

Frequent interactions can play an important role 
in the formation of closeness and friendship groups.   
Interaction is the main requirement in group dynamics 
because with interaction there will be a process of 
knowledge transfer that can run horizontally based on 
the need for information about that knowledge. So that 
the closeness can contribute to the distance of power 
between the two people who interact.

Authority of the midwife as contained in the 
Regulation of the Health Minister of the Republic 
of Indonesia Number 97 of 2014 concerning Health 
Services Period Pra-pregnancy, Pregnancy, Childbirth, 
and Period After Childbirth, Organizing Contraception 
Services, and Sexual Health Services. The authority of 
the village midwife in antenatal care anywhere is based 
on the regulation there is no difference.5 To achieve 
good performance can be pursued through a high job 
involvement without being influenced by the village 
midwife domicile, but the village midwife domicile in 
the assisted village has a role in increasing the high job 
involvement.6

CONCLUSION

The distance of the power of coordinator and village 
mildwife not significantly affected by the coordinator 
leadership style and domicile in the implementation of 
services health.
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ABSTRACT

Focus Group Discussion (FGD) method. FGDs were performed with primary children caregivers aged 0 to 
24 months. Each of three FGD had 4 participants. FGD were conducted using structured interview guides and 
recorded tapes. Recorded data were transcribed and analyzed using qualitative thematic analysis techniques. 
Results : All participants are women, majority as housewives who sometimes help farm husbands and have 
at least one child in the age group 0-24 months in their home. The findings suggest that short body conditions 
or stunting are not considered a problem by the local community. The concept of the body that is considered 
important is capable of activity with normal and productive. People also feel resigned if their child’s body 
stunting because according to them it is a gift from the Creator and should be grateful. Conclusion : The 
unique cultural element of each ethnic in itself has a value that affects the life of the local community. This 
is a local context that is often overlooked in the formulation of a policy that is often applied generically same 
for the whole of Indonesia. Different viewpoints between the government and Massenrempulu community 
could be a strong factor causing trend of stunting case to be increase every year. 
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INTRODUCTION

Stunting is a failure to grow in children under five 
(infants under five years) due to chronic malnutrition 
so that the child is too short for his age. Nutritional 
deficiency occurs since the baby is in the womb and in 
the early period after the baby is born however, the new 
stunting condition appears after the 2 year old baby(1).

In Indonesia, around 37% (almost 9 million) of 
children under five experience stunting (Basic Health 
Research / Riskesdas 2013) and around the world, 
Indonesia is a country with the fifth largest prevalence 
of stunting. Even the prevalence of short toddlers was 
found to be higher in a number of conditions, including 
being 42.8 percent of mothers who married young (aged 

15-19 years) and 46.7 percent of mothers who were short 
(height less than 150 cm)(2).

Stunting is not just a short body problem. Stunting 
is a chronic nutritional problem starting from the fetus 
in the womb until the child reaches the age of two years. 
The cause of stunting problems is multidimensional, 
not limited to nutrition and health issues. UNICEF has 
published the causes of malnutrition in children under 
five covering economic and socio-cultural causes, and 
recognizes three levels of causality that are related to 
children’s nutritional status factors, namely indirect 
factors and the main factors as the direct cause of 
stunting. There are two direct causative factors that affect 
an individual’s nutritional status, namely food factors 
and infectious diseases, these two factors influence each 
other. Malnutrition causes children to be susceptible to 
infection, because there is a disturbance in the child’s 
immune system, whereas children who are repeatedly 
infected with the disease will worsen their nutritional 
condition(3,4).
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The problem of stunting in toddlers 
is very closely related to parenting issues. 
The concept of parenting as a determinant. The concept 
of parenting as a determinant of child nutrition is a new 
thing for those who work outside the field of nutrition and 
health. In addition, for those who work in the field, ways 
of measuring parenting are a problem because parenting 
knowledge and practice vary greatly from one culture to 
another(4). Some studies have found that mothers with 
good parenting. Parenting is a practice in the household 
that is seen by the availability of food and health care 
and other sources for the benefit of life, growth and 
development. Parenting includes many aspects, namely 
maternal care, breastfeeding and complementary 
feeding, psychosocial care and cognitive stimulation, 
food storage and storage, health service search patterns 
and environmental hygiene and sanitation practices (4,5).

Feeding Babies and Children is an important part of 
parenting in accordance with the concepts and indicators 
launched by WHO (2012)(6). From some research 
results found the incidence of stunting children, among 
others, due to improper feeding practices, in accordance 
with health recommendations, especially in terms of 
patterns of breastfeeding and complementary feeding. 
The UNICEF Indonesia study revealed a number of 
obstacles, especially knowledge barriers at the family 
level that triggered high incidence of stunting in children 
aged 6-23. Enrekang District including the two districts 
with the highest prevalence of stunting under five. The 
prevalence of stunting toddlers in Enrekang District 
does not occur evenly across all districts. Some districts 
show relatively high numbers compared to others. One 
sub-district that has a high prevalence is Baraka District, 
while the other regions show relatively low numbers, for 
example Baroko District and Enrekang City(7,8).

Based on several considerations that have been 
described previously, the researchers are interested 
in examining the study of stunting in the view of the 
Massenrempulu community and looking more closely at 
the submission of the Massenrempulu community with a 
stunting body pattern over time in a long period of time.

MATERIAL AND METHOD

Data collection uses a method of Focus Group 
Discussion (FGD). FGDs are conducted with primary 
caregivers from children aged 0 to 24 months. Each of the 
three focus group discussions has 4 participants. Focus 

group discussions were carried out using structured 
interview guides and recorded.

The instruments needed include recording devices, 
log books, and FGD guidelines(9,10).

Research design

This research is a qualitative research with 
phenomenology study design. The research was 
conducted in Pepandungan village, Baraka sub-district, 
Enrekang Regency. The study was conducted in 
November 2017 to February 2018.

Population and Informant

The population in this study were all mothers from 
baduta who were stunted and domiciled in Baraka sub-
district, Enrekang district in the language of thorns. The 
large sample of the study were mothers with a million 
who experienced stunting and were willing to work 
together and actively participate in the study in the 
village of Pepandungan as many as 12 mothers.

Data collection

This study uses qualitative methods with a 
phenomenological approach. The phenomenological 
approach is about to see what is experienced by humans 
from the point of view of the first person, namely 
from the person who experienced it. The focus of 
phenomenology study is not a particular experience, but 
rather the structure of the experience of consciousness 
in the form of objective reality which is tangible in the 
subjective experience of people. The main study of the 
phenomenological approach is the subjective meaning 
of objective reality in the consciousness of people who 
undergo daily activities (12).

Data analysis

The recorded data is then transcribed and analyzed 
using qualitative thematic analysis techniques

FINDINGS

The concept of Massenrempulu culture is very 
broad regarding various parts of the life of its people. 
In the Massenrempulu community, giving parents great 
attention and affection to their children can be seen 
from the needs considered primary. The main things 
that are considered important and crucial for the future 
of their children. In the Massenrempulu culture, there 
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is the term ‘inheritance’ which shows parents’ love for 
their children. Inheritance which is generally considered 
important to be abandoned for their children is buffalo, 
houses and land.

Based on the FGD that has been carried out, 
information is obtained regarding the inefficiency of 
public facilities perceived by informants that directly 
and indirectly affect the nutritional status of the local 
community.

CONCLUSIONS AND 
RECOMMENDATIONS

Road facilities to reach the research location are 
fairly difficult. When traveling to the research location, 
the research team had to go through a rocky and muddy 
road with a fairly narrow road width. Not surprisingly, 
during the trip, the research team only ran into a number 
of motorbikes and truck cars. Every now and then, the 
trip must stop to repair the road first, such as picking up 
rocks to cover uneven roads to prevent the car from being 
used down. Along the way from the main highway to the 
location of the study, it was traversed by the mountain 
edge on the left and the steep ravine at the right side 
without the edge barrier. The available road width also 
makes it impossible to pass a car, even with a motorcycle 
it is quite difficult. When going to bump into a truck, the 
truck driver always relents to retreat until he reaches the 
cornering road, because the width of the road is more 
likely to cross the point. To drive a car on this road must 
certainly require good driving skills with a high level of 
concentration.

From the main highway to the location of the study, 
the research team passed several points of the area by 
using the community to settle. However, the distance 
between one settlement point and another is quite far. 
Time needed to reach the research location is also quite 
long, which is around two and a half hours. The length 
of time needed to get to the location of the study was not 
only felt by the research team. This was also revealed by 
the informants when the FGD was held. “Mabela male 
lako, eda know male pabawa sa mabelai” (abbreviation 
Sh, Fw, and Dn).

The informant revealed that the distance that must 
be traveled to the capital of the sub-district is very far, it 
takes a long time, and is constrained by vehicles. This is 
also the reason that people rarely access the market in the 
sub-district, even though there are no market facilities in 

the village or local hamlet.

The level of health in the local area is more viewed by 
one’s productivity. For adolescents and adults, a healthy 
concept is more emphasized on their work productivity. 
Strengthened by the demands of a life that truly depends 
on nature and agriculture being the highest source of 
income in the region, eating ability to work is needed. 
During this time, they believed that body proportions did 
not affect their productivity at work.

The government in this case also certainly plays 
an important role, especially for health and nutrition 
workers. Giving insight and information for mothers. 
very important in improving the quality of future 
generations.  The support of the main community and 
the government is generally a very important point in 
carrying out various kinds of appeals and interventions. 
Especially for people who live in remote areas with a 
culture that is still closely attached. It is also realized 
from the research that has been done, that the concept of 
stunting itself is the main role in creating a generation or 
child who is stunting.

DISCUSSION

So that a short body is not considered a problem that 
must be troubled, so there are no steps taken to handle 
the condition.

Household life in the study area which also shows 
the independence setting also contributes separately in 
terms of food fulfillment at the household level. Marriage 
at an early age is common in this area. Even four of the 
FGD participants who were mothers of children under 
five were aged ≤20 years. And 2 of the FGD participants 
admitted that their husbands were still in college in 
another city when the research was conducted. However, 
the independence setting that grows and develops in 
this area makes everyone who has married feel proud 
to live with his parents again. So that only three FGD 
participants stated that they lived with their parents-in-
law because their parents-in-law were old and needed 
child care.

Setting independence makes young couples feel 
they have to fulfill their daily needs independently. 
So, even though the food at the household level has 
been depleted, they are very reluctant to ask for help 
from their parents(11). The principle is that there is 
enough or insufficient supply of food for daily needs 
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to be a household level consequence. Settings like 
this are certainly very influential in terms of providing 
materials and ultimately play a role in meeting the 
daily nutritional needs needed, especially for children. 
Advanced manifestations of this condition certainly lead 
to stunting due to intake that is not in accordance with 
daily consumption recommendations.

Not only is the setting independent, the concept of 
body proportions which is a divine gift that must always 
be grateful for the pattern of reinforcement of stunting 
in the area of   research. Height is considered something 
that has been determined by the Almighty, and it is 
appropriate for humans to be smart to be grateful for 
what they have. The belief that height is strongly 
influenced by heredity, further strengthens the pattern of 
being grateful for what is owned today. This concept of 
sincerity or resignation is placed not in its place, because 
in fact at the age of the child, growth is still very likely 
to be pursued. And the belief that short is a hereditary 
factor is a concept that must be broken in the mindset 
of society. Incorrect trust and a sense of resignation are 
two things that make mothers do not have the will to do 
something in the pursuit of child development. 

CONCLUSION

A short body or stunting is considered not a 
problem by the Massenrempulu community. In 
everyday life, health and body strength are assessed in 
work productivity. So, if someone is still able to work 
optimally, short posture is not a problem. For children, a 
stunting body is also not a problem as long as the child 
is still able to play and active activities. The perspective 
of the Massenrempulu community does indeed support 
the occurrence of prolonged stunting in the region. This 
fact shows the importance of serious attention from 
the government to reduce the prevalence of stunting 
at the age of children to improve the quality of human 
resources in the future.

Logical & valid derivatives of the findings. Is the 
answer to the research problem. Made based on facts. 
Is a statement of the will of the author. Demonstrate the 
things that need to be developed.
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 ABSTRACT

This study aimed to analyze the effect of rosella beverage intervention toward blood lipid profiles (total 
cholesterol, triglycerides, HDL and LDL) and antropometric in obese adult men. The current study was a quasi 
experimental study with pre-post test. Twentyfive obese men subjects in IPB Security Unit were randomly 
assigned to a control group (n = 11) and intervention group (n = 14). The intervention group consumed a 
rosela beverage containing anthocyanin 81.16 mg/g and the control group consumed a placebo beverage 
that did not contain anthocyanin for 6 weeks. Rosella beverage has contained anthocyanin 81.16 mg/g and 
antioxidant activity 64.8 mg vitamin C/100 g. The results showed that the presence of interference could 
effectively reduce weight, body weight and BMI compared to before intervention (p<0.05). Intervention 
beverageing roselle significantly decreased triglyceride levels (p<0.05) and tend to decrease cholesterol, 
HDL and LDL (p> 0.05). This indicates that the intervention of roselle beverages could improved the lipid 
profile in obese adults.

Keywords: anthocyanin, obesity, rosella beverage

INTRODUCTION

World Health Organization (WHO) estimates that 
around 1.6 billion adults are overweight and 650 million 
are obese in 2016. The prevalence of overweight and 
obesity in Indonesia from year to year has increased 
as shown by the Riskesdas data in 2007, 2010 to 2013 
were respectively 19.1%, 21.7%, and 26.3%. Obesity, 
particularly central obesity, is a condition of excess fat 
accumulation in adipose tissue. which has numerous 
negative impacts for health. Central obesity, featured 
by abdominal fat accumulation, increases the risk of 
cardiovascular disease compared to general obesity1. 
Central obesity increases the risk of cardiovascular 
disease concomitant of increasing blood lipid profiles 
such as cholesterol, triglycerides, Low Density 
Lipoprotein (LDL), and Low High Density Lipoprotein 
(HDL)2.

Anthocyanin is one of flavanoid that has purple 
colour and often found in fruits, vegetables and 
tubers. Previous meta-analysis studies suggested that 
anthocyanin consumption has health benefits, one of 
which improves lipid profile for healthy people and 
people with cardiovascular disease3-6. The role of 

anthocyanin in improving lipid profiles is by suppressing 
the enzyme regulation of HMG-CoA reductase, thus 
inhibiting cholesterol synthesis4.

Rosella flower is a plant containing 128.76 mg / 
100g anthocyanin7. Rosella flowers are often consumed 
by people as a rosella tea. Azis et al.8 reviewed 
several research results related to the intervention of 
rosella against lipid profiles for individuals who have 
cardiovascular disease but most of them made rosella 
as tea and capsule product. However, there are still not 
many research that made beverage from extract rosella 
as functional food to see the effect on lipid profiles in 
obese individuals. Functional food has advantages 
more easily accepted and safe than capsules. Therefore, 
roselle extract beverage products are made to increase 
the acceptability and effectiveness of lipid profile 
improvement in obese individuals.

The objectives of this study were to make high 
antosianin rosella beverage formulations and to analyze 
the effect of rosella beverage toward blood lipid profiles 
(total cholesterol, triglycerides, HDL and LDL) in obese 
men.
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MATERIAL AND METHOD

The design of the intervention study was quacy 
experimental pre-post design which divided by control 
and intervention groups in March until May 2018. The 
location of this study was chosen purposively ini Bogor 
Agricultural University. The subjects were 25 male 
security guard from Bogor Agricultural University. This 
subject consitsted of 11 for the control groups and 14 
for the intervention groups. Inclusion criteria in this 
study were men who were overweight/obese with a BMI 
value ≥ 23 kg/m2 and/or waist circumference >90cm, 
aged 30-55 years, were not getting similar interventions 
(antioxidant beverages). Exclusion criteria in this study 
were having chronic disease or cardiovascular disease, 
having a disease or history of gastric disease, consuming 
alcohol, routinely taking antioxidant supplements and/or 
phytopharmaca, taking anti-hypercholesterolemia drugs.

The intervention group was given roselle beverage 
containing anthocyanin 81.16 mg/day for 6 weeks, while 
the control group was given placebo beverages that had 
the same color as the intervention product but did not 
contain anthocyanin. All groups were given 480 mL/day 
beverages. During the intervention period, the subject was 
asked not to consume high-food antioxidants, especially 
anthocyanins, and supplements or multivitamins.

The collected data includeds secondary and 
primary data. Secondary data was the profile of IPB 
security guard obtained from staff department of the 
Campus Security Unit (UKK) of IPB. Primary data 
includede organoleptic, socioeconomic characteristics, 
anthropometry and blood lipid profiles. Organoleptic 
data consists of hedonic and hedonic quality tests. Data of 
socioeconomic characteristics include of age, education, 
income and family size. These data were taken by direct 
interview to the subject. Anthropometric data included 
of weight, height, and waist circumference. Subjects 
used light clothing and barefoot during anthropometric 
measurements. Data of subject characteristics, 
socioeconomic, anthropometric and lipid profiles were 
collected at the beginning and the end of the study. The 
consumption of roselle beverages  was monitored by 
compliance form filled by the subject and confirmed by 
the researcher.

The data on socio-economic characteristics of the 
subjects were analyzed descriptively. The distribution 
of anthropometric data and lipid profiles were analyzed 

by Kolmogorov-Smirnov test. The comparison of 
levels of blood lipid profiles and anthropometry for 
intra-group comparison (baseline with endline) were 
analyzed by paired t-test, while inter-group comparison 
(between intervention and control groups) was analyzed 
by independent t-test. The ANCOVA test was used to 
determine the effect of rosella beverage intervention by 
controlling covariate variables.

RESULTS

Table 1: Characteristics subject in baseline of the 
study

Variable Group
p-value

Control
Age (th) 46.2 ± 5.0 42.6 ± 6.0 0.1301

Early adultl 2 (18.2) 4 (28.6)
Middle adult 9 (81.8) 10 (71.4)
Education 0.3662

Junior High 
School

0 (0.0) 1 (7.1)

Primary High 
School

11 (100.0) 13 (92.9)

Family size 
(people)

0.4201

≤4 people 8 (72.7) 12 (85.7)
5-6 people 3 (27.3) 2 (14.3)
Income (Rp) 0.2332

Low: <1.500.000/
month

0 (0.0) 1 (7.1)

Moderate: 
1.500.000-
2.500.000/month

6 (54.6) 5 (35.7)

Anthropometrics
Waist 
circumference 
(cm) 93.23 ± 5.50 96.29 ± 8.86 0.3271

Weight (kg) 77.01 ± 6.36 78.81 ± 8.73 0.5721

BMI (kg/m2) 28.02 ± 2.48 28.62 ± 2.35 0.5471

Lipid profiles (mg/
dL)

Cholesterol 209.09 ± 
22.40

180.00 ± 
46.16 0.0681

Trigliserida 147.45 ± 
46.77

150.29 ± 
22.97 0.9231

HDL 54.09 ± 
13.45

45.36 ± 
14.36 0.1341

LDL 125.45 ± 
24.03

104.64 ± 
40.71 0.1481

1 Independent t-test
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2 Chi-square

Table 1 describes the characteristics of all subjects. 
Most subjects were classified as middle adults with an 
average age of 46.2±5.0 (control group) and 42.6±6.0 
(intervention group). The final education level of the 
subjects is mostly high school graduates and has a 
family size of ≤4 people. Subjects had an average 

income with a range of 1 500 000 - 2 5 000 000/month 
which is classified as moderate economic level. Based 
on the results of different test analysis, there were no 
significant differences age, education, family size, 
income, anthropometrics and lipid profiles between 
intervention and control group at the baseline of study 
(p>0.05).

Table 2: Results of statistical analysis of different test anthropometric variables

Variable Phase Control Intervention p-value2

Waist Circumference Before 93.23 ± 5.50 96.29 ± 8.86

After 90.64 ± 5.56 93.21 ± 7.79

∆ Mean -2.59 -3.08 0.632
p-value1 0.005* 0.000*

Weight Before 77.01 ± 6.36 78.81 ± 8.73

After 77.04 ± 6.45 78.04 ± 8.75

∆ Mean 0.03 -0.77 0.130
p-value1 0.962 0.013*

BMI Before 28.02 ± 2.48 28.62 ± 2.35

After 28.03 ± 2.46 28.33 ± 2.38

∆ Mean 0.01 -0.29 0.133
p-value1 0.991 0.011*

*significant p<0.05

1 Paired t-test (P <0.05 = significant difference in 
intra-group)

2 Independent t-test (P <0.05 = significant difference 
between groups)

All groups experienced a decrease in waist 

circumference and were significantly different after 
intervention (p<0.05). Intervention groups experienced 
a significant weight loss (p<0.05) and BMI. meanwhile, 
the control group tends to experience a weight gain and 
BMI (p>0.05).

Table 3: Results of statistical analysis of different test lipid profiles

Lipid Profile Phase Control Intervention p-value2

Cholesterol Before 209.09 ± 22.40 180.00 ± 46.16

After 203.73 ± 26.46 173.29 ± 47.82

∆ Mean -5.36 -6.71 0.835

p-value1 0.346 0.100

Triglyseride Before 147.45 ± 46.77 150.29 ± 22.97
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After 158.82 ± 71.04 128.79 ± 17.84

∆ Mean 11.37 -21.50 0.050*

p-value1 0.414 0.038*

HDL Before 54.09 ± 13.45 45.36 ± 14.36

After 43.45 ± 6.12 44.64 ± 9.33

∆ Mean -10.64 -0.72 0.740

p-value1 0.020* 0.854

LDL Before 125.45 ± 24.03 104.64 ± 40.71

After 126.73 ± 21.55 103.57 ± 39.81

∆ Mean 1.28 -1.07 0.807

p-value1 0.868 0.861

*significant p<0.05

Cont... Table 3: Results of statistical analysis of different test lipid profiles

1 Paired t-test (P <0.05 = significant difference in 
intra-group)

2 Independent t-test (P <0.05 = significant difference 
between groups)

The result of analysis show that triglyserida level 
significant decreased in intervention group compared 
to control group. Futhermore, the other lipid such as 
cholesterol, LDL and HDL no significant difference 
between group control and intervention (p>0.05). 

DISCUSSION

Rosella beverage was made from roselle extract, 
water, sukralosa and salt. The beverages that were 
intervened were selected rosella beverages based on 
organoleptic tests. This beverage contains 10 g of rosela 
extract. The anthocyanin content in roselle beverages 
was 81.16 mg. Anthocyanin is part of flavonoids, 
considered as an antioxidant, which gives red or purple 
color to plants9. The types of anthocyanins found in 
rosella were delphinidin-3-glucoside, cyanidin-3-
glucoside, delphinidin-3-sambubioside and cyanidin-
3-sambubioside, all of which contribute to antioxidant 
activity10. Based on the analysis, the antioxidant content 
of roselle beverage were 64.8 mg vit C/100 g. The 
antioxidant content of this rosella beverage is higher 
than other antioxidant beverages such as bran beverages 

which have an AEAC value of 28.74 mg vit C/100 g11 
and jelly okra beverages with an AEAC value of 10.10 
mg vit C/100g12. Djaeni et al.13 states that rosella is a 
plant that has strong antioxidants with IC50 values 
between 50-100 ppm.

The results of this study found that giving of roselle 
beverage significantly reduced waist circumference, 
body weight and BMI compared to before intervention 
(p<0.05). This result is consistent with the research 
which proved that 1g/day roselle extract for 90 days 
could reduce BMI and body weight by 0.4 1g/day and 
0.8 kg14. Several studies in Mexico have concluded 
the use of roselle extract in weight loss because of its 
ability to excrete fat absorption and body weight in 
mice15. Rosela contains high antioxidants, one of which 
is anthocyanin. Previous meta-analysis stated that 
anthocyanin supplementation can reduce weight and 
adipose tissue in both animal and human subjects16. 

The study also found that the intervention group 
significantly reduced triglycerides compared to the 
control group (p<0.05). Meanwhile for other lipid profiles 
such as cholesterol, LDL and HDL tend to decrease 
in the intervention group (p>0.05). The occurrence of 
triglyceride decrease in the intervention subjects was 
suspected because the anthocyanin content of roselle 
beverage were 81.16 mg. The role of anthocyanin in 
reducing triglycerides is by decreasing serum apo-B and 
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apo-C III. Both serum plays a role in the metabolism of 
triglycerides to the plasma4.

HDL is one of the lipid profiles that are protective 
against atherosclerosis. Increased cholesterol levels 
had a positive effect on reducing the risk of non-
communicable diseases17. The results of this study 
indicated that there was a decrease in HDL levels in each 
group, but still within the normal range of 35-55 mg/
dL18. The HDL in the intervention group decreased by 
0.72 mg/dL (1.6%), but not significant (p> 0.05). The 
control group also significant decreased by 10.64 mg/
dL (19.7%) compared to the data before intervention 
(p<0.05). Increasing HDL level is difficult in several 
clinical studies, one of which is caused by the subject’s 
lifestyle that hascan not changed such as lack of physical 
activity. Although, subjects were given education to 
increase physical activity and to eat healthy foods, 
during the study, not all subjects were disciplined, due 
to age and work pattern as security guards who had not 
been able to perform physical activities regularly.

Rosella contains anthocyanins which can play a 
role in reducing LDL by inhibiting cholesteryl ester 
transfer protein (CETP)4. Decreased LDL levels may 
also be due to the inhibition of triacylglycerol synthesis 
by hibiscus acid compounds which are the content 
of rosella15. Meanwhile, the consumption of 160 mg 
anthocyanin supplementation twice daily for 24 weeks 
in subjects with diabetes mellitus 2 significantly reduced 
LDL levels (7.9%), triglycerides (23.0%) and increased 
HDL levels (19.4%) compared to the control group19. 
The difference in outcomes was due to several factors: 
the type and number of subjects (healthy subjects or sick 
subjects), length of study, and number of intervention 
products. Anthocyanin has a low bioavailability about 
12%20. Bioavailability is the ability of active ingredients 
that can be absorbed by the body. Therefore, anthocyanin 
intervention should be given in large quantities in order 
to be absorbed more by the body.

Base on the ANCOVA test, changes in lipid profile 
levels were not influenced by several covariate variables 
such as energy and nutrients intake, levels of lipid 
profiles before intervention and frequency of fried foods. 
This indicates that the improvement of the lipid profile 
in the intervention group was thought to be only affected 
by the intervention of roselle beverage.

CONCLUSION

Intervention of rosella beverage significant decreased 
trigliserida level, but there was tendency to decreased 
kolesterol, LDL and HDL level. The intervention 
of rosella beverage alto significant decreased waist 
circumference, weight and BMI. 
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ABSTRACT

Introduction: The use of adhesives and paints containing xylene play an important rule in footwear 
manufacturing. Xylene exposure can affect the central nervous system. To determine the level of exposure 
can be conducted by measuring the levels of methylhippuric acid (MHA) in urine. The aim of this study was 
to describe the risk of xylene exposure to workers’ health.

Method: This study used cross-sectional design and conducted in three footwear workshops in Ciomas, 
Bogor Regency in September – October 2017. The study sample consisted of 40 urinary workers and 
9-point measurements of xylene in indoor air. Especially, urine (MHA) was taken at the end of work 
hours and analyzed with UPLC MS/MS. Furthermore, xylene measurements were carried out using gas 
chromatography. For the analysis of the relationships between the concentration of xylene and MHA levels 
using simple linear regression.

Results: The concentration of xylene in the workshops was 0.00358 mg/m3 (median) with the highest 
concentration at the sample point 6 (0.03161 mg/m3). MHA in the urine of all workers was 0.000100 g/g of 
creatinine (median). From the statistical results, there was no statistically significant relationship between 
xylene concentration and MHA (p = 0,511).

Conclusions: There was a positive linear correlation between xylene concentration in indoor air of workplace 
increased and the level of MHA in urine. It means the higher the xylene concentration, the more MHA level.

Keywords: xylene, methylhippuric acid (MHA), footwear worker, workplace, working environment

INTRODUCTION

One of the volatile chemical compounds is xylene 
which source from adhesives and paints. Its presence 
in the footwear industry has proved in several studies. 
Xylene was detected in indoor air in footwear workshop 
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in Pulogadung, Jakarta.1 Similarly, the adhesive 
substance in footwear workshop in Cibaduyut, Bandung 
containing xylene solvent has found.2 The types and 
brands of adhesives in Pulogadung and Cibaduyut with 
Ciomas do not vary as they have similar characteristics. 
In another medium, it also found in shoe polish 
products.3 Accordingly, footwear workers are vulnerable 
to the exposure of xylene while working in footwear 
workshops. The pattern of their work activities directly 
contacts with harmful solvents. It will cause health 
problems later on.

Xylene enters to the human body through inhalation, 
ingestion, and absorption. Every individual has the 
distinct reactions of exposure level due to the amount 
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of concentration and duration of exposure.4 The effects 
of exposure to xylene are shortness of breath, impaired 
lung function, heart palpitations, chest pain, abnormal 
ECG, and possible kidney impairment.5,6 Other effects 
of short or long term of high concentration are affecting 
the central nervous system in the form of subjective 
symptoms of poisoning, headache, fatigue, short-term 
memory disorder, time response disorder, disorder in 
numerical ability, and alteration in equilibrium and body 
balance.5,7 Likewise, a case report in United Kingdom 
reported case of fatality in consequence of exposure to 
high Concentration of xylene in painting industry.8 There 
was evidence that xylene generated oxidative stress and 
organelle damage in lymphocytes.9 

Biological monitoring is a method used to assess 
the exposure level of the chemical agent by measuring 
the metabolite or reaction product in a tissue or body 
specimen. Xylene can be detected in the end-exhaled 
air (expiration), in blood, and urine in exposed 
individuals. However, urinary level of methylhippuric 
acid (MHA), a metabolism product of xylene, is far 
better to indicate an individual exposed to xylene than 
blood and exhaled air containing xylene.4 In a study in 
Iran, MHA in urine had a good correlation with xylene 
in the indoor air.10 Hence, MHA has recommended as 
a biomarker for monitoring workers who exposed to 
xylene.7,11 According to biological exposure index (BEI) 
of American Conference of Governmental Industrial 
Hygienists (ACGIH), the tolerable MHA is 1.5 g/g of 
creatinine.12

Until now, the use of the adhesive substance 
containing xylene solvent in the production process has 
still used because there is no a novel finding which can 
substitute existed material. Health problems, caused by 
exposure to xylene or other solvents, have not been a 
top priority to be addressed, especially in the informal 
sector. In fact, a vast range of studies has examined the 
health effects of xylene exposure and the magnitude 
of the risk. No matter how small the concentration of 
contaminants in the environment cumulatively can 
affect the health quality of workers and productivity of 
the footwear workshop. This study aimed to formulate 
risk control measures so that workers can work safely.

MATERIALS AND METHOD

This is a cross-sectional study and was carried out 
between September and October 2017. The sampling 
frame of the study was 68 workers from three footwear 

workshops which registered in the Ciomas Puskesmas 
(public health center). The sampling method was drawn 
by purposive sampling since the sampling had similar 
characteristics or conditions. All participants retrieved 
from worker list of the workshops.

Inclusion criteria for footwear workshop workers 
were following this: at least working time was one year 
and 16 years old; working at the workshop to produce 
footwear; not in good health during collecting data. 
Exclusion criteria included employees who worked in 
their home and urinary volume less than 5mL. Informed 
consent was taken from the participants ensuring their 
confidentiality and anonymity before data collection 
starting. Participants were eligible only 40 workers 
according to sample criteria.

Xylene concentration in indoor air conducted in 
9-point measurements of air sampling, 3 points in each 
workshop. The collection of air sampling was carried out 
in every workshop workspace consisting of: 1. workshop 
A: a. upper and sewing area (point 1); b. Pattern and 
finishing area (point 2); c. Lower and gluing area (point 
3), 2. Workshop B: a. Lower rear corner area (point 4); 
b. Gluing and lower area (point 5); c. Sewing, paint and 
finishing area (point 6), 3. Workshop C: a. Pattern and 
packaging area (point 7); b. Sewing area (point 8); c. 
Gluing and lower area (point 9). The duration of air 
sampling was 20 minutes by using the solid sorbent tube. 
All samples transferred to analyze in Jakarta Hiperkes 
laboratory with gas chromatography (GC) and carried 
out according to The National Institute for Occupational 
Safety and Health (NIOSH) 1501 method.13 Every air 
and urine samples which collected from the workshops 
would label in alphabetical order.

The urine samples collected in a urinary pot plastic, 
the minimum volume of 5 mL, bagged and refrigerated 
at the temperature of 4°C before storage in which they 
were stable until four weeks.14 The determination of 
MHA and urinary creatinine carried out according to 
NIOSH 8301 method.15

Data analysis used simple regression linear to 
analyze the association between xylene concentration 
and MHA in urine. All the data were collected at the end 
of working hours for the worker’s urine and the xylene 
concentration during the production process.

FINDINGS

Commonly, the workshop buildings did not have 
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workspace dividers except in the ‘C’ workshop which 
separated by the concrete wall. Every workshop 
produced different footwear products from each other. 

The ‘A’ workshop made casual shoes, the ‘B’ workshop 
made military boots and formal work shoes, and the ‘C’ 
workshop made women’s shoes and sandals.

Graph 1. Xylene Concentration (mg/m3) Based on the Air Sampling Point in Three Workshops

The presence of xylene was detected in all workshops 
and the value did not exceed the threshold limit value 
(TLV) in Indonesia of 434 mg/m3 (Permenakertrans 
No. 13 of 2011 and SNI 19-0232-2005). The highest 
concentration of xylene was at the sampling point 3 
(workshop B) of 0.03161 mg/m3 (graph 1). At this point, 
there were two main activities, painting and gluing. 
This process did not do in other workshops because 
of the different production process. Previous studies 
in Pulogadung (Jakarta) and Cibaduyut (Bandung) 
verified the presence of xylene in glue and exposed to 
workers through inhalation.1,2 Xylene in the paint is 
released through the evaporation process when spraying 
and the paint layer drying on the painted surface. Its 
presence, in paint besides adhesive, has been proven.3,16 
In another study, xylene from paint confirmed in the 
workspace.17,18 and interviews were performed to observe 

the neuropsychological symptoms that may result from 
exposure to the solvents. The result showed that the 
average concentration for the exposed group of xylene 
in the paint company working environment was 2.7 (SD 
= 2.4 Also, thinner contained about 30-40% of xylene 
and mixed in the paint.14 Thus, the xylene concentration 
was higher than the other sampling points in this study 
because there were two sources, paints and adhesives. 

The average of MHA levels for all workers in the 
three workshops was 9.00E-05 g/g creatinine (table 
1). The median value was 1.00E-04 g/g of creatinine. 
Workers in the workshop B had the highest average of 
value at 1.33E-04 g/g of creatinine compared with the 
worker in another workshop. Following that, the MHA 
level in the workshop A was 8.90E-05 g/g of creatinine. 
The lowest MHA level was workers in the workshop C 
at 6.80E-05 g/g of creatinine.

Table 1. The Distribution of Xylene (mg/m3) and MHA (g/g kreatinin)

Workshops Mean Median SD Min – Max Skewness*

Xylene

Workshop A 0.00518 0.00365 0.00364 0.00317 – 0.00873 1.376

Workshop B 0.01238 0.00534 0.01690 0.00017 – 0.03160 1.266

Workshop C 0.00434 0.00300 0.00295 0.00230 – 0.00773 1.327

Whole Workshop 0.00689 0.00358 0.00844 0.00017 – 0.03160 4.129
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MHA

Workshop A 8.90E-05 1.00E-04 8.20E-05 3.00E-06 – 3.00E-04 0.968

Workshop B 1.33E-04 1.00E-04 7.10E-05 1.00E-04 – 3.00E-04 1.404

Workshop C 6.80E-05 7.50E-05 3.40E-05 1.00E-05 – 1.00E-04 -0.728

Whole Workshop 9.00E-05 1.00E-04 6.50E-05 3.00E-06 – 3.00E-04 4.653

*) Skewness value ≤ -2 – 2 (normal distribution)

Xylene is highly soluble in blood and body tissue, 
but also rapidly biotransformed to MHA which excreted 
in urine with elimination half-times about 1 hour after 
exposure.19 In the present study, the value of MHA levels 
in the urine of all workers was not to be exceeded the 
BEI value by ACGIH (1.5 g/g of creatinine). However, 
the highest MHA level was in the B workshop (air 
sampling point 6) and consistent with the highest xylene 
concentration. MHA was the result of xylene metabolism 
which excreted in urine between 1 – 2 hours after 
exposure or maximum 24 hours later.4,19,20 Its presence 
cannot be affected by variations of renal physiology, 
such as urinary pH, diuresis rate, and reabsorption.21a 
metabolite of xylene excreted in the urine, is used for 
biomonitoring occupational exposures to xylene. Two 
cases of acute occupational poisoning from xylene 
inhalation suggested by determination of high urinary 
methylhippuric acid. Two 21 and 23 years old healthy 
male adults collapsed after inhaling an unknown paint 
thinner during painting. On admission to the emergency 
department, they were confused and agitated, without 
hemodynamic or respiratory impairment. Admission 
urinary methylhippuric acid determined by HPLC 
with UV detector were 2.57 and 2.68 g/g creatinine 
(Biologic Exposure Index, BEI, 1.5 g/g creatinine). 
Compared with blood, MHA had a strong correlation 
with xylene exposure and recommended as an exposure 
biomarker.4,12 In some studies, both variables had the 
significant relationship.19,20,22–25

The data of xylene concentration and MHA level had 
to transform using log 10 to normalize the distribution 
prior to analyzing. The correlation between xylene 
concentration and MHA level in urine showed very weak 
association (r = 0,198) and the pattern showed positive 
(table 2). It indicated that the higher the concentration 
of xylene in the air, the more MHA level in urine was 
excreted. The coefficient value of 0.011 which meant 

the regression line equation described 1.1% variation 
of MHA level. There was no statistically significant 
relationship between xylene concentration and MHA 
level (p = 0,511).

However, the relationship depicted a positive 
linear correlation which meant the higher the xylene 
concentration, the more MHA level. Other factors can 
determine the urinary excretion of MHA level. According 
to Inoue et al. studies in China 24, smoking and drinking 
alcohol tend to affect or reduce levels of MHA in the 
urine. In their findings, after workers exposed to xylene 
at a concentration of 100 ppm (434 mg/m3), MHA levels 
in urine would be 1.137 g/g creatinine. This value was 
below the ACGIH BEI value of 1.5 g/g creatinine (xylene 
concentration 434 mg/m3) because of the interaction 
variable consuming alcohol and smoking. Also, the level 
will vary from day to day and depends on the length of 
exposure times.25

Table 2. Correlation between Xylene and MHA 

Variable R R2 The Regression 
Line

P 
Value

Xylene 
(log10)

0,198 0,011 Y = -3,994 + 
0,076 X

0,511

CONCLUSIONS

This study presented the biomonitoring of 
xylene exposure to the worker. As shown, MHA was 
no statistically significant relationship with xylene 
concentration in the workshop air. However, the 
direction of the relationship between these variables 
can be concluded that MHA level in urine will increase 
when xylene concentration increase. It is advisable to 
interested parties in the informal footwear industry to 
promote occupational safety and health in the workplace. 
Also, regular health monitoring should be undertaken 

Cont.. Table 1. The Distribution of Xylene (mg/m3) and MHA (g/g kreatinin)
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to control the health effect of xylene exposure. The 
effect cumulatively after prolongation and continuous 
exposure will arise.
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Indonesia 

Untung Halajur

 Polytechnic of Health, Ministry of Health, Republic of Indonesia, Palangka Raya

ABSTRACT

Malaria is an infectious disease that is a global concern. This disease is still a public health problem because 
it has a broad impact on quality of life and economy and is possible as an emerging and re-emerging disease. 
Some risk factors that support as a chain of transmission that can cause the characteristics, behavior and 
physical environment of the house and the environment outside the house where the community lives. The 
purpose of this study was to determine the relationship of characteristics, behavior, physical environment and 
outside the home with the incidence of malaria. The study design used was case control with a restrospective 
approach with 60 case group and control subjects who did not suffer from malaria. Data analysis used Chi-
Square with calculation of Ods Ratio and logistic regression. The study shows risk factors associated with 
the incidence of Malaria were age (p: 0.001), Gender (p: 0.000), Employment (p: 0.000), while unrelated 
risk factors were education (p: <0.05, OR 1.3; 95% CI: 0.3-4.9) physical home ( p: >0.05, OR 1.2; 95% CI: 
0.5-2.4) , home environment (p: >0.05, OR 1.1; 95% CI: 0.5-2.6 ), Behavior (p: >0.05, OR 1.3; 95% CI: 
0.64-2.68). The conclusion are age, gender, occupation and behavior have a malaria risk of 13% .
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INTRODUCTION

Malaria is still a public health problem because it has 
a broad impact on the quality of life and the economy, 
and is possible as an emerging and re-emerging disease 
due to imfort cases and vectors that can spread Malaria. 
Malaria can affect the mortality and morbidity of infants, 
toddlers and childbirth and can reduce the productivity of 
human resources. The malaria morbidity rate nationally 
or API is still 1.69‰ slightly decreased compared to 
2011 (1.75‰). Furthermore, from 33 provinces that 
exist, there are still 14 provinces in Indonesia with the 
category of medium and high endemicity areas, while 
the number of malaria endemic districts is 149 of the 513 

districts/cities that exist. Central Kalimantan is one of 14 
provinces, with moderate levels of endemicity. In 2012 
morbidity of malaria or malaria API recorded 3.39‰ 
and is seen to decline in 2013 with a figure of 2.35‰.1

The city of Palangka Raya Raya includes malaria 
endemic areas in Central Kalimantan Province. The 
activities that have been carried out by Malaria Mitigation 
and Management Program in Palangka Raya City Health 
Office in controlling malaria include: MBS (Mass Blood 
Survey), distribution of LLNs (Long lasting Insecticidal 
Nets), home contact (surveillance). The number of cases 
in the past three years namely 2012-214 tends to decrease, 
where in 2012: 1,102 cases (API = 5 ‰ compared to 
2013: 568 cases (API = 3 ‰) and in 2014 became API 
approximately 2 Selanjutnya. division of service area 
of work then Tangkiling Public Health Center with the 
highest contribution from 10 Public Health Center in 
Palangka Raya City against malaria morbidity rate with 
API 6 “in 2012 and API 3” in 2013.1 This API number 
is still higher than Public Health Center of Sekupang 
(0.3%.), Tanjung Sekupang (0.2%), Sei Pancur (0.2%) 
Batam City.2 Tangkiling health center when viewed from 
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topography conditions and the condition of the area 
including lowlands and peat soils that are almost flooded 
for the whole year, coupled with sewage / ditch disposal 
systems that have not been well organized.

This study took place in the Tangkiling Public 
Health Center in Bukit Batu Sub-district, Palangka Raya 
City, with consideration that malaria cases in the area 
were still high and in residential areas there were forest 
and scrub areas that allowed high malaria transmission, 
besides malaria was an infectious disease caused by 
infection protozoa from the genus plasmodium which are 
at high risk of death with a relatively fast transmission 
process.4

MATERIALS AND METHOD

This type of research is observational using 
retrospective study method with the approach of case 
control studies. The case population in this study were 
all residents in the work area of the Tangkiling Public 
Health Center in Bukit Batu Subdistrict, Palangka Raya 
City, which suffered from malaria which was positive 
(+) reported to Palangka Raya City Health Office, 2014-
2016 period. The control population in this study were 
all residents of the Tangkiling Public Health Center in 
Bukit Batu sub-district, Palangka Raya City, who did not 
suffer from malaria but came to the public health center 
with complaints of other diseases or showed symptoms 
of fever, dizziness, vomiting and after being tested for 
negative (-) malaria.

FINDINGS 

Table 1. Proportion of Case and Control Patients according to Risk Factors,

Tangkiling District, Palangkaraya, 2014-201 6 (n = 60)

Variable
Case Control Total

P value OR 95% CI
n % n % n

Level of education          
Elementary school 5 8.3 5 8.3 10 8.3 0.408 1 0.2-2.9
Secondary school 29 48.3 22 36.7 51 42.5  1.3 0.3-4.9
High school 26 43.3 33 55 59 49.2  1 * -
Age (years)          
<21 16 26.7 2 3.3 18 15 0.001* 1 * -
21-54 40 66.7 48 80 88 73.3  9.6 2 - 44.3
> 54 4 6.7 10 16.7 14 11.7  20 3.1 - 130.1
Work          
Office workers 10 16.7 27 45.0 37 30.8 0.000* 15.1 4.6 - 50.0
Farmer-fisherman 22 36.7 28 46.7 50 41.7  7.1 2.4 - 21.5
Student-household 28 46.7 5 8.3 33 27.5  1 * -
Gender          
Male 37 61.7 56 93.3 93 77.5 0.000* 8.7 2.8 - 27.2
Female 23 38.3 4 6.7 27 22.5    
Behavior          
Good 32 53.3 28 46.7 60 50 0.465 1.3 0.64 - 2.68
Not good 28 46.7 32 53.3 60 50    
Physical in the house          
Healthy 39 65 37 61.7 76 63.3 0.705 1.2 0.5 - 2.4
Not healthy 21 35 23 38.3 44 36.7    
Physical outdoors          
Healthy 47 78.3 46 76.7 93 77.5 0.827 1.1 0.5 - 2.6
Not healthy 13 21.7 14 23.3 27 22.5    

Notes:
* Referens (using simple logistic regression test)
Test using Chi-Square (χ2) 
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Table 2.  Logistic Regression Analysis of Relationship between Age, Job, and Variables Gender with 
Malaria Events, in Tangkiling, 2014 - 2016 (n = 120)

Variabe l
Model 1 Model 2

OR OR

95% CI 95% CI

Age

<21 years

21-54 years
> 54 years

1
12.3 (1.2-123.7)
19.76 (1.5-255.4)

1
11.4 (2.4-54.7)
17.5 (2.6-119.6)

Work
Office workers
Farmer-fisherman
Student-household

0.7 (0.06-7.91)
1.5 (0.13-17.2)
1

-

Gender
Male 
Female

9 (0.9-99.8) 9.3 (2.9-30.0)

N 60 60

R2 0.326 0.326

-2loglikelihood 132.6 132.6

Based on the logistic regression above, when the 
variable job was attempted to be issued there was a 
change in the odds ratio reach 11%. If the change in the 
odds ratio> 10% then the variable is re-entered into the 
regression equation. So, in this study that affects the 
incidence of malaria is the variable age, occupation and 
gender.

DISCUSSION

The relationship between the characteristics of 
respondents with the incidence of malaria 

Age is a unit of time that measures the time of 
existence of an object or creature, both living and dead, for 
example the age of a human being is said to be measured 
fifteen years from the time he was born until the time of 
the count was calculated. By this age is measured from 
attraction only born so that the attraction of the event 
begins as long as the date (present).3 The results of the 
study found that respondents aged> 54 years were at risk 
of getting malaria by 20 times compared to respondents 
aged <21 years (OR = 20; 95%: 3.1-130.1). This risk is 
supported by the results of a simple logistic regression 
statistical test that gets a P value = 0.001 (P value <0.05). 

Gender is the difference between women and 
men biologically since birth. Risk factors for female 
characteristics (gender) have a risk of getting malaria by 
8.7 times compared to male sex. The P value obtained 
from the statistical test is 0,000 (P value <0.05) which 
means there is a difference in the proportion of malaria 
events between male and female.

Education is an effort to develop personality and 
abilities inside and outside the school and last a lifetime. 
Based on a simple logistic regression statistical test, 
it shows a similar condition, namely P value> 0.05, 
meaning that there is no difference in malaria incidence 
based on the respondent’s education level (P value = 
0.408). Despite, respondents had junior high school 
education, the risk for malaria was 1.3 times compared 
to those with high school and higher education (OR 
1.3; 95% CI 0.3-4.9). In general, someone who has 
more higher education will usually find it easier to 
understand information about something including 
information about malaria because he can read. This is 
because the information that is available is more found 
in the media, leaplets and counseling from officers. 
Education influences the learning process, the higher 
one’s education the easier it is for the person to receive 
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information. With higher education one will tend to get 
information, both from other people and the mass media. 
Knowledge is very closely related to education where it 
is expected that someone with higher education, then the 
person will also be more knowledgeable. But it needs to 
be emphasized that a person with low education does not 
mean absolute low knowledge. Increased knowledge is 
not absolutely obtained from formal education, but can 
also be obtained from non-formal education.

Work is an activity or activity of a person to earn 
income for his daily life needs. Long work is an individual 
experience that will determine growth in work. Work in 
a broad sense is the main activity carried out by humans. 
In a narrow sense Job terms are used for a task or work 
that makes money for someone. Characteristic factors 
(jobs) that were fishermen and farmers had 7.1 times the 
risk of contracting malaria diba n dingkan with students 
and household (OR = 7.1; 95% CI: 2.4 to 21.5). Based on 
statistical tests obtained P value = 0,000 (P value <0.05). 
Work related to the incidence of DHF. There are 58.8% 
of sufferers in Donggala are those who do activities 
outside the house at night. The work as a peasant farmer 
causes them to stay in the forest until the afternoon, even 
though they rarely stay there for a few days or weeks to 
farm, while they become fishermen laborers must start 
fishing from the afternoon until the dawn is in the open 
lake, the river in the fish auction this condition gives a 
big risk to be bitten by mosquitoes, including Anopheles 
Sp.5

The relationship between physical environmental 
factors of the house and the incidence of malaria

Socio-culture also affects the incidence of malaria, 
such as: the habit of going out late into the night, where the 
vector is exophilic and exophagic will facilitate contact 
with mosquitoes. The level of public awareness about 
the dangers of malaria will affect the willingness of the 
community to eradicate malaria such as environmental 
sanitation, using mosquito nets, installing wire netting 
on the house and using insect repellent.

The results of the analysis that the home 
environmental factors obtained values (OR: 1.2; 95% 
Cl: 0.5-2.4). This was supported from a statistical test 
which states that there is no relationship between the 
physical environment of the house and the incidence of 
malaria (P value> 0.05). 

The relationship between environmental factors 

outside the home and the incidence of malaria

Environmental conditions have a major effect on the 
presence or absence of malaria in an area. The presence 
of freshwater lakes, rainwater pools, rice fields, forest 
clearing, fish ponds and mining in an area will increase 
the likelihood of malaria, because the place is a breeding 
place for malaria mosquitoes, temperature and rainfall 
are also important.6 The results found that the state of the 
physical environment outside the home also showed no 
significant difference (OR = 1.1; 95% CI: 0.5-2.6). This 
is supported by a statistical test which states that there 
is no relationship between the physical environment 
outside the home and the incidence of malaria (P value 
> 0.05).

There is a significant relationship with the incidence 
of malaria p: <0.005 (use of gauze and type of house) 
with the incidence of Malaria in the area of Sarmi City 
Public Health Center Sarmi Regency. The analysis of 
risk factors for malaria in Bengkulu which states that 
ventilation using gauze, the habit of using mosquito 
nets, the use of mosquito repellent affects the incidence 
of malaria. Some factual reasons, why there is no 
relationship between the physical factors of the house, 
according to information from the person in charge 
of Malria Tangkiling Public Health Center that some 
malaria cases were found were infort cases (malaria 
because of working as sawait plantation laborers, 
traditional community mining) when they were sick 
home Tangkiling Public Health Center. Various human 
activities such as dam building, road building, mining 
and the construction of new settlements/transmigration 
often result in environmental changes that benefit 
malaria transmission.6

The relationship between behavioral factors and the 
incidence of malaria

Behavior is a response or reaction to a person’s 
stimulus (external stimuli). This behavior occurs through 
the process of a stimulus to the organism and then 
the organism responds. Health behavior is a person’s 
response (organism) to a stimulus or object related to 
illness and disease, health care system, food, and drink 
and the environment. Based on statistical analysis that 
behavioral variables obtained OR value 1.3 means that 
respondents who have poor behavior are more at risk 
of being exposed to 1.3 times compared to respondents 
have good grades, but this risk is not supported by 
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statistical tests which state that there is no relationship 
between behavioral factors with Malaria incidence is P 
= 0.465 (P >0.005). Another reason was due to malaria 
control activities at the Tangkiling Public Health Center 
since 2013 such as: Mass Blood Survey, Long Lasting 
Insecticidal Distribution (LLINs) in bulk together with 
routine MCH and Immunization activities, housing 
contracts through a positive Malaria survey, so that 
health behaviors can be accepted by the community. The 
risk of malaria can occur because of the poor habits and 
attitudes of the community is a supporting factor in the 
spread and facilitate the occurrence of malaria such as 
the habit of being outdoors at night, sleeping habits do 
not use anti-mosquito drugs during sleep.

CONCLUSION

The results of the study showed risk factors related to 
the incidence of malaria, namely age (p: 0.001), gender 
(p: 0.000.), occupation (p: 0.000), while unrelated risk 
factors were education (p: >0.05; OR 1.3; 95% CI 0.3-
4.9), physical home (p >0.05; OR 1.2; 95% CI: 0.5-2.4), 
home environment (p >0.05; OR = 1.1; 95% CI: 0.5-2.6 
), Behavior (p >0.05 , OR = 1.3; 95% CI: 0.64-2.68).
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ABSTRACT

The preconception period is the time to prepare for pregnancy, and it is prone to anemia. While iron 
deficiency is considered the main cause of nutritional anemia, changes in vitamin B6, vitamin B12, folic acid 
and zinc status are also associated with the formation and hemoglobin levels. This study aims to determine 
the relationship between intake of iron, vitamin B6, vitamin B12, folic acid and zinc with hemoglobin 
levels in preconception women in Banggai Regency from October 2016 to April 2017. This study was 
cross-sectional study design. Using data from a 24-hour food recall assessment, measuring the daily intake 
for each respondent of 132 preconception women in three sub-districts in Banggai Regency. Micronutrient 
intake was obtained by comparing nutritional intake with the table of the Nutrient Adequacy Rate (NAR) 
2013. Hemoglobin levels were measured by the cyanmethaemoglobin method. The result of this study, the 
proportion of RDA is below-estimated average needs. As a result, the average hemoglobin level was 12.67 
± 1.24 g/dl. There were 20% anemia, from anemia respondents suffering from mild anemia (16%) and 
moderate anemia (4%). With the Pearson correlation test, there was no significant relationship between iron 
(r=0.056), vitamin B6 (r=0,06), vitamin B12 (r=0.085), folic acid (r=0.062) and zinc intake with hemoglobin 
levels. In conclusion, the most preconception women are still at risk of lacking micronutrients such as iron, 
zinc, folate, vitamin B12, and vitamin B6. Prenatal counseling about the importance of nutrition for the 
health of pregnant women and their babies are needed.

Keywords: preconception women, micronutrient intake

INTRODUCTION

Globally, around 32 million pregnant women and 
273 million children under five suffer from anemia 
in Southeast Asia, the burden of anemia is very high 
and more than 1 in 4 women suffer from anemia 
during pregnancy. The causes of anemia vary, but iron 
deficiency has been identified as the most common and 
has been associated with an increased risk of maternal 
and perinatal death and poor birth outcomes1.

Banggai Regency in Central Sulawesi Province, 
Indonesia has a high prevalence of anemia of 36.6% in 
women2 compared to the prevalence of anemia on the 
national scale recently 22.7%3 prevalence rate anemia 
is higher in Banggai Regency. The study was conducted 
in three sub-districts, namely Luwuk, North Luwuk 
and South Luwuk sub-districts in Banggai Regency, to 
determine the prevalence of anemia in preconception 

women. Anemia has been associated with poor health 
outcomes such as cognitive impairment, reduced work 
capacity, increased maternal morbidity and mortality, 
low birth weight, and increased fetal and neonatal 
mortality.

Anemia is a wide public health problem associated 
with an increased risk of morbidity and mortality. Among 
many factors, good nutrition (such as vitamins and 
mineral deficiencies), non-nutrients (such as infections 
and hamoglobinopathies, blood loss, and metabolic 
disorders) that contribute to the onset of anemia4,5. 
Although iron deficiency is a major cause of anemia, 
especially in women of reproductive age, anemia can 
also be caused by a lack of folic acid, vitamin B12, 
vitamin B6 and zinc status is also associated with the 
development and control of heme formation5. The point 
of determining hemoglobin for the diagnosis of anemia 
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in women of reproductive age <12 g / dl.

In the human body iron deficiency is very common 
as the most common cause of anemia throughout the 
world. To better understand iron deficiency anemia, 
for the production of erythrocytes requires iron. Need 
a large amount of strong iron for erythrocytes and its 
precursors, further for the production of hemoglobin 
and heme. Iron is very important for the structure and 
function of hemoglobin6.

The prevalence of anemia is still highly influenced 
by micronutrient deficiency as one of the factors in heme 
synthesis in the body. Vitamin B6 deficiency can block 
the initial enzymatic steps of heme synthesis and use 
of iron in erythropoietic cells. Vitamin B6 deficiency 
of the aminolevulinate synthase enzyme can cause iron 
refractory7. This study aims to determine the relationship 
between micronutrient intake and hemoglobin levels in 
preconception women.

MATERIAL AND METHOD

This research was conducted in Banggai Regency 
in 3 sub-districts; Luwuk, North Luwuk and South 
Luwuk from October 2016 to April 2017. This research 
was an observational study with cross-sectional design. 
The study population consisted of 132 pre-conception 
women who were included in the inclusion criteria, 
aged between 18-35 years, had never been pregnant and 
did not suffer from an infectious disease. The research 
population has been registered to be married at the 
Office of Religious Affairs (ORA) of Banggai Regency, 
Central Sulawesi. Mothers come to sign an informed 
consent, are willing to take part in the research, and 
attend the recruitment process. The research data used 
a questionnaire which included the average intake of 
micronutrients for iron, folate, vitamin B6, vitamin B12, 
zinc and Hb examination as primary data.

The research data was obtained from the study 
population who entered the inclusion criteria by 
interviewing using a questionnaire. Data collection 
on the average intake of micronutrients (iron, folate, 
vitamin B6, vitamin B12, zinc) using in-depth interview 
methods for daily food consumption, 24-hour recall of 
food, namely quantitative methods of food consumption 
surveys that can provide information about food and 
drinks consumed by the subject for 24 hours. The 
24-hour Food Recall method is used to assess the 
consumption of food eaten and drunk for the past 24 

hours, since waking up yesterday morning to sleep at 
night, a 24-hour recall should be done repeatedly and 
not consecutive days. Food consumption intake data can 
represent respondents’ eating habits.

The respondents’ micronutrient intake data were 
then processed using Nutrisurvey software, compared 
to the adequacy of micronutrient consumption based 
on the table of NAR 2013. The NAR is a reference 
for nutritional intake for Indonesia aimed at knowing 
the right daily nutritional intake for individuals in 
Indonesia. To see the level of adequacy of micronutrients 
respondents used two categories of inadequate if <77% 
NAR and adequate if  ≥ 77%  NAR8. The next step is 
measuring the hemoglobin level of the subject using the 
cyanmethemoglobin method.

Research data is processed and analyzed statistically. 
Univariate analysis was carried out by entering data and 
then explained the mean and standard intake of iron, 
zinc, folate, vitamin B6, vitamin B12, hemoglobin levels 
in preconception women. The relationship of each intake 
of micronutrients with Hb levels was analyzed using 
bivariate Pearson correlation test analysis.

RESULTS

Data obtained from the results of the study showed 
that some respondents did not suffer from anemia by 80% 
with an average hemoglobin level of 12.67 ± 1.24 g/dl. 
A total of 27 respondents (20%) suffered from anemia, 
and most of the anemia respondents had mild anemia 
of 77.8% while moderate anemia was 22.2% (Table 1).

Table 1: Distribution of hemoglobin levels of 
respondents

Category n %

Anemia  (Hb<12g/
dl) 27 20

Non Anemia 
(Hb>12g/dl) 105 80

Total 132 100

Table 2 shows the mean intake of micronutrients 
among study participants. There is no correlation 
between micronutrient intake and haemoglobin level 
of the respondents. However, Vitamin B12 shows the 
highest adequacy levels while folic acid is the lowest.
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Table 2: Average intake of micronutrients and respondents, and the results of the correlation with 
hemoglobin levels

Variable Mean ± SD Min Max Adequacy Levels (%) p

Fe 6.29 ± 4.2 1.98 24.39 48.38 0.52

Vit B6 0.92 ± 0.38 0.38 2.63 70.76 0.49

Vit B12 2.92 ± 2.18 0.10 2.91 121.66 0.33

Folic Acid 97.80 ± 48.18 22.0 283.30 24.25 0.48

Zinc 6.04 ± 2.61 2.12 19.85 46.46 0.99

Hb level 12.68 ± 1.24 7.3 15.9

DISCUSSION 

Women of childbearing age have low iron reserves, 
so women tend to be more vulnerable to iron deficiency 
when iron intake is reduced or when demand increases. 
If the intake of too little food contains iron and iron in 
the consumption of low bioavailability and iron reserves 
in the body are used continuously to meet the required 
iron requirements, the stored iron will be depleted and 
the body will be deficient in iron9.

The form of iron consumed and other constituents 
in food greatly affect the absorption of iron. Iron derived 
from plant products is often consumed, while iron with 
bioavailable higher in heme iron is often consumed in 
small amounts. Non-heme iron is often poorly absorbed10. 
Haem iron can be obtained about 40% iron in meat, fish, 
poultry and is well absorbed by the body, about 60% of 
iron is obtained from animal tissues (liver). Iron from 
plants (fruits, vegetables, grains, beans) non haem iron 
forms is relatively difficult to absorb. The average iron 
intake of respondents is still less than the recommended 
NAR and the level of adequacy is adequate, reaching 
only 48.38%. After being processed using Nutrisurvey 
software, it turns out that the consumption deficit of iron, 
so that the process of hemoglobin synthesis still uses iron 
reserves in the body. The 24-hour recall results stated 
the lack of iron consumption in respondents because the 
majority of iron sources were obtained from non-haem 
iron, namely vegetables, fruits, cereals (rice, corn) and 
consumption of haem iron from fish and ungags. The 
average consumption of iron negatively correlates with 
hemoglobin levels. Respondents who were not anemic, 
the consumption of iron deficit and the possibility of 
respondents still having iron stores of ferritin in the liver 

for hemoglobin synthesis.

The results showed that the average intake of 
vitamin B6 from respondents was insufficient, still 
less than the recommended NAR and only reached 
70.76% (<77% NAR). 24-hour recall analysis showed 
that vitamin B6 intake on average was lower, and 
consumption of vitamin B6 did not correlate significantly 
with hemoglobin. Vitamin B6 deficiency can block the 
enzymatic steps of initial heme synthesis and use of 
iron in erythropoiet5ic cells. Vitamin B6 deficiency of 
the aminolevulinate synthase enzyme can cause iron 
refractory Vitamin B6 acts as an enzyme cofactor in 
the process of heme biosynthesis. This vitamin must 
be sufficient for hemoglobin synthesis so that the heme 
formation process runs well, when its availability in the 
body is low it will interfere with globin synthesis and is 
not available for erythropoiesis7.

The average intake of vitamin B12 respondents 
was good, and reached 121.66%. The results of a 24-
hour recall show that the food source of vitamin B12 
consumed by respondents is eggs, fish, and poultry. 
Further analysis showed that vitamin B12 intake did 
not correlate significantly. Although vitamin B12 intake 
is good, but it does not directly increase hemoglobin 
levels, because micronutrients interact with each other 
to increase hemoglobin levels. Vitamin B12 plays 
a role in various metabolic as a coenzyme. Vitamin 
B12 (cobalamin), the active form of cobalamin as 
methylcobalamin, coenzyme synthase methionine, an 
enzyme involved in the synthesis of methionine and 
tetrahydrofolate from methyl tetrahydrofolate and 
homocystein. This is where the folate and cobalamin 
(vitamin B12) metabolic pathways meet and are called 



 674        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

“folate traps” Cobalamin deficiency is usually caused by 
poor absorption of folate in the digestive tract11.

Food sources rich in folate are wheat germ, yeast, 
innards (especially liver), cereals, and leafy vegetables. 
The folate content in food will decrease significantly when 
it takes too long to cook vegetables. Folate is a sensitive 
molecule that can be degraded by heat and oxidation. 
This is what causes folate deficiency to occur12. Lack of 
consumption of folate by respondents. Because of the 
lack of sources of food consumption of folic acid from 
respondents such as liver, and meat, which is not a habit 
of the respondent’s diet. The results of 24-hour recall, the 
average intake of folate respondents was inadequate, still 
less than the recommended  and only reached 24.25% 
(<77% NAR). Analysis showed that folate intake did not 
correlate significantly with hemoglobin NAR. Because 
folic acid is not biochemically active, folate is converted 
to tetrahydrofolate acid and methyltetrahydrofolate. 
This form of folic acid is transported by receptor-
mediated endocytosis in cells to maintain normal 
erythropoiesis. Lack of folate and cobalamin (vitamin 
B12) ultimately causes thymidylate deficiency. DNA 
contains 2 pyrimidine bases (thymin and cytosine) and 2 
purine bases (adenine and guanine). When thymidylate 
or thymine is deficient in position in the strand the DNA 
will be replaced by uracil. When uracil units in the 
structure of DNA, repair enzymes know and try to repair 
DNA. If it fails to repair DNA abnormal DNA synthesis 
or apoptosis will occur, which will cause erythropoiesis 
to be ineffective11.

Foods that contain lots of zinc come from animals, 
especially meat. Other foods rich in zinc are legumes, 
whole grains, nuts, and seeds. Heme formation can be 
disrupted if the body suffers from zinc deficiency and 
this usually occurs due to insufficient need for zinc13. 
The average zinc consumption of respondents was less 
than the recommended NAR and the level of adequacy 
was inadequate because it only reached 46.46% (NAR 
<77%). The results of the 24-hour recall analysis showed 
that respondents consumed fish, poultry and peanut 
groups as sources of zinc food. Zinc intake did not 
correlate significantly with hemoglobin. Zinc is involved 
in the synthesis of hemoglobin through the activity of 
zinc-dependent enzyme systems, namely aminolevulinic 
acid dehydrase which plays a role in heme synthesis, 
which occurs in the cytosol cell14.

CONCLUSION

Preconception mothers are mostly at risk of lacking 
micronutrients such as iron, zinc, folate, vitamin B12, 
and vitamin B6 which can interfere with the formation 
of hemoglobin. Understanding the importance of 
nutrition is needed, through prenuptial counseling about 
the importance of nutrition for the health of pregnant 
women and their babies.
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ABSTRACT

Background: In recent years enormous use of quinolones leads to increasing resistance towards multiple 
antimicrobial agents, by various pathogens in different geographical regions with the varying rate.

Objective: In this study, we report the antibiotic susceptibility profile and molecular characterization of 
Quinolones resistant Klebsiella pneumonia isolates originated from Iraq province.

Methodology: Klebsiella pneumonia isolates grown from various clinical sources were phenotypically 
confirmed by a pool of biochemical tests and reconfirmed using gene sequence of rpo housekeeping gene. 
Antibiotic susceptibility biogram was carried by disc diffusion agar method, quinolones resistant isolates 
were subjected to ciprofloxacin MIC testing and cartwheel method was used to determine the screening 
efflux pump activity in resistant isolates. All resistant isolates were subjected to molecular screening to 
detect resistance genes gyrA, parC, qepA, qnrB, qnrS and aac(6)Ib. 

Results: Forty-three K. pneumonia isolated were identified by biochemical testing and confirmed by rpo 
gene sequence. Antibiotic susceptibility results showed a high rate of resistance to Ceftriaxone, gentamicin 
ciprofloxacin, and Levofloxacin antibiotics. Ciprofloxacin MIC results revealed 96.1% isolates had value 
above 256 µg/ml. Ciprofloxacin mixed with EtBr at various concentrations resulted in a decrease of MIC. 
Genetic detection revealed the predominance of gyrA and aac(6)Ib gene. The phylogenetic trees showed the 
high clonal diversity among isolates.   

Conclusion: The high percentage of resistance towards different types of antibiotics including 
fluoroquinolones is considered to be problematic for public health and represents a serious challenge to 
infectious disease specialists worldwide. 

Keyword: MDR K. pneumoniae; quinolones resistance gene; PMQR; cartwheel test.
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INTRODUCTION

Antimicrobial agents’ quinolones prescribed as the 
best treatment for community and hospitals acquired 
infections1 including multidrug-resistant Gram-negative 
bacteria such as Klebsiella pneumonia which is a 

member of the notorious “ESKAPE” group organism 2, 

3.  Quinolone is one of most used and effective antibiotic 
for the treatment of multidrug-resistant bacteria 
which has broad-spectrum antimicrobial activity. K. 
pneumonia resists antibiotic action through several 
mechanisms which includes drug inactivation, target 
alteration, increased efflux pump activity and decreased 
cell permeability 1. Resistance to quinolones is mediated 
by mutation occurred in chromosomal genes encoding 
to DNA gyrase and/or topoisomerase IV additional to 
mutation occurred in regulatory genes that regulate efflux 
pumps activity 4, otherwise, resistance to quinolones 
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occurred in bacteria basically by a chromosomal 
mutation in parC and gyrA genes of QRDR region 3, 5.

The previous assumption was that quinolones 
resistance is due to bacterial chromosomal mutations. 
It was later in 1998 they described plasmid-mediated 
genes in K. pneumonia, named ˵qnr˶ which encodes 
pentapeptide repeat family plays role in binding 
and protecting DNA gyrase and topoisomerase IV 
from the repression of ciprofloxacin 4, 6, 7. Later four 
major groups qnr genes qnrA, qnrB, qnrC and qnrS, 
were identified together with two plasmid-mediated 
quinolones resistance (PMQR) genes aac(6ꞌ)-Ib-cr and 
qepA encods  various aminoglycoside transferases that 
modify ciprofloxacin to facilitate an efflux pump protein 
8. Bifunctional acetyltransferase protein is coded by 
aac(6ꞌ)-bI-cr acetylate amino nitrogen in piperazine of 
fluoroquinolones such as norfloxacin, ciprofloxacin, and 
aminoglycoside such as amikacin and kanamycin 9. This 
gene commonly exists in the multi-resistance plasmid as 
a cassette in integrin, and may also have other PMQR 
genes additional to ESBL CTX-M-15 7, 10, 11.  Hydrophilic 
fluoroquinolones such as norfloxacin and ciprofloxacin 
can be decreased by plasmid-mediated efflux pump 
QepA which is the major group of facilitator family, 
exist in plasmid encoding to aminoglycoside ribosomal 
methylase rmtB 12, 13, 14. Increasing prevalence of PMQR 
have been reported worldwide in clinical isolates of K. 
pneumonia, however, there is no report evaluating the 
quinolone resistance epidemiology in Iraq. This would 
be the first study where we characterized predominant of 
quinolones resistant gene in the capital of Iraq (Baghdad 
city).

MATERIAL & METHOD

Isolation & identification of K. pneumoniae: 

Forty-three bacterial isolates from Klebsiella 
pneumonia were collected between June and December 
2016. These isolates were obtained from patients attending 
medical care services in Baghdad hospitals, Medical 
city hospital, Ibn Balady hospital, Al-Zahra hospital and 
Al-Yarmok hospital in Baghdad city. Bacterial species 
identification was based on the morphological and 
biochemical test, followed by using rpo gene sequence 
analysis. The sequence of oligonucleotides of rpoB gene 
specific design for this study as listed in the table (1).

Antimicrobial susceptibility test and Minimum 

inhibitory concentration (MIC) for ciprofloxacin 

Susceptibility to various antimicrobial agents was 
performed using the disk diffusion method and Mueller-
Hinton agar according to the CLSI guidelines 15. MIC was 
performed against all 27 resistance isolates according to 
the CLSI 15 criteria following a standard agar dilution 
method started with 1024µg/ml and applied two serial 
dilutions. Escherichia coli ATCC 25922 was used as 
quality stander strain (Central Public Health Laboratory, 
Baghdad). 

Efflux pump detection-cartwheel method 
(screening method)

Phenotypic detection of Efflux Pumps mechanism 
was performed by EtBr-agar cartwheel (EtBrCW) 
method in MHR agar plates using Ciprofloxacin and 
EtBr stain 16. EtBrCW was done by EtBr stain at various 
concentration (5, 10,15,20,25 µl/ml) on MHA agar plates 
containing ciprofloxacin ranging from 16 to 1024 μg /
ml which prepared on the same day for the experiment. 
The minimum concentration of EB that produced 
fluorescence of the bacterial mass was recorded 17. In the 
study, we used Escherichia coli ATCC 25922 strains as 
negative controls.

Genotypic analysis: Quinolones resistance genes 
detection

The DNA extraction was performed for all 
isolates according to genomic extraction kit following 
Manufacture instruction (wizbio/ Korea). All the 
isolates were subjected to molecular screening by PCR 
amplification technique to detect Quinolone Resistance 
genes, Different primers were used as listed in (table 
1), PCR products were sent for sequencing, which was 
carried out by Macrogen DNA Sequencing (Seoul, 
Korea) and compared with NCBI (https://www.ncbi.
nlm.nih.gov/).

RESULTS

Isolation &identification  

The isolates were collected from various clinical 
samples such as wound infection (n=13), bloodstream 
infection (n=8), urinary tract infection (n=8), burn (n=5), 
ear (n=4), sputum (n=3), and one each from the fluid, 
and bronchial infection.  All the isolates were confirmed 
as K. pneumoniae by phenotypic identification using a 
set of biochemical test, followed by the Vitek 2 system, 
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then re-confirmed by gene sequence analysis of rpoB 
gene (β-subunit of RNA polymerase). 

Antibiotic susceptibility test

The resistance pattern differs from being highly 
resistant to CRO 86.04% (37/43), followed by GM 
(69.7%; 30/43), CIP & LEV (60.4%; 26/43). Isolates 
showed moderated resistance to AUG & NOR & FOX 
(55.8%; 24/43), IMI (53.4%; 23/43) and AK (48.8%; 
21/43) as compared ATH (44.1%; 19/43). 

 The results of the MIC test showed that n all isolates 
were completely resistant to Ciprofloxacin with MI(C 
higher than 16 μg /ml.  , while 25/ 27(96.1%) of isolates 
had MIC above 256 μg /ml, 23/27 (83.4%) of isolates 
showed 512 μg /ml and 9/27 (34.6%) of isolates showed 
1024 μg /ml of MIC to Ciprofloxacin alone.  While, 
when we mixed Ciprofloxacin with Ethidium bromide 
(EtBr) for detection in efflux pump by agar cartwheel 
method (screening method) the results showed a 
decrease in resistance rates. The study isolates showed 
100% resistance to at 16, 32 and 64 μg /ml of EtBr, while 
decrees to 92.3% (24/ 27) when used with  128 and 256 
μg /ml with EtBr. Resistant was further decreased to 

69.2% (18/ 27) in 512 μg /ml of EtBr. With the use of 
1024 μg /ml EtBr, this resistant was seen only in 19.2% 
(5/ 27) isolates. Figure 2 showed the accumulation of 
fluorescent chromophore by efflux pump activity of 
isolates, furthermore, table (2) showed the distribution 
of efflux activity with a verity concentration of EtBr 
(Table 3).

Results of Genetics detection for antibiotics 
resistance genes revealed that 27 isolates harbor more 
than one mechanism of resistance to quinolones and 
modification enzymes in aminoglycosides. The most 
predominance genes was aac(6)-Ib gene 25(92.5%), 
followed by parC gene 20/27 (74.1%), gyrA gene 18/27 
(66.6%), and qnrB gene 14/27 (51.8%), while show low 
percentage  predominance of qepA gene 11/ 27(40.7%) 
and qnrS gene 10 (37.03%) was also observed. Table (2) 
illustrates the distribution of the resistance gene among 
K. pneumonia (27/43) isolates. The phylogenetic tree 
was built depending on antibiotic susceptibility; the 
isolates showed high clonal diversity as it appears in 
figure 1a & 1b. 

Table (1): The primers used in the current study for PCR amplification

ReferencesTmSize 
products               Primers 5 ---- 3Name of 

genes

252 C349bp
F-AAATCTGCTCGTGTCGTTGG‐3
 R‐ GCCATACCTACAGCAATACC‐3

gyrA

260327bp
F‐AAGCCCGTACAGCGCCGTATT‐3’
R’‐AAAGTTATCTTGCCATTCGCT‐3’

parC

1854 C596bp
F- AACTGCTTGAGCCCGTAGAT -3’
R - GTCTACGCCATGGACCTCAC - 3’

qepA

1852 C476bp
F-GATCGTGAAAGCCAGAAAGG -3’
R- ATGAGCAACGATGCCTGGTA - 3’

qnrB

1860 C428bp
F- GCAAGTTCATTGAACAGGGT- 3’
R- TCTAAACCGTCGAGTTCGGCG- 3’

qnrS

This study50 C1056 bp
F- GGC GAA ATG GCW GAG AAC - 3’
R- GAG TCT TCG AAG TTG TAA - 3’

rpoB

1956482bp 
F- TTG CGA TGC TCT ATG AGT GGCTA
R- CTC GAA TGC CTG GCG TGT TT

aac(6’)-Ib-
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Table (2): Determination of efflux activity at 
varying concentrations of ethidium bromide as 
fluorochrom

No. of Resis-
tance  isolates

Concentration of EtBr+ Cip-
rofloxacin at which bacteria 
started to fluoresce (μg /ml)

Efflux
activity

1 1024 +
3 512 +

6 512 +

9 64 -

12 1024 +

13 512 -

15 512 +

17 512 +

18 1024 -

19 512 -

20 512 -

21 512 -

23 512 -

25 512 -

26 256 -

27 512 -

28 512 -

29 256 -

30 256 +

31 512 -

32 64 -

33 512 +

35 512 +

36 512 -

41 512 -

42 512 -

43 1024 +

Cont.. Table (2): 

Table (3): Distribution of quinolones resistance genes according to the source of

Klebsiella pneumoniae clinical isolates (N=27)

bronchialearUTIburnsputumbloodwoundNo. of isolatesQuinolones 
Resistance Genes

015313518(66.6%)gyrA

114313720(74.1%)parC

025613825(92.5%)aac (6)-Ib

112211311(40.7%)qepA

012403414(51.8%)qnrB

112311110(37.03%)qnrS
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Figure 1a & b. The phylogenetic tree was built depending on antibiotic susceptibility; the isolates showed high clonal diversity

Figure 2.  The presumptive overexpressed of efflux pump activity was shown by EtBr-agar cartwheel method
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DISCUSSION 

In the present study, results showed frequency 
of K. pneumonia isolates was in good numbers from 
different sources of infections. It considered as 
problematic organisms belong to its ability to resists 
different types of antibiotics including fluoroquinolones 
due to having several mechanisms of resistant. 2. This 
study revealed that Klebsiella isolates harbored more 
than one resistance gene, 15, 16 similar to Al-Najaf city 
study in which it was reported that 14/34 (41.14%) of 
Klebsiella isolates harbored aac(6)Ib gene. In this study, 
the harboring percentage with this gene was up and 
reached 25/27(92.5%). All 25 isolates appeared resistant 
to Amikacin and gentamycin in a phenotypic test; the 
mechanism of resistance was due to modification in 
aminoglycoside enzymes groups. The earlier study 
stated 17 the predominant of this gene was common in 
Enterobacteriaceae. Further aac(6)Ib gene seems to 
coding resistance phenotype for gentamycin, tobramycin, 
kanamycin, and amikacin which explains why there is 
a high percentage of resistance in present in Klebsiella 
pneumonia. On the other hand, parC gene appeared in 
20/27 (74.1%) and gyrA in 18/27 (66.6%) of Klebsiella 
isolates. These genes codes for resistance to quinolones 
which causes mutation at positions of Ser80 of parC and 
Ser83 of gyrA leading to high level of resistance 16, 17. 
Therefore it can be said that multiple mutations in parC 
and/ or gyrA were required to expression high level of 
resistance in Klebsiella pneumonia 17. Single alteration 
of gyrA protein may cause low-level ciprofloxacin 
resistance while a double mutation in gyrA protein may 
lead to high-level ciprofloxacin resistant. Interestingly 
most of the study isolates had parC & gyrA genes 
which explains the reason of high-level ciprofloxacin 
resistance. However, the eleven out of twenty-seven 
isolates in the current study display a single alteration 
in parC and gyrA genes with high-level ciprofloxacin 
resistance. 

The tripartite complex consists of an inner 
membrane protein (IMP) of the resistance nodulation 
cell division (RND) family, outer-membrane protein 
(OMP) and a periplasmic membrane fusion protein 
(MFP) which connect the other two proteins 14.  Efflux-
mediated drug resistance is more complex due to the 
molecular architecture of the cell envelope in gram-
negative bacteria which compounds from tripartite 
complex outer-membrane protein OMP, inner membrane 
protein IMP and MFP periplasm-mic membrane fusion 

protein which connects between them. These belong to 
resistance nodulation of cell division RND family, and 
tripartite proteins play role in pump out antibiotics from 
the cell, furthermore efflux pumps of the RND family are 
prominent in clinically significant MDR Gram-negative 
bacteria 14. 

Efflux systems have a critical role in the development 
of mechanistic drug resistance in Gram-negative 
bacteria, this pump solutes out of the cell, permitting 
microorganism to adjust their internal environment by 
getting out toxic substance like metabolite, antimicrobial 
agents and quorum sensing signal molecules.  In this 
study, we have employed PAN, reported to be one of 
the first inhibitors of RND pumps. The EtBr-agar 
cartwheel screening method showed efflux activity in 27 
strains. Also, the dendrogram showed the clustering of 
these isolates belong to antibiotics resistance and gene 
distribution in it. Our study reveals the emergence of 
efflux pump-mediated drug resistance in MDR Gram-
negative bacteria in the Middle East, especially in Iraq.  
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ABSTRACT

The association of obesity and cigarette smoking against hypertension has been known but still rarely 
performed a joint effect of obesity and cigarette smoking in causing hypertension stage 1. This study aims 
to evaluate the joint effect of obesity and cigarette smoking against hypertension stage 1 in Indonesia. This 
is a cross-sectional study. Subjects in this study were the age group ≥18 years old who were followed by 
the interview. We investigated factors related to hypertension stage 1 in Indonesia associated with obesity 
and cigarette smoking by controlling other confounding variables. The prevalence of hypertension stage 1 
was 19.84% among participants. Multivariate analysis showed that people who smoked and obese had a 
2.61 greater risk of having hypertension stage 1 compared with obese and non-smokers 2.41, and people not 
obese and smoking 1.18. People with obesity and smoking have a greater risk of developing hypertension 
stage 1. Substantial effort must be made to raise awareness about controlling blood pressure regularly and 
early treatment especially in people who were smoked and obese.
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INTRODUCTION

The prevalence of hypertension will continue to 
increase every year and it was predicted that by 2025 as 
many as 29% of adults worldwide will get hypertension.1 
According to WHO 2013, there were 9.4 million deaths 
each year caused by hypertension, of which 1.5 million 
deaths occur in Southeast Asia that can cause an increase 
in health costs.2 In Indonesia according to Basic Health 
Research (Riset Kesehatan Dasar) 2013 the prevalence 
of hypertension in Indonesia is 25.8%.3 

Epidemiological studies have shown that obesity can 
trigger hypertension. Obesity accounts for 65-75% of 
the risk of primary hypertension. Increased renal tubular 
sodium reabsorption disrupts natriuresis pressure and 
plays an important role in initiating hypertension due 

to obesity.4 Jiang et al study showed that obesity was a 
risk factor for hypertension.5 A prospective cohort study 
conducted by Li et al 2017 also shows that obesity was 
a risk factor for hypertension with a risk of 3.34 times.6 

In addition to obesity, there were many other factors 
that play a role in increasing the risk of hypertension, 
including smoking behavior. Smoking can cause 
hypertension due to chemicals contained in cigarettes 
that can damage the inner lining of the arterial wall, so 
that the arteries were susceptible to plaque accumulation. 
This is mainly due to nicotine which can stimulate the 
sympathetic nerves to make the heart work harder and 
cause constriction of blood vessels and increased blood 
viscosity.7 Study by Li, et al (2017) on the relationship 
between smoking behavior and blood pressure in men in 
China showed that the prevalence of hypertension was 
higher in smokers than in people who had never smoked 
(OR 2.36; 95% CI: 1.67-3.34).8 Looking at the above 
problems, the joint effect of obesity and smoking on 
hypertension stage 1 in Indonesia need to be evaluated. 
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METHOD

The IFLS-5 survey procedures had been approved 
by Institutional Review Boards (IRBs) in the United 
States at Rand Corporation, Santa Monica, California 
and in Indonesia at Ethics Committees of Gadjah Mada 
University. This study uses a cross-sectional design 
using data from the Indonesian Family Life Survey-5.9  

The surveys collected information on individual, 
household and community level data using multistage 
stratified random sampling. IFLS is a longitudinal 
household survey involving both questionnaire and 
anthropometric measurements, and which was collected 
under the supervision of the Rand Corporation. IFLS-5 
was conducted in 13 provinces in Indonesia.10

IFLS-5 was conducted in September 2014-March 
2015 on 16,204 households and 50,148 individuals.11 
The study population was the population who became 
the subject of IFLS-5 research in 2014. While the sample 
was the age group ≥18 years who followed the interview 
and had questionnaire data on important variables and 
complete blood pressure examination. Respondents 
who took hypertension drugs, female and were in 
hypertension stage 2 excluded in this study.

We include demographic information, individual 
characteristics and behavioral factors as confounding. 
We categorize the level of education completed by 
respondents to low, high and other levels of education, 
while marital status was classified as unmarried, 
married, or divorced. We include smoking behavior as 
an indicator of health risk and respondents who were 
categorized as not smoking and smoking. 

Physical activity was assessed through a series of 
questions (a brief form modified from the International 
Physical Activity Questionnaire (IPAQ)) on the type and 
time of physical activity involved in, in all parts of life: 
work, home and exercise and then classified as sufficient 
and less physical activity.12

History of Diabetes Mellitus is assessed through 
questions ever diagnosed or not done by doctors or 
paramedics as well as a history of high cholesterol. We 
also measured respondents’ fiber consumption in the 
past week, which was seen from the consumption of 
fruits and vegetables. 

Body mass index (BMI <27 kg/m2: normal weight; 
and ≥27.0 kg/m2: obesity derived from the height and 
weight measured during the physical examination, these 
criteria were determined based on the Ministry of Health 
of the Republic of Indonesia in 2013. Height measured 
by the Seca plastic height board model 213 and weight 
was measured using Camry model EB1003 scale. In 
this study the measurement of body weight and height 
was carried out by the interviewer or enumerator who 
was competent in their field and had received previous 
training. 

Blood pressure was measured 3 times at an 
individual age of ≥18 years, using Omron meter HEM 
7203. The first measurement was done at the beginning 
of the interview with the next two steps taken during 
the interview. The average of the 3 measurements was 
used for the current analysis. According to the JNC 7 
blood pressure was categorized into 4 levels, namely 
normal (<120 / 80mmHg), prehypertension (120-139 / 
80-89 mmHg), hypertension stage 1 (140-159 / 90-99 
mmHg), and hypertension stage 2 (≥160/100 mmHg). 
We classify respondents as hypertension stage 1 if their 
blood pressure 140/90 mmHg-159/99 mmHg based on 
the criteria of JNC 7. Blood pressure measurement was 
carried out by the interviewer or enumerator who was 
competent in their field.13

Only respondents with complete information and 
blood pressure measurements were taken 3 times and 
were in normotensive or hypertension stage 1 included 
in the analysis. Logistic regression was performed 
to calculate the risk in all age groups. This study 
includes age, education level, marital status, history 
of Diabetes Mellitus, history of high cholesterol, fruit 
and vegetable consumption and physical activity as 
potential confounders variables by including them in 
multivariable analysis between obesity and cigarette 
smoking to Hypertension stage 1. If there is a difference 
of more than 10% between POR crude and POR adjusted 
then these variables were considered as confounding 
variables and not included in the next model. The same 
procedure was used to estimate adjusted odds ratio (and 
95% confidence interval) for hypertension stage 1.14 
Finally, the joint effect (and 95% confidence interval) 
of obesity and cigarette smoking, individual effect of 
obesity among non-smoker, and effect of smoking among 
non obese person on hypertension were evaluated. 
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Figure 1. Selection of Study Sample Flowchart

RESULTS

The description of each study variable can see in Table 1. Of the 12,150 adult male respondents, the proportion 
of hypertension stage 1 in Indonesia was 19.84%. While the proportion of obesity and cigarette smoking was 18.78% 
and 36.43%, respectively.

Table 1. Frequency of Hypertension Stage 1 According to Individual Characteristics

Characteristics
Hypertension Stage 1 Non Hypertension 

Total
n = 2411 % n = 9739 %

Age Category (years)
18-27 233 9.66 2901 29.79 3134
28-37 473 19.62 3397 34.88 3870
38-47 577 23.93 2018 20.72 2595
48-57 551 22.85 914 9.38 1465
>57 577 23.93 509 5.23 1086
Education Level
High 829 34.38 4783 49.11 5612
Low 1531 63.50 4670 47.95 6201
Other 51 2.12 286 2.91 337
Marital Status
Single 474 19.66 1861 19.11 2335
Married 1708 70.84 6988 71.75 8696
Divorced 229 9.50 890 9.14 1119
Diabetes Mellitus History
Yes 91 3.77 137 1.41 228

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Selection of Study Sample Flowchart 
 

Respondents at IFLS-5 of all ages 
(0-70 + years) 

N=50,143 

Respondents aged ≥18 years 
N=29,958 

Male respondents 
N= 12,159 

Respondents with blood pressure 
information N=25,015 

Complete information on blood 
pressure and other study variables 

n= 12,150 

Respondents with variables that 
can be used 
N=36,405 



 686        Indian Journal of Public Health Research & Development, December 2018, Vol. 9, No. 12           

No 2320 96.23 9602 98.59 11922
Physical Activity
Enough 1463 60.68 6449 66.22 7912
Less 948 39.32 3290 33.78 4238
High Cholesterol History
Yes 171 7.09 328 3.37 499
No 2240 92.91 9411 96.63 11651
Smoking Status
Yes 939 38.95 3487 35.80 4426
No 1472 61.05 6252 64.20 7724
Obesity
No (BMI <27,0) 1676 69.51 8192 84.12 9868
Yes (BMI  ≥27,0) 735 30.49 1547 15.88 2282
Fruit and Vegetable Consumption
Enough 1791 74.28 7141 73.32 8932
Less 620 25.72 2598 26.68 3218
Combination of Obesity and Smoking

Non-obese + Non-smoking 1004 41.46 5237 53.77 6241

Obesity + Non-smoking 468 19.41 1015 10.42 1483

Non-obesity + Smoking 672 27.87 2955 30.34 3627
Obesity + Smoking 267 11.07 532 5.46 799

Note: BMI: Body Mass Index

Based on the table 1 it can be seen that the 
proportion of obesity is higher in hypertension stage 1 
people (30.49%) than those non-hypertension (15.88%). 
Hypertension stage 1 at age> 57 years was higher 
(23.93%) than non-hypertension (5.23%), as was 48-

Cont... Table 1. Frequency of Hypertension Stage 1 According to Individual Characteristics

57 years of age higher (22.85%) than non-hypertension 
(9.38). Hypertension stage 1 in obese and smoking 
people was higher (11.07%) than non-hypertension ones 
(5.46%). Hypertension stage 1 in low education was 
higher (63.50%) than non-hypertension ones (47.95%).

Table 2. Final Model Joint Effect of Obesity and Cigarette Smoking against Hypertension Stage 1

Combination of Obesity and Smoking
Hypertension Stage 1 Non Hypertension

POR (95% CI)
n % n %

Obesity + Smoking 267 11.07 532 5.46 2.61 (2.22-3.07)

Obesity + Non Smoking 468 19.41 1015 10.42 2.41 (2.11-2.74)

Non Obesity + Smoking 672 27.87 2955 30.34 1.18 (1.06-1.32)

Non Obesity + Non Smoking 1004 41.46 5237 53.77 1.00 (Referant) 

Note: Adjusted by age, education level, marital 
status, diabtes mellitus history, high cholesterol history, 
physical activity, fruit and vegetable consumption

Based on table 2, it was known the final model of 
the relationship of obesity and cigarette smoking to the 
hypertension stage 1 after being controlled for age. The 
risk of hypertension stage 1 of respondents classified 

as obese and also smoking was the largest, which 
was 2.61 compared to those who were not obese and 
did not smoke (95% CI; 2.22-3.07). While the risk of 
hypertension stage 1 in respondents classified as obese 
but not smoking was 2.41 greater than in the non-obese 
and non-smoking group with 95% CI; 2.11-2.74. Then, 
the risk of respondents who were classified as non-obese 
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but smoking was known to be 1.18 greater than those 
who were not obese and do not smoke to experience 
hypertension stage 1 (95% CI; 1.06-1.32). 

DISCUSSIONS 

Based on the results of the analysis, it was known 
that the combination of obesity and smoking together 
was a risk factor that is associated with an increase in 
the proportion of hypertension stage 1. The results of 
this study showed that the proportion of hypertension in 
stage 1 in respondents classified as obese and smoking 
was 2.61 compared to who were not obese and do 
not smoke. While the risk of hypertension stage 1 in 
respondents classified as obese but not smoked by 2.41 
was greater than in the group that was not obese and 
does not smoke. Then, the risk of respondents who were 
classified as non-obese but smoking was known to be 
1.18 greater than those who were not obese and do not 
smoke to experience hypertension stage 1.

Based on previous study, mentions a significant 
relationship between obesity with hypertension stage 
1. The relationship of obesity has long been known and 
has been widely reported by many researchers, but the 
mechanism of the occurrence of hypertension due to 
obesity was not yet clear. Most researchers focus on the 
pathophysiology on three main things, namely autonomic 
system disorders, insulin resistance and abnormalities in 
the structure and function of blood vessels. These three 
things can influence each other.15 

Weight loss was the most instrumental element in the 
prevention and treatment of hypertension. Hypertension 
patients were encouraged to lose weight if they were 
obese and this will affect blood pressure.16 Every 1 kg of 
weight gain had Hazard Ratio to suffer from hypertension 
at 1.36 (95% CI: 1.29-1.45).17 In addition, based on the 
results of previous studies showed that every kilogram 
of weight loss can reduce systolic blood pressure by 1.05 
mmHg and diastolic by 0.92 mmHg.18 

The results of this study also showed that obesity 
has a significant relationship with the hypertension 
stage 1. The results of bivariate analysis showed that 
respondents who were obese (BMI> 25) were at risk 
2,008 times (95% CI: 1.261-3.198) to suffer from 
hypertension stage 1 compared to respondents who 
were not obese. So that there was a large relationship 
of obesity with hypertension stage 1 which is 1.681 
times (95% CI: 1.049-2.696), meaning that respondents 

with obesity have a risk of 1.681 times to suffer from 
hypertension stage 1 compared to those who were not 
obese after controlled age variables, history of diabetes 
mellitus and physical activity.19

According to WHO recommendations, a person was 
declared hypertension, it needs to be re-evaluated about 
1 or 2 weeks. However, in this study only assessed at 
one time (only implemented once), so that the possibility 
can lead to a measurement bias. To minimize bias 
measurement of hypertension stage 1 variable, among 
others, by measuring blood pressure carried out by 
trained medical personnel and determining the diagnosis 
of hypertension was done by a doctor. In addition, 
routine calibration was carried out against tensimeters 
before use.

CONCLUSIONS

The proportion of hypertension stage 1 in Indonesia 
who became respondents in IFLS-5 is 19.84%. The 
combination of obesity and cigarette smoking have a risk 
of 2.61 times to suffer from hypertension stage 1 compared 
to those who not obese and not smoking. Obesity and 
cigarette smoking together show a greater association 
with hypertension stage 1 than obesity or smoking 
alone. Given the high prevalence of hypertension it was 
necessary to increase health promotion efforts including 
the addition of nutrition counseling and counseling as 
well as joint sports activities (gymnastics) in integrated 
coaching activities. The government and all health 
workers were more optimizing the implementation of 
Integrated Non-Communicable Disease Development 
Post. Communities, especially those classified as high-
risk (obesity and cigarette smoking) can realize the 
importance of independently performing hypertension 
stage 1 screening in this case was general obesity of 
body weight and height, and smoking as a first and 
foremost step to prevent the emergence of the incidence 
of hypertension stage 1. 
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ABSTRACT

Background: Hypertension is one of the most important causes of premature death worldwide. Several 
studies had explored which obesity indices were more strongly associated with hypertension but the results 
were still varies. This study aimed to compare various obesity indices that has more strongly associated with 
stage 1 hypertension in Indonesia.

Method: A total of 8240 respondents aged 40-69 years were investigated. Design of the study was a cross 
sectional using data from Indonesian Family Life Survey (IFLS) round 5 in 2014. Cox regression was 
applied for the analysis.

Results: Prevalence of stage 1 hypertension among the study participants was 25.98%. The obesity indice 
that showed the strongest association with stage 1 hypertension in both men and women was WHtR (PR 
1.89, 95% CI 1.73-2.07). After stratified by sex, the obesity indices that showed the strongest association in 
men was WC (PR 1.73, 95% CI 1.53-1.97) while in women was WHtR (PR 1.76, 95% CI 1.5-2.05).

Conclusion: WHtR performed better than BMI, WC, WHR for predicting the occurrence of stage 
1 hypertension across sexes. WC was the best obesity indice in men while in women was WHtR. The 
appropriateness of selection obesity indices helps in maximizing screening for the occurrence of stage 1 
hypertension.

Keywords : stage 1 hypertension, obesity, BMI, WC, WHR, WHtR

INTRODUCTION

Hypertension is one of the most important causes of 
premature death worldwide. Hypertension is responsible 
for at least 45% of deaths due to heart disease and 51% 
of deaths due to stroke 1. Hypertension kills nearly 8 
million people every year in worldwide and nearly 1.5 
million people each year in the South-East Asia (SEA) 
Region. Approximately one-third of the adult population 
in the SEA Region has high blood pressure, and in 
2025, an estimated 1.56 billion adults will be living 
with hypertension 2. Based on Basic Health Research 
(Riskesdas) in 2013, prevalence of hypertension in 

Indonesia is 25,8% 3. 

Obesity had been well recognized as the wide health 
risks including hypertension 4. Many studies showed that 
the high incidence of hypertension was associated with 
increasing prevalence of obesity 5,6. Data from World 
Health Organization (WHO) in 2016 estimated that 
more than 650 million adults in worldwide were obese 
7. Obesity can be defined by different anthropometric 
indices. Body mass index (BMI) is commonly used 
in many epidemiologic studies on obesity, however 
it was criticized for measuring body fat distribution 
inefficiently especially abdominal fat mass 8-10. Some 
studies found statistical evidence that supports the 
superiority of measuring abdominal fat mass over BMI 
were using waist circumference (WC), waist-to-hip-
ratio (WHR), waist-to-height-ratio (WHtR) 11-12.
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Some studies had explored which obesity indices 
are more strongly associated with hypertension but 
the capability of these obesity indices in predicting the 
hypertension risks still was debated. Study of Qian Wang 
et al reported that BMI was the best obesity indices 
for predicting hypertension in both men and women 
8. A prospective cohort study by Joung Won Lee et al 
revealed that WHtR in women and WC in men had the 
strongest association with hypertension 13. But study of 
Nyamdorj et al indicated that BMI, WC, and WHR had 
the same association with hypertension in both men and 
women 14. 

Due to difference of previous study results, this 
study aimed to compare various obesity indices that has 
more strongly associated with stage 1 hypertension in 
Indonesia and find out its possible sex differences.

METHOD

Ethical Consideration

This study used Indonesian Family Life Survey 
(IFLS) round 5. The IFLS survey procedures had been 
reviewed and approved by Institutional Review Boards 
(IRBs) in the United States (at Rand Corporation, 
Santa Monica, California) and in Indonesia (Ethics 
Committees of Gadjah Mada University, Yogyakarta). 
Informed consent was obtained from all respondents 
before data collection was carried out.

Study Design and Participants

This study was an analytic observational study 
with a cross sectional design. This study used data from 
Indonesian Family Life Survey (IFLS) round 5. Data 
collection was conducted in 13 provinces in Indonesia in 
late 2014 and early 2015: 16.204 households and 50.148 
individuals were interviewed 15.

The study population in this study were respondents 
aged 40-69 years and participated in IFLS 5. The study 
sample was all respondents who met the inclusion and 
exclusion criteria. Inclusion criteria in this study were 
respondents aged 40-69 years and had complete blood 
pressure measurement, anthropometric, and interview 
data. While the exclusion criteria were respondents who 
were taking hypertension medication, were pregnant, 
had stage 2 hypertension, and had incomplete blood 
pressure measurement, anthropometric, and interview 
data.

At first there were 11.440 respondents aged 40-69 
years, but as many as 2.152 respondents suffered from 
stage 2 hypertension, 358 respondents were taking 
hypertension medication, and 691 respondents had 
incomplete data so they could not be included in the 
study. The number of respondents who could be analyzed 
in this study were 8.240.

Data Collection

The dependent variable measured in this study was 
stage 1 hypertension. Blood pressure were obtained 
from the average results of three measurements and 
classified according to Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure 7 (JNC 7) guidelines. Respondents 
suffered stage 1 hypertension if they had systolic blood 
pressure 140-159 mmHg and/or diastolic blood pressure 
90-99 mmHg 16. Blood pressure measurements using 
digital Omron sphygmomanometers type HEM-7203 
and performed by trained interviewer.

The independent variables measured were obesity 
indices (BMI, WC, WHR, and WHtR). BMI was 
calculated by comparing body weight with height 
squared (kg/m2). BMI was classified based on WHO 
standards for asian adults and obese was a BMI ≥ 25 
kg/m2 17. Measurement of weight using a digital Camry 
scale model EB1003 that can measure to the nearest 
tenth of a kilogram. Height measurement using Seca 
plastic height board that can measure heights to the 
nearest millimeter. This measurements was carried out 
by trained interviewer.

WC is a measure of waist circumference at the 
midpoint between the lower border of the rib cage and 
the end point of the arch of the pelvic bone. The cut off 
points used in accordance with WHO standards for asian 
adults, it was chosen as a WC in women ≥ 80 cm for 
women and ≥ 90 cm for men 17.

WHR was calculated as waist circumference 
divided by hip circumference. The cut off points used 
in accordance with WHO standards for asian adults, it 
was considered as a WHR  ≥ 0.85 for women and WHR 
≥ 0.90 for men 18. Measurement of waist circumference 
and hip circumference using a measuring tape that can 
measure to the nearest millimeter.

WHtR was calculated as WC divided by height. The 
cut off points was considered ≥ 0.5 for both women and 
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men 19.

We collected demographical characteristics of 
respondents by performing interview using structured 
questionnaire and conducted by trained interviewer. 
Respondent data collection included sex (male, 
female), education level (low, high), smoking status 
(current smoker, ex-smoker, nonsmoker), physical 
activity according to the International Physical Activity 
Questionnaire / IPAQ standard (low/<600METs, 
medium/600-3000METs, high/>3000 METs), and 
vegetables and fruits consumption during the last week 
(less, enough).

Data Analysis

Multivariate analysis was used to estimate the risk of 
stage 1 hypertension based on BMI, WC, WHR, WHtR 
after being adjusted by covariate variables. This study 
used multivariate analysis with modified cox regression. 

The use of modified cox regression was carried out to 
obtain an estimate of prevalence ratio (PR) and 95% 
confidence interval (CI) 20. Covariate variables used in 
multivariate analysis were age, education level, smoking 
status, physical activity, and vegetables and fruits 
consumption. Statistical testing for confounders was 
done by comparing the PR crude with PR adjusted. If 
the PR difference was more than 10% then the variable 
was a confounder.

RESULTS

The study revealed that 2.141 (25.98%) respondents 
had suffered stage 1 hypertension (table 1). The 
proportion of stage 1 hypertension were higher in those 
aged 60-69 (28.43%), male (30.73%), had low education 
level (28.57%), ex-smoker (48.52%), had high physical 
activity ( 28.23%), less in consuming vegetables and 
fruits (39.35%), obese based on BMI (34.05%), obese 
based on WC (34.61%), obese based on WHR (33.24%), 
and obese based on WHtR (37.34%).

Table 1. Proportion of  Stage 1 Hypertension Based On Demographical Characteristic

Variables
Stage 1 Hypertension No Hypertension

n = 2141 % n = 6099 %

Age (years)     

60 – 69 294 28.43 740 71.57

50 – 59 635 26.32 1778 73.68

40 – 49 1212 25.29 3581 74.71

Sex

Female 860 21.12 3212 78.88

Male 1281 30.73 2887 69.27

Education Level

Low 1009 28.57 2523 71.43

High 1132 24.04 3576 75.96

Smoking Status     

Current Smoker 941 31.36 2060 68.64

Ex-smoker 246 48.52 261 51.48

Non Smoker 954 20.16 3778 70.84

Physical Activity     

Low 750 25.51 2190 74.49

Medium 1310 26.16 3698 73.84

High 81 27.74 211 72.26

Vegetables and Fruits Consumption
    

Less 874 39.35 1347 60.65

Enough 1267 21.05 4752 78.95
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BMI

Obese (≥25 kg/m2) 1210 34.05 2344 65.95

Non Obese (<25 kg/m2) 931 19.87 3755 80.13

WC

Obese (♂ ≥90 cm, ♀≥80 cm) 1381 34.61 2609 65.39

Non Obese (♂ <90 cm, ♀<80 cm) 760 17.88 3490 82.12

WHR

Obese (♂ ≥0.9, ♀≥0.85) 1181 33.24 2372 66.76

Non Obese (♂ <0.9 cm, ♀<0.85) 960 20.48 3727 79.52

WHtR

Obese (≥0.5) 1303 37.34 2187 62.66

Non Obese (<0.5) 838 17.64 3912 82.36

Multivariate adjusted estimates were shown in table 
2, table 3, and table 4. After being adjusted by covariate 
variables, the obesity indice that showed the strongest 
association with stage 1 hypertension in both men and 
women was WHtR (table 2). Men and women who were 
obese based on WHtR were 1.89 times more likely to 
have risk of stage 1 hypertension in comparison to men 
and women who were not obese (PR 1.89, 95% CI 1.73-
2.07).

When stratified by sex, the obesity indice that 
showed the strongest association in men was WC 

Cont... Table 1. Proportion of  Stage 1 Hypertension Based On Demographical Characteristic

(table 3). Men who were obese based on WC were 1.73 
times more likely to have risk of stage 1 hypertension 
in comparison to men who were not obese (PR 1.73, 
95% CI 1.53-1.97). In women, the obesity indice that 
showed the strongest association was WHtR (table 4). 
Women who were obese based on the WHtR were 1.76 
times more likely to have risk of stage 1 hypertension 
in comparison to women who were not obese (PR 1.76, 
95% CI 1.5-2.05). Among of four obesity indices, WHR 
showed the weakest association in both men and women.

Table 2. Comparison of Adjusted Prevalence Ratio of Stage 1 Hypertension Based On BMI, WC, WHR, 
WHtR In Both Men And Women

Obesity Indices
Stage 1 Hypertension
n (%)

No Hypertension
n (%)

Adjusted PR*
(95% CI)

BMI
Obese 
Non Obese 
WC
Obese 
Non Obese 
WHR
Obese 
Non Obese 
WHtR
Obese 
Non Obese 

1210 (34.05)
931   (19.87)

1381 (34.61)
760   (17.88)

1181    (33.24)
960      (20.48)

1303  (37.34)
838    (17.64)

2344 (65.95)
3755 (80.13)

2609 (65.39)
3490 (82.12)

2372 (66.76)
3727 (79.52)

2187 (62.66)
3912 (82.36)

1.64 (1.50 – 1.79)
1

1.76 (1.61 – 1.93)
1

1.49 (1.36 – 1.65)
1

1.89 (1.73 – 2.07)
1

*Adjusted for age, education level, smoking status, physical activity, vegetables and fruits consumption
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Table 3. Comparison of Adjusted Prevalence Ratio of Stage 1 Hypertension Based On BMI, WC, WHR, 
WHtR In Men

Obesity Indices
Stage 1 Hypertension
n (%)

No Hypertension
n (%)

Adjusted PR*
(95% CI)

BMI
Obese 
Non Obese 
WC
Obese 
Non Obese 
WHR
Obese 
Non Obese 
WHtR
Obese 
Non Obese

836 (35.02)
420 (23.58)

918 (36.94)
338 (20.08)

857 (35.04)
379 (22.27)

851 (37.34)
405 (21.44)

1551 (64.98)
1361 (76.42)

1567 (63.06)
1345 (79.92)

1589 (64.96)
1323 (77.73)

1428 (62.66)
1484 (78.56)

1.63 (1.45 – 1.84)
1

1.73 (1.53 – 1.97)
1

1.55 (1.37 – 1.74)
1

1.65 (1.47 – 1.87)
1

*Adjusted for age, education level, smoking status, physical activity, vegetables and fruits consumption

Table 4. Comparison of Adjusted Prevalence Ratio of Stage 1 Hypertension Based On BMI, WC, WHR, 
WHtR In Women

Obesity Indices
Stage 1 Hypertension
n (%)

No Hypertension
n (%)

Adjusted PR*
(95% CI)

BMI
Obese 
Non Obese
WC
Obese 
Non Obese
WHR
Obese 
Non Obese 
WHtR
Obese 
Non Obese

935 (38.19)
357 (21.98)

938 (38.35)
354 (21.77)

324   (29.27)
581   (19.46)

925 (38.00)
367 (22.41)

1513 (61.81)
1267 (78.02)

1508 (61.65)
1272 (78.23)

783   (70.73)
2404 (80.54)

1509 (62.00)
1271 (77.59)

1.56 (1.37 – 1.76)
1

1.45 (1.25 – 1.69)
1

1.38 (1.15 – 1.64)
1

1.76 (1.52 – 2.05)
1

*Adjusted for age, education level, smoking status, physical activity, vegetables and fruits consumption

DISCUSSION

This study analyzed various obesity indices in 
relation to stage 1 hypertension. BMI was an indicator of 
general obesity while other obesity indices such as WC, 
WHR, WHtR more indicated the condition of abdominal 
obesity.

The results of this study indicated an obesity 
indice that had the strongest association with stage 
1 hypertension in both men and women was WHtR. 

Studies done by Saeed et al and Norfazilah et al stated 
that WHtR was the best obesity indice in relation to 
stage 1 hypertension in both men and women adults 
population 21-22. Meta-analysis conducted by Ashwell et 
al and Savvas et all also concluded that WHtR was better 
indice for predicting cardiometabolic risk compared to 
BMI 23-24.

This study also analyzed the association of various 
obesity indices with stage 1 hypertension based on sex. 
The obesity indice that showed the strongest association 
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in men was WC while in women was WHtR. These 
findings supported the results of a prospective cohort 
study conducted by Young Won Lee et al. Study of 
Young Won Lee et al that carried out in a population of 
men and women aged 40-69 years founded that WHtR 
has the strongest association with stage 1 hypertension 
in women and in men indicated by WC 14.

Obesity is not only about the amount of fat but 
also about its distribution. Abdominal or visceral 
fat is associated with cardiometabolic risk including 
hypertension 17. WC can describe the accumulation 
of visceral fat. Accumulation of visceral fat can have 
metabolic consequences such as increased production of 
liver fat and increased insulin. Hyperinsulin causes the 
body to retain sodium and water so that blood volume 
increases. Excess volume of water in the body causes 
increased cardiac output and results in hypertension 25-26.

In general, height has usually been shown to have 
inverse associations with cardiometabolics morbidity 
and motality and this is probably because height as well 
as having a major genetic component, can also reflect 
general early life exposures 27-28. A recent report from 
Chile proposes that adverse environmental exposures 
in critical growth periods in early life programme short 
stature and predisposition to abdominal adiposity, 
insulin resistance and other cardiometabolic risk factors 
in adult life 29.

Among of four obesity indices, WHR showed the 
weakest association in both men and women. WHR is 
associated with visceral fat but cannot be used to predict 
accurately changes in visceral fat. This is because the hip 
circumference is only affected by subcutaneous fat, so 
the accuracy of WHR in measuring visceral fat decreases 
with increasing body subcutaneous fat 30.

This study used a cross sectional study design so 
that there was no clear temporal time relationship. In 
addition, not all variables were examined so that they 
were still unable to explain thoroughly about other risk 
factors related to the association of obesity with stage 1 
hypertension.

Obesity indices can be used to screen the occurrence 
of stage 1 hypertension. The appropriateness of selection 
obesity indices helps in maximizing detection or 
discovery of stage 1 hypertension patients and provides 
the best measurement for stage 1 hypertension prevention 
and control programs.

CONCLUSION

The obesity indice that had the strongest association 
with stage 1 hypertension in both men and women was 
WHtR. After stratified by sex, the obesity indices that 
showed the strongest association in men was WC while 
in women was WHtR. Obesity indices can be used to 
screen the occurrence of stage 1 hypertension. The 
appropriateness of selection obesity indices helps in 
maximizing detection or discovery of stage 1 hypertension 
patients and provides the best measurement for stage 1 
hypertension prevention and control programs.
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ABSTRACT

Background. The erysipelas develops quite rapidly. This infectious disease is characterized by skin 
inflammation caused by streptococcus. Its progressiveness depends on many factors. The presence of 
diabetes occupying a leading place in the system of vascular events is one of the most significant factors. 
In this regard, this article studies the status of a lipid peroxidation system in erysipelas patients on the 
background of diabetes mellitus. 

Methods. The experiment was conducted in the Center for Prevention and Control of AIDS and Infectious 
Diseases (Kabardino-Balkar Republic, Nalchik city). There were two groups participating in the experiment: 
the first group consisted of 20 erysipelas patients; the second one – of 14 patients, whose erysipelas developed 
on the background of diabetes mellitus. All patients were taking tablets.

Result. As a result of the experiment, it turned out that lipid peroxidation occurs in biological membranes 
during the period of erysipelas. This is manifested by an increase in blood MDA level, as well as by a deficit 
of antioxidant protection and a decrease in the plasma antioxidant (ceruloplasmin).

Conclusion. Recorded changes in considered parameters were more pronounced and returned to normal 
after treatment on the unfavorable premorbid background – such a serious disease as diabetes mellitus.

Keywords: ergotism (St.Anthony’s fire); diabetes mellitus; antioxidant system; ceruloplasmin level; 
endointoxication.
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INTRODUCTION

Despite a large number of works devoted to various 
aspects of erysipelas: pathogenic mechanism, clinical 
picture, diagnosis, treatment and prevention, it remains 
one of the most common human infectious diseases. 
Erysipelas is the fourth most common disease among 
infectious pathologies and brings great socioeconomic 
damage1-2.

The incidence of erysipelas is on average 12-20 per 
10 thousand people in Russia3-7, and 4.3 per 10 thousand 
people in Europe8-10. There are often recurrent attacks of 
a disease complicated by necrosis and purulent processes 
in the tissues and leading to elephantiasis and disability.

The course and consequences depend on the 
background diseases that lead to degenerative changes 
in tissues, microcirculation disorders, and result in 
a violation of skin trophism and lymph circulation. 
Diabetes mellitus occupying a leading place in the 
system of vascular events is serious risk factor for 
disease development. Diabetes mellitus as a background 
disease significantly worsens the course of and prognosis 
for erysipelas, promotes recurrence and the emergence 
of purulonecrotic events. According to published data, 
erysipelas patients have mainly type 2 diabetes. This 
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endocrine pathology is found in 8-12% of erysipelas 
patients, 1/4-1/3 whereof are patients, whose diabetes 
was first diagnosed when the erysipelas occurred11-13.

According to the metabolic theory, microvascular 
complications are caused by long-term hyperglycemia 
and metabolic disorders induceed by it: non-enzymatic 
glycation of proteins, oxidative and carbonyl stress, direct 
glucotoxicity, glycosaminoglycan synthesis disruption. 
The increased aggregability and reduced deformability 
of erythrocytes led to an increase in blood viscosity that 
makes it more difficult for blood to flow. This plays an 
important role in vascular events development12.

Normal performance of cellular and subcellular 
membranes depends on the integrity of their phospholipid 
structures. Damaged lipid membrane is a stage of necrotic 
cell death at many pathological processes, including 
those associated with changes in blood viscosity. As a 
rule, it is associated with activated lipid peroxidation in 
biological membranes (LPO)14.

Usually, LPO in tissues is measured by the 
amount of malondialdehyde (MDA) or other products 
giving a characteristic coloration in combination with 
thiobarbituric acid (TBA)15.

LPO is required for the formation of steroid 
hormones, inflammatory mediators, cytokines and 
thromboxanes. If the number of chemical reaction 
data exchange products exceeds the allowable value 
and peroxides damage the cell organelles, disrupt the 
synthesis of DNA and proteins, an antioxidant system 
that reduces the amount of free oxygen radicals and 
metal ions with variable valence comes into function. 
Metabolic LPO products can accumulate in tissues and 
body fluids if the antioxidant system does not manage to 
utilize them at the required rate16.

The antioxidant system containing catalase, 
ceruloplasmin, vitamins E and C, beta-carotene and 
other components stands against the the damaging effect 
of LPO products and active oxygen radicals17.

Ceruloplasmin (CP) is the main antioxidant of 

blood. It binds superoxide radicals and prevents LPO in 
cell membranes18. Catalase is also an important element 
of body’s antioxidant defense, as it catalyzes the two-
electron reduction of hydrogen peroxide to H2O

19. The 
pressing task is to study how the status indicators of pro- 
and antioxidant systems change in case of erysipelas on 
the background of such an unfavorable factor as diabetes 
mellitus.

The purpose of this research is to study the status of 
the lipid peroxidation system in erysipelas patients on 
the background of diabetes mellitus.

MATERIALS AND METHOD

The research was carried out in the Center for 
Prevention and Control of AIDS and Infectious Diseases 
(Kabardino-Balkar Republic, Nalchik city). The patients 
were divided into 2 groups: 1 group – 20 erysipelas 
patients (13 women and 7 men aged 45-68); 2 group – 14 
patients, whose erysipelas developed on the background 
of type 2 diabetes mellitus (8 women and 6 men aged 
48-70). These patients were taking tablets. They all 
had a chronic recurrent course of erythematous-bullous 
form of erysipelas of medium severity. The disease 
often occurred on legs – only 2 patients had erysipelas 
manifestations on the face. The control group involved 
25 healthy people that match the subjects by sex and age.

Besides the general examination, we have activated 
LPO in patients to a certain degree according to the 
number of TBA reactive substances by determining the 
MDA content based on the method introduced in20. The 
antioxidant protection was assessed by measuring the 
CP level in blood plasma using the Ravin’s method21. We 
have examined patients that had acute disease episode 
(when they were hospitalized) and blanching symptoms 
(5-7 days of hospitalization), as well as early recovered 
(before discharge from the hospital) and late recovered 
(in a month after discharge) patients.

All measurements were made with a SF-46 
spectrophotometer. The results were statistically 
processed with Statistics program.
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Table 1: Blood MDA level in erysipelas patients depending on a disease period (µmol/L)

Group Period n X±m Р P1

Healthy - 25 1.3 ± 0.08 - -

Erysipelas

I 34 3.7 ± 0.12 <0.001 -

II 34 2.9 ± 0.17 <0.001 <0.001

III 34 1.7 ± 0.08 >0.05 <0.001

ΙV 18 1.4±0.26 >0.05 >0.05

Note: I – acute period; II – blanching period; III – early recovery; ΙV – late recovery; P – reliability of differences 
in relation to healthy people; P1 – reliability of differences in relation to the previous period; P2 – reliability of 
differences in relation to indicators recorded in erysipelas patients without diabetes mellitus in the corresponding 
period

In the examined patients, we have found a significant increase in MDA level in serum with a maximum value 
in the acute period (3.7±0.12 μmol/L, P<0.001). These changes have occurred on the background of basic clinical 
manifestations of a disease – weakness and fever, and at the height of local disease manifestations. In the blanching 
period, there was a significant decrease in MDA level as a result of the treatment. However, it still remained higher 
than in healthy people (2.9±0.17 μmol/L, P<0.001, P1<0.001). In the period of early recovery, the measured index 
has significantly decreased (1.7±0.08 μmol/L, P>0.05, P1<0.001) and returned to normal (Table 1).

We have measured the CP level at 3 disease periods to assess the status of the antioxidant system in the same 
group of patients (where the MDA level was measured); CP level at the 4 period was measured only in some patients.

 Table 2: Blood CP level in erysipelas patients depending on a disease period (mg/L) 

Group Period n X±m Р P1

Healthy - 25 403 ± 4.8 - -

Erysipelas

I 34 318 ± 3.3 <0.001 -

II 34 356 ± 3.5 <0.001 <0.001

III 34 413 ± 2.6 >0.05 <0.001

IV 18 406±5.6 >0.05 >0.05

The majority of examined patients had a maximum decreased index at the acute period (318±3.3 mg/L, P<0.001). 
At the blanching period, CP level increased (356±3.5 mg/L, P<0.001, P1<0.001), but returned to normal after early 
recovery (413±2.6 mg/L; P>0.05, P1<0.001).

 Table 3: Blood MDA level in erysipelas patients depending on the presence/absence of a coexisting 
diabetes mellitus (µmol/L)

Group Period n X±m Р P2

Healthy - 25 1.3 ± 0.08 - -

Without coexisting diabetes 
mellitus

I 20 3.2 ± 0.11 <0.001 -

II 20 2.6 ± 0.08 <0.001 -

III 20 1.7 ± 0.09 >0.05 -

ΙV 11 1.4±0.1 >0.05 -
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With coexisting diabetes mellitus

I 14 4.4±0.12 <0.001 <0.001

II 14 3.2±0.09 <0.001 <0.001

III 14 2.4±0.13 <0.001 <0.001

ΙV 7 1.2±0.23 >0.05 >0.05

When patients were divided into 2 groups depending 
on the presence/absence of a coexisting diabetes mellitus, 
the following was found. There were significantly higher 
MDA values recorded in the group of patients with a 
burdened premorbid background in the form of diabetes 
mellitus at the acute period (4.4±0.12 μmol/L; P<0,001; 

Р2<0,001), blanching period (3.2±0.09 μmol/L, P<0.001, 
P2<0.001) and at the period of early recovery (2.4±0.13 
μmol/L, P<0.001, P2<0.001) versus the corresponding 
periods in the group of patients without diabetes mellitus. 
In this case, MDA level normalized only at the period 
of late recovery (1.2±0.23 μmol/L; P>0.05; P2<0.05) in 
contrast to the first group of patients (Table 3).

Table 4: Blood CP level in erysipelas patients depending on the presence/absence of a coexisting diabetes 
mellitus (µmol/L)

Group Period n X±m Р P2

Healthy - 25 403±4.8 - -

Without coexisting diabetes 
mellitus

I 20 332±4.2 <0.001 -

II 20 359±6.1 <0.001 -

III 20 394±5.4 >0.05 -

ΙV 11 408±7.8 >0.05 -

With coexisting diabetes mellitus

I 14 305±5.6 <0.001 <0.001

II 14 331±7.1 <0.001 <0.01

III 14 373±5.6 <0.001 <0.01

ΙV 7 401±9.8 >0.05 >0.05

RESULTS AND DISCUSSION     

Thus, we have recorded an increase in serum 
MDA levels in erysipelas patients. MDA is, in fact, an 
intermediate LPO product that characterizes the degree 
of endogenous intoxication. In this case, MDA dynamics 
depended on the presence/absence of a coexisting 
diabetes mellitus21.

CP level analysis depending on the presence/
absence of a coexisting diabetes mellitus has showed 
that a decrease in CP was significantly more pronounced 
in the group of patients with a burdened premorbid 
background in the form of diabetes mellitus at the acute 
period, blanching period and at the period of early 
recovery the than in the first group (305±5.6 mg/L; P 
<0.001; P2<0.001; 331±7.1 mg/L; P<0.001; P2<0.001; 
373±5.6 mg/L; P<0.001; P2<0.001) .

In the group of patients with coexisting diabetes 
mellitus, CP level has normalized only at the period of late 
recovery (401±9.8 mg/L; P>0.05; P2<0.05) (Table 4). 
This indicates a more pronounced imbalance in pro- and 
antioxidant systems in patients with diabetes mellitus, 
when a high level of LPO products is accompanied 
by a deficit of antioxidant protection, which obviously 
contributes to more pronounced pathological changes in 
the body.

CONCLUSION

As a result of the experiment, it turned out that lipid 
peroxidation occurs in biological membranes during the 
period of erysipelas. This is manifested by an increase in 
blood MDA level, as well as by a deficit of antioxidant 
protection and a decrease in the plasma antioxidant 
(ceruloplasmin). Recorded changes in considered 

 Cont... Table 3: Blood MDA level in erysipelas patients depending on the presence/absence of a coexisting 
diabetes mellitus (µmol/L)
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parameters were more pronounced and returned to 
normal after treatment on the unfavorable premorbid 
background – such a serious disease as diabetes mellitus.
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ABSTRACT

Lead is one of the toxic chemicals causing dangerous air pollution in the environment and its very dangerous 
for human health whose toxicity lasts for a lifetime because lead accumulates in the human body. Black 
lead is one of the components of the battery that is needed as the basic material for making batteries. Used 
batteries can be recycled by melting the lead contained in the plates into black bars that can be reused as raw 
material for making new batteries. This research was aimed to assess the magnitude of emerging health risk 
of ambient air Pb exposure to residence at smelter batteries area. This study uses a design of public health 
risk analysis or also called Public Health Assessment.  The subject of this study is the human population 
at risk of being exposed to Pb in this case the people living around the former battery smelter in Cinangka 
Village. The smallest Pb concentration recorded in the study is 0.00004 mg/m3 which is outside the used 
battery smelting industry. While the largest Pb concentration recorded is 0.00091 mg/m3 which is located 
in the used battery smelting industry area. The results of the RQ values   in this study indicate that only 4% 
of respondent has an unaccepted non carcinogenic risk which required risk management action. Futher 
research on particle toxicology evaluation is recommended to be carried out in the future.

Keyword : Lead, Inhalation, Public Health Assessment, Ambient Air

INTRODUCTION 

At present, the problem of poor environmental 
quality is causing increasingly complex health problems, 
including air pollution. Polluted air contains dangerous 
metals about 0.01-3% of all dust particulates in the air. 
However, the metal was accumulative and synergistic 
reactions occur in body tissues. The metal in the air that 
was inhaled has a greater effect than the same dose that 
comes from food (1). 

Lead is one of the heavy metals that pollute the air 
and lead exposure continues to be a serious public health 
problem and the incident is difficult to know (2). Black 
lead is one of the components of the battery that is needed 
as the basic material for making batteries. Batteries are 
one of the important components for power generation 
for motor vehicles. With the increasing demand for 
motorized vehicles in Indonesia, of course there is also 
an increase in the demand for batteries, where the battery 
needs are also determined by the life of the vehicle so 
that there will be accumulation of used batteries (3).

Based on a report on the Worst Pollution Issues 
in the World in 2016 hold  by Pure Earth Blacksmith 
Institute said that recycling and smelting of used batteries 
became the top 3 polluting industries were included in 
the worst polluting industries in the world. This industry 
collectively places more than 32 million people at risk and 
reaches 7 million to 17 million Disability-Adjusted Life 
Years (DALYs) in low- and middle-income countries (4). 
Communities living near the battery recycling industry 
are at risk of being exposed to lead, and contaminating 
the soil and surrounding plants (5). A review of the 
published literature on the exposure of formal sector 
lead-acid battery manufacturing and recycling plants in 
developing countries found that elevated blood and lead 
concentrations in the air were common (6). 

The entry of metal Pb compounds into the body 
through food, drinks, air and penetration of membranes 
or layers of skin. Some Pb inhaled will enter the 
pulmonary blood vessels. The absorption rate is strongly 
influenced by the particle size of the existing Pb metal 
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compounds and the volume of air that can be inhaled 
during breathing. Pb metal that enters the lungs will be 
absorbed and bound to the blood in the lungs and then 
circulated to all tissues and organs of the body. More 
than 90% of Pb metal is absorbed by blood binding to 
red blood cells (7).

In Indonesia, in 2014 cases of lead poisoning 
occurred in Cinangka Village, Ciampea District, Bogor 
Regency. Based on the report of Komisi Pemberantasan 
Bensin Bertimbal (KPBB) that pollution in Cinangka 
Village comes from smelting of used batteries, with lead 
levels in the ground reaching 270,000 ppm (part per 
million), this indicates that lead levels have exceeded 
the threshold values   set by WHO that is 400 ppm. In 
addition, blood lead levels in the local population 
reached an average of 36.62 mcg / dL, with the highest 
level of 65 mcg / dL. This shows that the blood lead level 
of the local population has exceeded the WHO threshold 
value of 10 mcg / dL (8).

Research conducted by Rizqiana Halim in 2016 
about the effect of lead in the blood of pregnant women 
on infant birth weight in Cinangka Village showed that 
mothers who were exposed to lead had maximum blood 
lead levels of 17.2 μg / dl this had exceeded the value 
the normal threshold set by WHO, which is 10 μg / dl (9).

Black lead (Pb) in the air can cause adverse effects 
on human health, including disrupting the biosynthesis 
of hemoglobin and causing anemia, causing an increase 
in blood pressure, kidney damage, nervous system 
disorders that damage the brain and reduce IQ and 
concentration and reduce men. fertility through sperm 
destruction (10).

METHOD

The design of this study was the Environmental 
Health Risk Assessment (EHRA) which consists of 
several steps, that are hazard identification, dose-
response analysis, exposure assessment, and risk 
characterization (12). Environmental data taken include 
air ambient. The sample of this study was 101 residents 
of Cinangka Village obtained through sample size 
formula and selected by proposive sampling. The study 
was conducted from July to Agust 2018. 

The calculation of lead intake is obtained from 
the calculation of Intake (I), through the following 
equation(12): 

Explanation: 

I = Intake, mg/kg/day 

C = Consentration of  risk agent (mg/m3)

R = Rate of intake or consumption (m3/hours)

te = Exposure time per day (hours /day) for 
inhalation

fe = frequency of annual exposure (day/year).

Dt         = Duration of exposure, year (real time or 
projection, 30 years for residential defaulth value

Wb = Weight (Kg)

tavg = Average time period, 30 years x 365 days / 
year

 (non-carcinogenic) or 70 years x 365 days / year 
(carcinogenic)

Estimation of the level of health risks derived from 
calculation using Risk Quotient (RQ) is calculated 
throught the equation (12):

 

 The interpretation of the RQ value obtained 
from the formula calculation is if RQ>1 means having a 
helath risk. RfC (Inhalation Reference Concentration) is 
the amount of chemicals that can be inhaled in a lifetime 
is not anticipated to non-cancer health effects. 

RESULT

General Characteristic of Respondent

Distribution of respondents based on gender, 
education and type of work in the Cinangka Village, 
Bogor Regency in 2018 can be seen in table 1.
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Table 1. Frequency Distribution of Social, Economic and Demographic Characteristics Of Cinangka 
Village Residents, Bogor District 2018

Variabel Total Percentage

Sex

Male 19 18.8

Female 82 81,2

Education

No school 15 14.9

Finished Elementary School 66 65.3

Finished Junior High School 13 12.9

Finished Senior High School 7 6.9

Occupotional 

Smelter 13 12.9

Not Smelter 88 87.1

Total 101 100.0

Based on table 1, the frequency distribution of social, economic and demographic characteristic of Cinangka 
village residents, most of respondents are woman, namely 80.4%. Most of respondents graduated from elementary 
schoool (64.7%). Most of the respondents are not smelter that is equal to 87.1%. 

Table 2. Characteristic of Anthropometry of Cinangka Village Residents, Bogor District 2018

Variable Mean ± SD Median Range Distribution***

Antropometry

Weight (Kg) 54.34±10.69 53.00 37-83 Normal

Height (Cm) 152.26±7.26 151.00 138-175 Normal

Body Mass Indeks (BMI) 23.48±3.93 23.06 15.90-34.55 Normal

Intake Rate (R, mg3/hour) 0.59±0.04 0.59 0.51-0.69 Normal

Based on the table 2, the average age of respondents 
is 40.16 years old with a range of 16 to 75 years old. 
Average weight of respondents is 54.34 kg with a range 
of 37 kg to 83 kg. For height, the averange height of 
responden is 152.26 cm with range of 138 cm to 175 cm. 
For body mass index, the average respondent was 23.48 

with a range of 15.90 to 34.55.

Concentration of Pb in The Air

Pb concentration test is carried out in 10 points 
around the smelting industry of used batteries.
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Table 3: Concentration of Pb in The Air, Cinangka Village Residents, Bogor District 2018

Location
Pb of Ambient air
(µg/Nm3)

Pb of Ambient Air 
(mg/m3) Temperatur e (°C) Relative Humidity 

(%)

Point 1 0.28 µg/Nm3 0.00028 33ºC 56%

Point 2 0.24 µg/Nm3 0.00024 33ºC 55%

Point 3
0.096 µg/Nm3 0.00009 33ºC 54%

Point 4 0.21 µg/Nm3 0,00021 33ºC 56%

Point 5 0.42 µg/Nm3 0,00042 33ºC 56%

Point 6 0.91 µg/Nm3 0,00091 33ºC 58%

Point 7 0.86 µg/Nm3 0,00086 33ºC 51%

Point 8 0.39 µg/Nm3 0,00039 33ºC 50%

Point 9 0.069 µg/Nm3 0,00006 33ºC 52%

Point 10 0.04 µg/Nm3 0,00004 33ºC 52%

Description: Threshold value 2,0 mg/m3

Pb concentration in the study site with the number 
of measuring points in a total of 10 samples scattered 
in each location near the smelter of used batteries. The 
smallest Pb concentration recorded was 0.00004 mg/m3 
which outside the used battery smelting industry. While 
the largest Pb concentration recorded was 0.00091 mg/
m3 which located in the used battery smelting industry. 
The temperature specified at all points is 33ºC. The 
highest and lowest humidity recorded at the research 
site, respectively 58% and 50%.

Exposure Analysis and Intake Calculation

In this study, the exposure assessment concept used 
to measure the amount of exposure to analyze the amount 

of exposure, namely by calculating the amount of intake 
(intake) of lead that enters the body. Calculation of intake 
amount was obtained by calculation based on intake rate 
(m3/hour), exposure time (hours/day), annual exposure 
frequency (day/year), duration of exposure (real time) in 
years, weight (kg), average time period (30 years x 365 
days / year for non-carcinogens and 70 years x 365 days 
/ year for carcinogens).

Calculation of lead intake in 101 respondents used 
a computer with Microsoft-Excel program. Calculation 
of intake of lead concentrations in the surrounding 
environment is obtained using equations (12).
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 The example of intake calculation used one of 
the following sample data of respondents and default 
data (US EPA) if known:

C : Consentration Pb = 0.00028 mg/m3

R : Intake Rate (m3/hour)

Normal Intake Rate (EPA, 1997 in Ambrianto, 
2004): y = 5,3 In (x) – 6,9

Y= (5,3) (In(56))-6,9 = 14,43 m3/day = 14,43/24 = 
0,6014 m3/hour

te : 24 hour/day

fe : 350 (day/year) day 

Dt : Real Exposure Duration (year) = 48 Years 

Wb : Body Weight  = 56 kg

tavg : Average Periode (non carsinogenic = 30 years x 
365 day/year = 10950 day/year). 

The calculation of non carcinogen intake was:

I = (0,00028 mg/m3)( 0,6014 m3/hour) (24 hour/day)
( 350 day)(48 year)

(56 Kg)(10950 day/year)

= 0,00011 (mg/kg)/day

The results of the calculation of intake for non-
carcinogens obtained intake was 0.00011 (mg/kg)/
day. Using the same formula as the example above, 
the calculation of non-carcinogenic Intakes in 101 
respondents (research sample) was calculated with the 
Microsoft-Excel program.

Table 4 Intake non-carcinogens

Variabels n Minimum Maximum Median Std.Dev.

Intake Non-carcinogens 101 0.000001 0.00071 9.0E-5 1.19E-4

The results of the study showed that intake of lead 
exposure at 101 respondents in Cinangka Village as 
shown in table 4 obtained the lowest intake value of 
non-carcinogen 0.00001 (mg/kg)/day and maximum of 
0.00071 (mg / kg) / day with a middle value 9.0E-5 (mg 
/ kg) / day.

Risk Characteristics (Risk Characterization)

Calculation of estimated risk level with non-
carcinogenic risk calculation equation (RQ) (11) :

 Risk Quotients (RQ) = Intake 

           RfC

The concentration value (RfC) for real time RQ is 
0.0004 mg / kg / day (IRIS, 2006). The example of non-
carcinogen calculation (RQ) using the intake data of one 
of the sample workers’ data is as follows:

Risk Quotients (RQ)real time = 0,00011 mg/kg/day

 0,0004 mg/kg/day   

  = 0,277 

Table 5 Result of risk assesment of non-
carcinogenic risk on community in Cinangka Village 
Residents 

Risk Frequency Percentage

Risk of Non-carcinogen (real time)

RQ>1 4 4%

RQ≤1 97 96%

Total 101 100%

Based on table 5, 4% of respondent has an 
unaccepted non carcinogenic risk which required risk 
management action. 

DISCUSSION

Non-regulated, informal recycling practices occur 
in many countries and have resulted in lead exposure 
and poisoning, with young children being particularly 
at risk. This practice was carried out in areas with high 
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population density, which means that this recycling 
operation has the potential to affect a number of people. 
A study conducted in Dakar, Senegal about mass lead 
poisoning which showed that lead poisoning resulted 
from informal used lead-acid batteries. Stockpiles 
contained in car batteries are of particular concern 
because they contribute as much as 80% of lead 
consumption worldwide and produce lead waste in 
almost every country (14). 

 Based on the measurement results found in Table 
3, the largest recorded Pb concentration is 0.00091 mg/
m3 which is located in the used battery smelter industry 
compared to Threshold Value (NAV) in the Government 
Regulation of the Republic of Indonesia Number 41 of 
1999 concerning Quality Raw Air Pollution Control The 
environment for lead (Pb) in the air was 2.0 mg/m3, the 
concentration of lead (Pb) around the former smelter 
environment of Cinangka Village, Bogor Regency was 
still below the Threshold Limit Value set for exposure 
during 24 hours per day. 

A study of the level of risk of ambient air lead 
exposure, said that statistically the wind speed has a 
significant relationship to lead concentration. Increased 
wind speed also increases the concentration of lead in 
the air. When the speed of air becomes calm the air 
temperature in the upper atmosphere becomes higher 
than the temperature below it (13). 

Various stages in the recycling process can result 
in the release of lead smoke and particles in the air. A 
study has shown that high lead exposure is located at 
the location of lead-acid battery recycling (7). Air lead 
concentration has been shown to correlate with blood 
lead concentration in workers. Lead in the air eventually 
settles and contaminates the surrounding surface.

The results of the RQ values indicate that 4 (4%) 
of the respondents have a risk of air lead concentration 
in Cinangka Village. The RQ value in the table shows 
that lead exposure is not harmful to public health. 
This indicates that the concentration does not cause 
non-carcinogenic effects. From the observation of 
questionnaires were 54.5% who experienced respiratory 
complaints. The main lead exposure path was most likely 
through inhalation of Lead dust that enters the body 
through the inhalation path in the form of particulates, 
tightly causing the respiratory tract to disrupt.

CONCLUSION

The frequency distribution of the social, economic 
and demographic characteristics of the villagers of 
Cinangka, most of the respondents were women, namely 
81.2%. Most of respondents graduated from elementary 
school (65.3%). The average weight, height, and body 
mass index was 54.34 kg, 152.26 cm, and 23.48, 
respectively. Most of the respondents (87.1%) are not 
work in smelting industry. The highest Pb concentration 
recorded was 0.00091 mg/m3 which located in the used 
battery smelting industry. The results of the RQ values 
indicate that only 4% of respondent has an unaccepted 
non carcinogenic risk which required risk management 
action. Futher research on particle toxicology evaluation 
is recommended to be carried out in the future.
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ABSTRACT

Background: There is increasing evidence that chronic treatment with antiepileptic drugs is associated 
with changes in bone metabolism, increasing the risk of fractures in patients with epilepsy.  A few studies 
have investigated the effect of valproic acid on the bone metabolism and bone mineral density, and there are 
conflicting results regarding the effect of valproate on the bone mineral density with the majority of studies 
suggesting that valproic acid reduces bone density.

Objective: To evaluate the effect of long-term Valproate monotherapy on bone mineral density and bone 
biomarkers.  

Methods: A case-control study was conducted in forty epileptic patients (22 females and 18 males) on a 
long-term valproic acid therapy. The control group included forty (22 females and 18) apparently healthy 
volunteers.

Bone mineral density was measured by dual energy x-ray absorptiometry scan at the lumbar spine (L1-4) 
and blood samples were obtained for all subjects, and analyzed for total serum calcium, phosphate, vitamin 
D level and parathyroid hormone.

Results: We found a decrease in the bone mineral density T score (osteopenia and osteoporosis) of epileptic 
group is about 22.5% compared with its percentage in the control group which is 7% only.

We found significantly lower vitamin D level in epileptic group compared with control group (52.5% for 
epileptic group versus 30% for the control group; including both deficiency and insufficiency). 

Conclusions: Bone mineral density  Z- and T-score of the lumber spine in adult epileptic on long-term 
valproic acid therapy was decreased as compared with age- and sex-matched controls; this result was 
inversely correlated with the dose and duration of valproic acid therapy.

Keywords: Epilepsy, valproic acid vitamin D, bone mineral density, osteoporosis.
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INTRODUCTION

A standard definition of epilepsy is as a disorder of 
brain characterized by an ongoing liability to recurrent 
epileptic seizures. An epileptic seizure is defined as 
the transient clinical manifestations that result from an 
episode of abnormal neuronal activity [1].

The increased risk of bone disease in patients 
with epilepsy manifests as a 1.3 to 3.8 relative risk of 
osteopenia, a 1.7 to 3.8 relative risk of osteoporosis, and 
a 1.7 to 6.1 relative risk of fractures[2].

Risk factors specific to epilepsy or its treatment 
have been identified. These include [3]:   1. Fall-related 
fractures. Patients with epilepsy are at risk for seizure-
related falls in addition to falls caused by ataxia, 
sedation, and gait instability due to either the neurologic 
pathology underlying the epilepsy or the side effects of 
Anti-epileptic drugs (AEDs) used to treat seizures. 
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   2. Direct effects of AED treatment on bone health.

Calcium and its ionized fraction are regulated 
by parathyroid hormone (PTH)[4]. Osteoporosis 
is characterized by reduced bone strength usually 
accompanied by a reduction in bone mass [5].

    Secondary osteoporosis occurs in association with 
medical illnesses or medications that results in bone 
loss[6]. 

The major biologically active metabolite, 
1,25-dihydroxyvitamin D, plays a central part in 
maintaining calcium and phosphate homoeostasis 
, Vitamin D is essential for skeletal health, and 
severe deficiency is associated with defective 
mineralization resulting in rickets or its adult equivalent, 
osteomalacia[7]. Bone Mineral Density   is the amount 
of bone mineral in bone tissue [8].  Dual-energy X-ray 
absorptiometry is considered as gold standard for 
assessing bone density measurement [9]. Results are 
generally scored by two measures, the T-score and 
the Z-score, negative scores indicate lower bone density, 
and positive scores indicate higher [10].

Hepatic enzyme inducers, such as phenytoin, 
carbamazepine, phenobarbital, and primidone, and 
non-inducing AEDs such as valproate, are known to 
be associated with accelerated rate of bone loss and 
development of secondary osteopenia and osteoporosis 
with an increase in the risk for fractures [11].

   Cytochrome P450 enzyme inducing AEDs are 
most commonly associated with a negative impact on 
bone [12].

Although VPA is a cytochrome P450 enzyme 
inhibitor ; studies do suggest an effect on bone [13],but 
negative effects have been reported in other studies[14].

   VPA has displayed a direct effect on bone cultured 
bone cells, resulting in increased bone turnover with 
osteoblastic (bone formation) and osteoclastic (bone 
resorption) [14].

Serum concentrations of calcium and bone Gla 
protein (bone formation marker) and pyridinoline cross-
linked carboxy-terminal telopeptide of type-I collagen 
(ICTP – bone resorption marker) were significantly 
higher with VPA long term therapy [15].

   It is possible that the inhibition of bioactivation 

of vitamin D3 by VPA causes rickets and osteomalacia, 
and the site of inhibition is expected to be the 
cytochrome P-450 mediated reactions in liver 
mitochondria [16].

AIMS OF THE STUDY

The aim of this study was to evaluate the effect 
of long-term VPA monotherapy on BMD by DXA 
measurements and bone biochemical indices in adult 
epileptic patients.

To clarify the relationship between BMD with dose 
and duration of VPA monotherapy therapy.

PATIENTS AND METHODS

Subjects: 

    A case-control study was conducted on 40 patients 
(22 females and 18 males) at epilepsy clinic of Baghdad 
teaching hospital, medical city, collected during the 
period from feberuary-2017 to feberuary-2018. 

   Subjects for comparison were 40 healthy and 
active volunteers (22 females and 18 males) collected in 
the same period at Baghdad teaching hospital. All study 
subjects were well matched with respect to age, sex, and 
BMI.

The inclusion criteria:

1- Active epileptic patients aged between 18-45 
years.

2- Patients treated with VPA as monotherapy for 
first time.

3- The duration of therapy should be more than 6 
months.

4-Patients body mass index (BMI) range from (18.5 
to 30).

The exclusion criteria:

1- Subjects with known chronic medical illnesses 
(hypertension, diabetes mellitus, and renal, thyroid and 
parathyroid diseases) or neurological disease other than 
epilepsy.

2- Subjects with history of pathological bone 
fractures.

3- Subjects with vitamins supplement, 
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glucocorticoid, anabolic steroid, calcitonin and other 
drugs known to effect bone metabolism.

4-History of cigarette smoking or heavy alcohol use.

5- Pregnant women, women with amenorrhea and 
hysterectomy.

6. Extreme activity life style (Extremely inactive, 
extremely active).

7- Subjects with diet restriction.

Method

   Forty registered epileptic patients in the epilepsy 
clinic of Baghdad teaching hospital were selected. 

Forty control healthy people were selected in an 
appropriate manner to balance gender, age, physical 
activity level and BMI differences with epileptic group. 
Volunteers  chosen to participate in this study after 
clarifying the study objectives and radiation risk. The 
same exclusion criteria as the epileptic group were 
applied to control group.

   A questionnaire was administered to all subjects 
and including the following:

1. Demographic information’s: about gender, age, 
and the physical activity.

We assess the physical activity according to  (WHO 
scale)[17] .

2. Epilepsy characters: type of epilepsy (according 
to ILAE classification), duration of epilepsy and control 
status [18].

3. Pharmacological information’s about type, dose 
and duration of VPA therapy.

4. Biochemical bone markers: including serum 
calcium, phosphate, PTH and 25-OHD level.

5.Body mass indices measurements of all subject.

6. Results of DXA scan (lumber spine, T score and 
Z score). 

All subjects had BMD measured by the same 
validated densitometer (stratos ver.v3.0.8.3 13/01/2014)   
to eliminate measurement error.

On the same day as bone density evaluation, blood 

samples were obtained from all subjects, and analyzed 
for total serum calcium, serum phosphate, parathyroid 
hormone and serum vitamin D level (Serum 25-OHD).

  Statistical analysis:

The  SPSS  (Statistical  Package  for  the  Social  
Science)  program,  version  23, was  used  for  all  
computerized  statistical  analyses. 

RESULTS

  Baseline demographic and clinical characteristic of 
study subjects were shown on Table1.

Although not presumed as inclusion criteria, all 
patients enrolled in this study had been diagnosed with 
idiopathic generalized epilepsy; 31 patients (77.5%) had 
generalized tonic-clonic epilepsy, 5 patients (12.5%) had 
juvenile myoclonic epilepsy and 4 patients (10%) had 
myoclonic-tonic-clonic epilepsy. The mean dose  of VPA 
therapy (742.5 ± 390.2 Mg/day). The mean duration of 
VPA therapy was (4.9 ± 3.2) years.

The mean serum calcium was (9.1 ± 0.9) and (8.9 
± 0.8) for both epileptic and control group respectively; 
both values were within normal range and there was no 
significant statistical difference (p value was 0.4568). 
Table 2.

The mean serum phosphate was (3.7 ± 1.1) and 
(3.5 ± 0.6) for epileptic and control group respectively; 
both values were within normal range and there was no 
significant statistical difference (p value was 0.3379).

The mean vitamin D levels for epileptic group was 
in the insufficient range (26.6 ± 12.3); 47.5% had normal 
vitamin D levels, 52.5% had low vitamin D level; 
(37.5% of them had vitamin D insufficiency and 15% 
had vitamin D deficiency), While the mean vitamin D 
level for control group was in the normal range (32.9 ± 
10); 70% had normal vitamin D level, 25% had vitamin 
D insufficiency level and 5% had vitamin D deficiency. 
Note that, There was significant statistical difference (p 
value was 0.0135).

The mean PTH for epileptic group was (56.4 ± 
38.4) which was in the upper limit of normal range and 
significantly (p= 0.0015) higher than that of control 
group which was (35.1 ± 13.5). 

For epileptic group (75% had normal serum PTH 
level, 22.5% had hyperparathyroidism and 2.5% had 
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hypoparathyroidism.

For control group (97.5% had normal serum PTH 
level and 2.5% had hypoparathyroidism).

Result of BMD:

There was statistically significant difference 
between mean BMD Z score of the lumber spine (L1-
4) for epileptic and control group. The mean lumber 
BMD Z score of epileptic group was significantly lower 
than that of control group. In addition, the mean BMD 
T score show statistically significant difference between 
the two groups; Table 3 elucidate the results.  

Among epileptic group there was 31 patient 
(77.5%) had BMD T-score above -1 SD (normal), 8 

patients (20%) had BMD T-score between -1 and -2 SD 
(osteopenic), 1 patient (2.5%) had BMD T-score of -2.7 
SD (osteoporotic).

Among control group there was 37 patients 
(92.5%) had BMD T-score above -1 SD (normal) and 
3 patients (7.5%) had BMD T-score between -1 and -2 
SD (osteopenic) ,(according to T-score BMD of lumber 
spine – WHO definition).

The correlation between BMD Z-score with the 
dose, duration, vitamin D level and PTH was shown 
in the table 4; The correlation coefficient (regression 
analysis r value) was used to assess the strength and 
direction of a linear relationship between two variables 
on a scatter plot, figures 1 ,2.

Table 1: baseline characters of study subjects 

` epileptic (n=40) Control (n=40) P value

Age 30.1 ±  8.2 29.1 ±  7.2 0.6180

Sex

No. percentage No. percentage

1.00Males 18 45% 18 45%

Females 22 55% 22 55%

Physical activity 
level

sedentary 12 30% 5 12.5%

0.178Moderate 23 57.5% 25 62.5%

Vigorous 7 17.5% 10 25%

Body mass index (kg/m2) 26.8 ±  3.5 25.1 ±  1.7 0.8475

Type of epilepsy 
Generalized 40 100% ----

Focal 0 0% ----

Control status 
controlled 27 67.5% ----

----uncontrolled 13 32.5%

Duration of epilepsy 6.1 ± 2.4 ----

Dose of VPA (mg/day) 742.5 ±  390.2 ----

Duration of VPA therapy (yr) 4.9 ±  3.2 ----
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Table 2 biochemical indices for study subjects

Variable
Epileptic 
(mean ± SD)

Controls
(mean ± SD)

P value

Serum calcium (mg/dl) 9.1 ± 0.9 8.9 ± 0.8 0.4568

Serum Phosphate (mg/dl) 3.7 ± 1.1 3.5 ± 0.6 0.3379

Vitamin D level (ng/ml) 26.5 ± 12.3 32.9 ± 10 0.0135

Parathyroid hormone (pg/ ml) 56.4 ± 38.4 35.1 ± 13.5 0.0015

Table 3 Bone mineral density of the lumber spine.

Lumbar spine BMD (L1-4)
Epileptic 
(Mean ± SD)

Controls
(Mean ± SD)

P values

BMD Z-score -0.39 ± 1.1 0.1 ± 0.98 0.0312 

BMD T-score -0.33 ± 1.15 0.15 ± 0.976 0.0434

Table 4 Distribution of factors that related to BMD Z-score

Variable r values p values

Dose (mg/ day) -0.4 0.002

Duration of VPA therapy -0.6 0.0001

Vitamin D level (ng/ml) +0.4 0.002

PTH (pg/ml) -0.4 0.002

Figure  1: Show significant moderate to strong inverse (negative) correlation between BMD Z-score with the Duration of VPA 
therapy per year. (r = -0.6 and p = 0.0001).
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Figure 2: Show significant weak to moderate direct (positive) correlation between BMD Z-score and  
vitamin D level. (r = +0.4 and p = 0.002).

DISCUSSION  

We found that the mean serum calcium and 
phosphate, for epileptic and control groups were within 
normal range, and there are no significant statistical 
differences between two groups, table 2. This result was 
consisted with some previous studies [19].

In the present study, we found significantly 
lower vitamin D level in epileptic group compared 
with control group (52.5% for epileptic group versus 
30% for the control group; including both deficiency 
and insufficiency). Both groups were from the same 
geographical area, so the effect of sunshine exposure 
is unlikely to have played an important role; this result 
was consisted with the results of studies conducted by 
Shellhaas et al. [20] and Sato et al[13]. 

As observed in present study, the mean PTH for 
epileptic group was within the upper limit of normal 
range and it was significantly higher than control 
group; there were nine cases (22.5%) of secondary 
hyperparathyroidism noted in the epileptic group while 
no case was noted in control group, this mean that the 
BMD was decreased with increasing serum PTH level, 
and this result is consisted with the result of study 
conducted by Boluk et al [21].

Secondary hyperparathyroidism in the present study 
may be explained by decrease level of biologically active 
vitamin D that leads to decreased absorption of calcium 
in the gut, resulting in hypocalcaemia and an increase in 

circulating PTH [22]. PTH then increases the mobilization 
of bone calcium stores and subsequent bone turnover. 

However, the mean serum calcium in the present study 
was within normal range and did not correlate with 
the deficiency of vitamin D; this may be explained by 
long duration of secondary hyperparathyroidism that 
lead to correction of serum calcium on expense of bone 
demineralization [22].

We found a decrease in the BMD T score (osteopenia 
and osteoporosis) of epileptic group is about 22.5% 
compared with its percentage in the control group which 
is 7% only.

The observation of low BMD in adult epileptic 
patients in our study was consistent with some previous 
studies [21].

 CONCLUSIONS 

Long-term VPA therapy results in reduction of bone 
mineral density in adult’s epileptic patients.

Low bone mineral density correlated inversely with 
the dose and duration of VPA therapy.

Low bone mineral density correlated directly with 
vitamin D level and inversely with parathyroid hormone 
in the epileptic patients with long-term VPA therapy.

Ethical Clearance-taken from Iraqi Board for 
Medical Specialization /Ministry of Higher Education  
And Scientific Research /Republic of Iraq. 
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ABSTRACT

The preconception period is the time to prepare for pregnancy, and it is prone to anemia. While iron 
deficiency is considered the main cause of nutritional anemia, changes in vitamin B6, vitamin B12, folic acid 
and zinc status are also associated with the formation and hemoglobin levels. This study aims to determine 
the relationship between intake of iron, vitamin B6, vitamin B12, folic acid and zinc with hemoglobin 
levels in preconception women in Banggai Regency from October 2016 to April 2017. This study was 
cross-sectional study design. Using data from a 24-hour food recall assessment, measuring the daily intake 
for each respondent of 132 preconception women in three sub-districts in Banggai Regency. Micronutrient 
intake was obtained by comparing nutritional intake with the table of the Nutrient Adequacy Rate (NAR) 
2013. Hemoglobin levels were measured by the cyanmethaemoglobin method. The result of this study, the 
proportion of RDA is below-estimated average needs. As a result, the average hemoglobin level was 12.67 
± 1.24 g/dl. There were 20% anemia, from anemia respondents suffering from mild anemia (16%) and 
moderate anemia (4%). With the Pearson correlation test, there was no significant relationship between iron 
(r=0.056), vitamin B6 (r=0,06), vitamin B12 (r=0.085), folic acid (r=0.062) and zinc intake with hemoglobin 
levels. In conclusion, the most preconception women are still at risk of lacking micronutrients such as iron, 
zinc, folate, vitamin B12, and vitamin B6. Prenatal counseling about the importance of nutrition for the 
health of pregnant women and their babies are needed.
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INTRODUCTION

Globally, around 32 million pregnant women and 
273 million children under five suffer from anemia 
in Southeast Asia, the burden of anemia is very high 
and more than 1 in 4 women suffer from anemia 
during pregnancy. The causes of anemia vary, but iron 
deficiency has been identified as the most common and 
has been associated with an increased risk of maternal 
and perinatal death and poor birth outcomes1.

Banggai Regency in Central Sulawesi Province, 
Indonesia has a high prevalence of anemia of 36.6% in 
women2 compared to the prevalence of anemia on the 

national scale recently 22.7%3 prevalence rate anemia 
is higher in Banggai Regency. The study was conducted 
in three sub-districts, namely Luwuk, North Luwuk 
and South Luwuk sub-districts in Banggai Regency, to 
determine the prevalence of anemia in preconception 
women. Anemia has been associated with poor health 
outcomes such as cognitive impairment, reduced work 
capacity, increased maternal morbidity and mortality, 
low birth weight, and increased fetal and neonatal 
mortality.

Anemia is a wide public health problem associated 
with an increased risk of morbidity and mortality. Among 
many factors, good nutrition (such as vitamins and 
mineral deficiencies), non-nutrients (such as infections 
and hamoglobinopathies, blood loss, and metabolic 
disorders) that contribute to the onset of anemia4,5. 
Although iron deficiency is a major cause of anemia, 
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especially in women of reproductive age, anemia can 
also be caused by a lack of folic acid, vitamin B12, 
vitamin B6 and zinc status is also associated with the 
development and control of heme formation5. The point 
of determining hemoglobin for the diagnosis of anemia 
in women of reproductive age <12 g / dl.

In the human body iron deficiency is very common 
as the most common cause of anemia throughout the 
world. To better understand iron deficiency anemia, 
for the production of erythrocytes requires iron. Need 
a large amount of strong iron for erythrocytes and its 
precursors, further for the production of hemoglobin 
and heme. Iron is very important for the structure and 
function of hemoglobin6.

The prevalence of anemia is still highly influenced 
by micronutrient deficiency as one of the factors in heme 
synthesis in the body. Vitamin B6 deficiency can block 
the initial enzymatic steps of heme synthesis and use 
of iron in erythropoietic cells. Vitamin B6 deficiency 
of the aminolevulinate synthase enzyme can cause iron 
refractory7. This study aims to determine the relationship 
between micronutrient intake and hemoglobin levels in 
preconception women.

MATERIAL AND METHOD

This research was conducted in Banggai Regency 
in 3 sub-districts; Luwuk, North Luwuk and South 
Luwuk from October 2016 to April 2017. This research 
was an observational study with cross-sectional design. 
The study population consisted of 132 pre-conception 
women who were included in the inclusion criteria, 
aged between 18-35 years, had never been pregnant and 
did not suffer from an infectious disease. The research 
population has been registered to be married at the 
Office of Religious Affairs (ORA) of Banggai Regency, 
Central Sulawesi. Mothers come to sign an informed 
consent, are willing to take part in the research, and 
attend the recruitment process. The research data used 
a questionnaire which included the average intake of 
micronutrients for iron, folate, vitamin B6, vitamin B12, 
zinc and Hb examination as primary data.

The research data was obtained from the study 
population who entered the inclusion criteria by 
interviewing using a questionnaire. Data collection 
on the average intake of micronutrients (iron, folate, 
vitamin B6, vitamin B12, zinc) using in-depth interview 
methods for daily food consumption, 24-hour recall of 
food, namely quantitative methods of food consumption 
surveys that can provide information about food and 
drinks consumed by the subject for 24 hours. The 
24-hour Food Recall method is used to assess the 
consumption of food eaten and drunk for the past 24 
hours, since waking up yesterday morning to sleep at 
night, a 24-hour recall should be done repeatedly and 
not consecutive days. Food consumption intake data can 
represent respondents’ eating habits.

The respondents’ micronutrient intake data were 
then processed using Nutrisurvey software, compared 
to the adequacy of micronutrient consumption based 
on the table of NAR 2013. The NAR is a reference 
for nutritional intake for Indonesia aimed at knowing 
the right daily nutritional intake for individuals in 
Indonesia. To see the level of adequacy of micronutrients 
respondents used two categories of inadequate if <77% 
NAR and adequate if  ≥ 77%  NAR8. The next step is 
measuring the hemoglobin level of the subject using the 
cyanmethemoglobin method.

Research data is processed and analyzed statistically. 
Univariate analysis was carried out by entering data and 
then explained the mean and standard intake of iron, 
zinc, folate, vitamin B6, vitamin B12, hemoglobin levels 
in preconception women. The relationship of each intake 
of micronutrients with Hb levels was analyzed using 
bivariate Pearson correlation test analysis.

RESULTS

Data obtained from the results of the study showed 
that some respondents did not suffer from anemia by 80% 
with an average hemoglobin level of 12.67 ± 1.24 g/dl. 
A total of 27 respondents (20%) suffered from anemia, 
and most of the anemia respondents had mild anemia 
of 77.8% while moderate anemia was 22.2% (Table 1).

Table 1: Distribution of hemoglobin levels of respondents

Category n %

Anemia  (Hb<12g/dl) 27 20

Non Anemia (Hb>12g/dl) 105 80

Total 132 100
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Table 2 shows the mean intake of micronutrients among study participants. There is no correlation between 
micronutrient intake and haemoglobin level of the respondents. However, Vitamin B12 shows the highest adequacy 
levels while folic acid is the lowest.

Table 2: Average intake of micronutrients and respondents, and the results of the correlation with 
hemoglobin levels

Variable Mean ± SD Min Max Adequacy Levels (%) p

Fe 6.29 ± 4.2 1.98 24.39 48.38 0.52

Vit B6 0.92 ± 0.38 0.38 2.63 70.76 0.49

Vit B12 2.92 ± 2.18 0.10 2.91 121.66 0.33

Folic Acid 97.80 ± 48.18 22.0 283.30 24.25 0.48

Zinc 6.04 ± 2.61 2.12 19.85 46.46 0.99

Hb level 12.68 ± 1.24 7.3 15.9

DISCUSSION 

Women of childbearing age have low iron reserves, 
so women tend to be more vulnerable to iron deficiency 
when iron intake is reduced or when demand increases. 
If the intake of too little food contains iron and iron in 
the consumption of low bioavailability and iron reserves 
in the body are used continuously to meet the required 
iron requirements, the stored iron will be depleted and 
the body will be deficient in iron9.

The form of iron consumed and other constituents 
in food greatly affect the absorption of iron. Iron derived 
from plant products is often consumed, while iron with 
bioavailable higher in heme iron is often consumed in 
small amounts. Non-heme iron is often poorly absorbed10. 
Haem iron can be obtained about 40% iron in meat, fish, 
poultry and is well absorbed by the body, about 60% of 
iron is obtained from animal tissues (liver). Iron from 
plants (fruits, vegetables, grains, beans) non haem iron 
forms is relatively difficult to absorb. The average iron 
intake of respondents is still less than the recommended 
NAR and the level of adequacy is adequate, reaching 
only 48.38%. After being processed using Nutrisurvey 
software, it turns out that the consumption deficit of iron, 
so that the process of hemoglobin synthesis still uses iron 
reserves in the body. The 24-hour recall results stated 
the lack of iron consumption in respondents because the 
majority of iron sources were obtained from non-haem 
iron, namely vegetables, fruits, cereals (rice, corn) and 

consumption of haem iron from fish and ungags. The 
average consumption of iron negatively correlates with 
hemoglobin levels. Respondents who were not anemic, 
the consumption of iron deficit and the possibility of 
respondents still having iron stores of ferritin in the liver 
for hemoglobin synthesis.

The results showed that the average intake of 
vitamin B6 from respondents was insufficient, still 
less than the recommended NAR and only reached 
70.76% (<77% NAR). 24-hour recall analysis showed 
that vitamin B6 intake on average was lower, and 
consumption of vitamin B6 did not correlate significantly 
with hemoglobin. Vitamin B6 deficiency can block the 
enzymatic steps of initial heme synthesis and use of 
iron in erythropoiet5ic cells. Vitamin B6 deficiency of 
the aminolevulinate synthase enzyme can cause iron 
refractory Vitamin B6 acts as an enzyme cofactor in 
the process of heme biosynthesis. This vitamin must 
be sufficient for hemoglobin synthesis so that the heme 
formation process runs well, when its availability in the 
body is low it will interfere with globin synthesis and is 
not available for erythropoiesis7.

The average intake of vitamin B12 respondents 
was good, and reached 121.66%. The results of a 24-
hour recall show that the food source of vitamin B12 
consumed by respondents is eggs, fish, and poultry. 
Further analysis showed that vitamin B12 intake did 
not correlate significantly. Although vitamin B12 intake 
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is good, but it does not directly increase hemoglobin 
levels, because micronutrients interact with each other 
to increase hemoglobin levels. Vitamin B12 plays 
a role in various metabolic as a coenzyme. Vitamin 
B12 (cobalamin), the active form of cobalamin as 
methylcobalamin, coenzyme synthase methionine, an 
enzyme involved in the synthesis of methionine and 
tetrahydrofolate from methyl tetrahydrofolate and 
homocystein. This is where the folate and cobalamin 
(vitamin B12) metabolic pathways meet and are called 
“folate traps” Cobalamin deficiency is usually caused by 
poor absorption of folate in the digestive tract11.

Food sources rich in folate are wheat germ, yeast, 
innards (especially liver), cereals, and leafy vegetables. 
The folate content in food will decrease significantly when 
it takes too long to cook vegetables. Folate is a sensitive 
molecule that can be degraded by heat and oxidation. 
This is what causes folate deficiency to occur12. Lack of 
consumption of folate by respondents. Because of the 
lack of sources of food consumption of folic acid from 
respondents such as liver, and meat, which is not a habit 
of the respondent’s diet. The results of 24-hour recall, the 
average intake of folate respondents was inadequate, still 
less than the recommended  and only reached 24.25% 
(<77% NAR). Analysis showed that folate intake did not 
correlate significantly with hemoglobin NAR. Because 
folic acid is not biochemically active, folate is converted 
to tetrahydrofolate acid and methyltetrahydrofolate. 
This form of folic acid is transported by receptor-
mediated endocytosis in cells to maintain normal 
erythropoiesis. Lack of folate and cobalamin (vitamin 
B12) ultimately causes thymidylate deficiency. DNA 
contains 2 pyrimidine bases (thymin and cytosine) and 2 
purine bases (adenine and guanine). When thymidylate 
or thymine is deficient in position in the strand the DNA 
will be replaced by uracil. When uracil units in the 
structure of DNA, repair enzymes know and try to repair 
DNA. If it fails to repair DNA abnormal DNA synthesis 
or apoptosis will occur, which will cause erythropoiesis 
to be ineffective11.

Foods that contain lots of zinc come from animals, 
especially meat. Other foods rich in zinc are legumes, 
whole grains, nuts, and seeds. Heme formation can be 
disrupted if the body suffers from zinc deficiency and 
this usually occurs due to insufficient need for zinc13. 
The average zinc consumption of respondents was less 
than the recommended NAR and the level of adequacy 
was inadequate because it only reached 46.46% (NAR 

<77%). The results of the 24-hour recall analysis showed 
that respondents consumed fish, poultry and peanut 
groups as sources of zinc food. Zinc intake did not 
correlate significantly with hemoglobin. Zinc is involved 
in the synthesis of hemoglobin through the activity of 
zinc-dependent enzyme systems, namely aminolevulinic 
acid dehydrase which plays a role in heme synthesis, 
which occurs in the cytosol cell14.

CONCLUSION

Preconception mothers are mostly at risk of lacking 
micronutrients such as iron, zinc, folate, vitamin B12, 
and vitamin B6 which can interfere with the formation 
of hemoglobin. Understanding the importance of 
nutrition is needed, through prenuptial counseling about 
the importance of nutrition for the health of pregnant 
women and their babies.
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ABSTRACT

Integrated Health Education Center for Non-communicable Disease/IHEC for NCDs (Posbindu PTM) is 
a place of community participation for early detection, preventing and controlling hypertension of non-
communicable diseases. Posbindu PTM is one of the promotional and preventive health efforts that is 
implemented in an integrated, routine, and periodic, and the non-communicable risk factors that are found 
immediately refer to basic health care facilities. It is necessary to examine the role of Posbindu PTM in 
controlling hypertension risk factors. 

The study used a combination method approach with sequential exploratory design. Exploratory design 
was begun with the main qualitative method to know the knowledge, attitude and behavior of members of 
Posbindu PTM to hypertension. The results of qualitative and quantitative methods were analyzed to develop 
the Integrated Health Education Center for Non-communicable Disease/IHEC for NCDs (Posbindu PTM).

People feel useful coming to Posbindu PTM, so want to come every month. The active community who came 
to Posbindu PTM increased their knowledge about Hypertension and PTM (non-communicable disease). 

The community who actively coming to Posbindu PTM supported the behavior of preventing and controlling 
of hypertension. Posbindu PTM can play a role in controlling hypertension for active members.

Keywords: Posbindu PTM, behavior, prevention of hypertension, Analysis Policy.

INTRODUCTION

Non-communicable diseases (NCDs) has been 
the leading cause of death in Indonesia 71% in 2012, 
specially heart, diabetes, cancer and chronic respiratory 
diseases1. The non-communicable diseases (NCDs) 
can be prevented through effective intervention against 
risk factors, including: tobacco use, unhealthy diet, 
inadequate physical activity and alcohol use2.

Non-communicable disease (NCDs), also known 
as chronic disease or lifestyle-related illness is not 
transmitted from person to person3. The effort of 
prevention and control of non-communicable diseases 

under development in Indonesia is Integrated Health 
Education Center for Non-communicable Disease/IHEC 
for NCDs (Posbindu PTM). The purpose of Posbindu 
PTM is to increase community participation in preventing 
and early discovery of non-communicable diseases risk 
factors.. The activities of the post are measurement of 
body weight, height, body mass index (BMI), abdominal 
circumference, and blood pressure, physical activity 
and/joint exercise and counseling. 

WHO recommends a healthy lifestyle by eating 
lots of fruits and vegetables, reducing fat, sugar and salt 
intake as well as exercise4. The developing post is one 
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of the efforts to prevent and control non-communicable 
risk factors. The purpose of this research is to know the 
role of Posbindu PTM to increase knowledge, attitude 
and behavior to prevent and control hypertension and 
other non-communicable diseases.

MATERIAL AND METHOD

The study used a combination method approach 
with sequential exploratory design. Exploratory design 
was begun with the main qualitative method to know 
the knowledge, attitude and behavior of members of 
Posbindu PTM to hypertension. The finding results 
awere proved by quantitative methods to determine 
the knowledge, attitudes, behavior of members on 
prevention and controlling hypertension. 

Qualitative Methode: 85 member informants who 
participated in 10 (ten) Posbindu PTM activities. The 
population in this study was members of Posbindu 
PTM in 10 districts/cities in Bengkulu Province. The 
number of samples in this study is determined based on 
the number of members of Posbindu PTM in selected 
districts/municipalities with stratified random sampling 
cluster sampling technique, based on the number of 
members of Posbindu PTM, mostly medium and very 
few. The number of members 1580 based on registration 
each month from 79 posts. The samples to measure 
hypertension with the criteria of visits at least 6 months 
regularly every month to Posbindu PTM. The number of 
samples to know the knowledge, attitude and behavior 
of 472 members with the way insedental sampling at the 
time of the implementation at Posbindu PTM.

RESULTS 

Result of qualitative method with case study 
approach was at 10 Posbindu PTM. Preparation for the 
implementation of was done by cadre and public health 
center officers. Cadre invited the head of neighborhood 
association/head of hamlet to mobilize the community 
to utilize Posbindu PTM. The results of interviews with 
cadre were as follows:

Members Posbindu PTM every Friday morning 
doing gymnastics together in the public health center, 
integrated counseling post of non-communicable 
disease was held once a month every Friday on the third 
of the month. The activities include blood tests, weight 
measurement, and height once a month (Cadre Posbindu 
PTM F) ..  

The members who actively come to Posbindu 
PTM feel the benefits of following the activities. They 
got knowledge about the risk factors and prevention of 
hypertension, and also checked up their health. Postbindu 
PTM activities begin with registration, measurement 
of height, weight, abdominal circumference, and 
blood pressure/ tension. Certain members check for 
instantaneous sugar, cholesterol and uric acid in the 
blood. Members get counseling who have hypertension 
risk and counseling about non-contagious diseases for 
all members. Counseling about the non-communicable 
diseases conducted every month aims to improve 
knowledge, change attitudes and behavior of society 
against hypertension and other non-communicable risk 
factors. Based on the interview result, one member said:

..The treatment, counseling, examination (height, 
weight, blood pressure, blood sugar, check up disease, 
medication, non-communicable diseases/ clean and 
healthy life behavior, every month comes to Posbindu 
PTM (Informant 2, Posbindu PTM B) ...

The Information from participants on the 
implementation of Posbindu PTM can be concluded, all 
say useful because it can know the condition of health, 
increase knowledge about hypertension and other non-
communicable diseases, so every month trying to come 
to Posbindu PTM.

Qualitative results compiled by dependent and 
independent variable, knowledge about Posbindu PTM, 
hypertension and other PTM, and attitude, behavior 
of non-contagious diseases prevention can be seen in 
Table1.
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Table 1: Knowledge, Attitude, Behavior toward  Posbindu PTM, Hypertension and other commnucable 
diseases

Research Variables Category Category

p valuePrevention behavior of PTM

Less Good

Knowledge of non-coomunicable diseases Less 72,6% 27,4%
0,000

Good 30,4% 69,6%

Knowledge of PTM           (non-
communicable diseases)

Less      Good

Behaviour of coming to Posbindu PTM Less 40,5% 59,5%
0,002

Good 24,2% 75,8%

Knowledge of PTM (non-communicable diseases) with behavior of preventing hypertension and other non 
communicable diseases, statistical test analysis using chi square test obtained results p value 0,000 <p 0.05, with 
5% confidence degree. Means there is a relationship of knowledge with behavior to prevent hypertension and other 
non-communicable diseases.

Bivariate statistical test analysis using chi square test obtained p value 0,000 <p 0.05 with 5% confidence degree. 
It means there is a relationship between behavior of coming to Posbindu PTM with behavior to prevent hypertension 
and other non-communicable diseases..

Multivariate analysis using General Linear Statistical Test Model Repeated Measures one group. The results of 
this analysis will show the decrease of normal hypertension members of the first month, second, third and so on can 
be seen in Table 2.

Table 2 : Analysis result of General Linier Model Repeated Measures  Toward members with Normal Blood 
Preasure

Month Total n n of Events       N              Percent

1st 428 0 428 100%

2nd 428 24 404 94.4%

3rd 428 64 364 85.0%

4th 428 80 348 81.3%

5th 428 109 319 74.5%

Source : Processed Primer Data

DISCUSSION

The role of Posbindu PTM

Knowledge, Attitudes, and Prevention Behavior 
of PTM 

The result of research showed there is correlation of 

knowledge with behavior of non-communicable diseases 
prevention and there is relationship of coming behavior 
to Posbindu PTM with behavior of prevention to non-
communicable diseases. Increased public knowledge 
facilitatted officers in implementing the program, 
and improve community utilization. The NICE study 
(2008), the invasion of community involvement showed 
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patients were activated to take a larger share and control 
in managing their own conditions5. According to WHO 
(2015) integrated health services are managed health 
services and ensure the continuiy, including health 
promotion, disease prevention, diagnosis, treatment, 
disease management and rehabilitation on different levels 
of the health system as required6. Increased knowledge 
was associated with behavior to prevent hypertension 
and other non-contagious diseases. Green in Ashwell 
and Barclay (2009), said that the health of individuals 
or communities were influenced by two factors: a) 
behavioral factors and b) factors outside behavior (non-
behavior). Furthermore, behavioral factors according 
to Green, grouped 3 (three) behavior change factors 
that predisposing (predisposing), enabling (enabling), 
reinforcing (reinforcement)7. 

The Health Belief Model (HBM) was developed to 
find out why people did or did not use the prevention 
services offered, and have grown to address new 
problems in prevention and detection (eg, screening) 
as well as lifestyle behaviors such as healthy living 
behaviors and injury prevention. The Health Belief 
Model (HBM) argued that health behavior was 
determined by two cognitions: the perception of disease 
threats and behavioral evaluation to counteract threats. 
Members who actively come to Posbindu PTM increased 
knowledge about preventing, controlling and the impact 
of PTM, so that the members having behavior to control 
hypertension.

The concept of Health Belief Model explains8. 
namely: 1) Perceived Severity is the subjective belief of 
individuals in the spread of disease caused by behavior 
or believe how dangerous the disease so as to avoid 
unhealthy behavior to avoid pain. Perceived severity 
also has a positive relationship with healthy behavior. 
If the perception of individual severity is high then he 
will behave in a healthy manner; 2) Perceived Benefits 
is a belief in the advantages of recommended methods to 
reduce the risk of disease.

Health Belief model developed on empowerment 
of Posbindu PTM to know whether the members 
actively use Posbindu PTM every month. The Health 
Belief model is most often applied to preventative and 
asymptomatic health issues such as cancer detection and 
early hypertension, and is relevant to interventions to 
reduce risk factors for cardiovascular disease9. 

In Posbindu PTM activities, members were 
given counseling about non communicable diseases 
including hypertension and given special counseling 
for members suffering from hypertension in detail 
described hypertension control efforts. According to 
Alsairafi (2010) the increased risk of physical inactivity 
in controlling hypertension in our study suggested that 
general practitioners should be used to prescribe strenuous 
physical exercise10. According to Muhamedhussein 
(2016) tried to show the level of hypertension and know 
the risk factors that could explain the high prevalence 
of hypertension11. Beigi  (2014) said that educational 
interventions had a highly desirable effect on lifestyle 
modification and control of blood pressure. Control 
hypertension in the population requires public education 
programs to promote hypertensive awareness and 
lifestyle modification which it is an urgent need12. 

The relationship of coming behavioral to Posbindu 
PTM with the behavior of preventing hypertension had 
an impact on the decrease of hypertension members 
in the first, second, third, forth, and fifth month.. This 
strategy will address the behavioral and environmental 
factors associated with the prevention and control of high 
blood pressure to achieve three sub-goals (prevention, 
early detection and control of hypertension). There are 
three main strategies: public health promotion, health 
care system and system support strategy13.. 

Overall, this study determined the high prevalence 
of hypertension in the study population. Hypertension 
is associated with smoking, alcohol consumption, low 
physical activity, obesity, and diabetes. Community-
based approaches to reducing hypertension and risk 
factors are important. Effective community-based 
prevention and control strategies can provide the 
best opportunity to avoid hypertension-driven health 
and economic consequences in Nepal14. Researchers 
recommend: 1) raising awareness of hypertensive 
patients about hypertensive risk factors is very important 
to be motivated to adopt healthy lifestyle behaviors in an 
effort to control the disease; 2) encourage hypertensive 
patients to change essential lifestyle behaviors including 
regular physical activity adoption, proper weight control, 
follow proper diet, stop smoking and alcohol, reduce 
stress as much as possible; 3) the focus must be on public 
education in understanding high blood pressure and its 
impact on public health; 4) understanding the status of 
patient knowledge and perception for modification of 
lifestyle behavior as an important factor in the control 
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of hypertension15. 

Policy Analysis Posbindu PTM

People who come every month follow the activities 
at Posbindu PTM, know the health condition, get 
knowledge about the effort to prevent, prevent the 
non-contagious diseases and feel the benefits of the 
implementation of Posbindu PTM. Posbindu PTM 
integrated with mobile public health center could modify 
factor, cultivate trust and action to take advantage at 
Posbindu PTM. WHO (2015) recommended a more 
people-centered and integrated health system to help 
build a more effective health system6. 

Following the activities of Posbindu PTM could 
modify the knowledge of factor because of counseling 
was given to the members, early detection of disease by 
performing measurements and blood tests such as blood 
sugar, cholesterol and uric acid and other examinations. 
This study showed that community-based lifestyle 
interventions delivered by trained field health workers 
may be a potential solution to combat hypertension and 
diabetes mellitus among middle-aged and elderly people 
in resource-poor environments16. 

Posbindu PTM is one of the main containers of 
the implementation of Healthy Living Community 
Movement (GERMAS). Germas is a systematic and 
planned action undertaken jointly by all components 
of the nation with awareness, willingness and ability to 
behave healthy to improve the quality of life. Most of 
the activities carried out on the post One of the activities 
of routine medical examination is the main activity of 
Posbindu PTM which strongly supports Germas.

Successful Germas, can not only rely on the role 
of the health sector alone. The role of Ministries and 
Institutions in other sectors also determines, and is 
supported by the participation of all levels of society. 
Posbindu PTM increase knowledge and understanding of 
society to behave “Cerdik” (Health Check periodically, 
Awake smoke cigarette, Diligent physical activity, 
Healthy diet with balanced nutrition, adequate rest and 
Manage stress). Activity Posbindu PTM will be able to 
improve the success of Germas which aims to increase 
awareness, willingness and ability of people to behave 
healthy, including controlling hypertenyiin an effort to 
improve the quality of life.

CONCLUSION

Posbindu PTM aimed to make early detection, 
prevent and control blood pressure of the members. The 
activities of Posbindu PTM performed the measurement 
of blood pressure, non communicable diseases including 
hypertension, counseling for members indicated by 
non-communicable disease based on examination 
and measurement results.. Active members felt 
useful following Posbindu PTM, and they always 
want to come every month. The members who were 
suffering from hypertension and actively come every 
month could control blood pressure down to 74.1% 
of patients in the fifth month. The role of Posbindu 
PTM with the activities of measuring blood pressure, 
height, body weight, counseling/education, counseling 
for hypertension indicated members could improve 
knowledge and healthy behavior to control members 
with active hypertension. Posbindu PTM is one of the 
main containers of the implementation of Healthy Living 
Community Movement (GERMAS).
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Abstract— Wireless Sensor Networks (WSNs) are vulnerable 
to various security attacks due to its broadcast nature. Trust 
management is one of the effective methods to defend against 
threats posed to WSN. The trust management system helps to 
mitigate many insider attacks and malicious behaviour of nodes. 
In this paper, we proposed a robust trust model that prevents 
various attacks viz; bad mouthing, self-promoting and collusion 
attacks. It uses the time lapses function based on forgetting 
curve to calculate direct trust and reputation function for 
indirect trust. Our proposed trust model is scalable. When the 
trust value is above the threshold value, then we consider a 
communication link as active and node is trusted, otherwise we 
remove the communication link and mark the node as malicious. 
The simulation results indicate the effectiveness of proposed 
method and maximizes the defence against the internal attacks. 

Keywords—WSNs, trust management, direct trust, indirect 
trust, time decay function. 

I. INTRODUCTION  

A WSN consists of multiple detection devices called sensor 
nodes, each of which is small, lightweight and portable. Every 
sensor node is equipped with a transducer, microcomputer, 
transceiver and power source. The transducer generates 
electrical signals based on sensed physical effects and 
phenomena. The microcontroller processes and stores the 
sensor data. The transceiver receives commands from a 
central computer and transmits data to that computer [1][2]. 
The power for each sensor node is derived from a battery. 
WSN can be usually divided into two categories: distributed 
sensor networks and hierarchical sensor networks [3]. A 
distributed sensor network is composed of sensor nodes and 
sink node. On the contrary, a hierarchical sensor network has 
at least one immediate layer with header nodes. It is thus 
composed of sensor nodes, header nodes viz; forwarding 
nodes and sink node. The header nodes and the sink node are 
different from the sensor nodes in energy, memory and 
computational capability. 

The applications of WSNs are widely used in industry 
automation, agriculture fields, healthcare applications, 
military applications, robotics etc.  Most of the path finding 
challenges is faced by WSN in terms of security, node 
deployment, energy consumption, communication range, fault 
tolerance, quality of service, etc. The security of WSNs is 
getting more attention because economic loss and privacy 
issue. [4] [5]. 

A WSN shows some specific characteristics such as dense 
deployment of nodes, dynamic topology of network, low duty 
cycle, limited battery power, multi-hop communication. In 

WSN, sensor nodes may be homogeneous or heterogeneous, 
and self-configurable also sensor nodes can either be 
stationary or mobile. When sensors are distributed in a hostile 
environment, then there is a threat of different malicious 
attacks due to its broadcast nature. For example, an adversary 
can analyse the traffic pattern and take stupid action against 
the network. There are various types of threats present in 
WSN. The resource efficiency and dependability of a trust 
system should undoubtedly be the most fundamental 
requirements for any WSN including clustered WSNs. 
However, existing trusts systems developed for clustered 
WSNs are incapable of satisfying these requirements because 
of their high overhead and low dependability. 
 
A. Trust 

Many definitions of trust are proposed by the authors. Trust is 
defined as the level of belief that is developed by past 
interaction and behaviour between source and destination 
node. Trust has made impact on future route selection and 
communication [6][7].  

• Direct Trust 

The direct trust establishes between source node and 
neighbor nodes. The direct communication between 
nodes helps to evaluate the direct trust. It has more 
impact than indirect and recommendation based trust. 

• Indirect Trust 

When the source node cannot directly connect to target 
node and observes the behaviour of target node 
through other nodes. This is the combinations of 
feedback and recommendations of other nodes.  

• Recommended Trust 

Recommendation is the part of indirect trust where the 
neighbours of target node are given feedback about 
that node. It is based on the trust record of direct 
neighbors about the target node on the basis of their 
experiences with target node. 

Based on the behaviour of the adversary node, some 
security attacks can be defined as follows [8][9]:  

• Black hole: In Black hole attack, a node falsifies the 
route of network and attracts all the packets and routing 
information towards itself. 

• Selective forwarding: This type of attack consists of a 
malicious node which behaves like a router and  drops 



some packet and may deny to forward that packet or 
messages. 

• Bad Mouthing attack: In this type of attack, the 
malicious node gives the wrong information about the 
neighbor node. 

• DoS attacks: In Denial of Service (DoS) attack the 
malicious node injects bad information to mislead the 
network. Here, the bad node provides the wrong 
reputation and feedback about other nodes. 

• Sybil attack: Here the malicious node has many Ids and 
behaves as like many nodes. 

• Collusion attack: In this type of attack more than one 
malicious node give false information and feedback 
about good node. 

The rest of the paper is organised as follows. Section 2 
gives the literature survey about previously proposed trust 
models in WSN. Our proposed scheme has explained in 
section 3. Section 4 explained the simulation of proposed 
model and conclusion is presented in Section 5.  

II. RELATED WORK 

The research into building trusts either direct or indirect is 
based on eigen values, entropy, packets delivery, 
recommendation, and may other parameters [9]. 

Ganeriwal et al. [10] proposed a trust model based on 
reputation for high integrity sensor networks. This model 
includes five parts: direct trust based on reputation, indirect 
trust evaluation, synthesis of reputation, conversion and 
behaviour of node trust. In their model, they had used Beta 
distribution and Bayesian formula to update and calculate the 
trust.  

   Gheorghe et al. [11] proposed an intrusion detection 
approach based on adaptive trust management protocol. This 
protocol includes three phases: Learning phase, exchanging 
phase and Updating phase. In Learning phase, experiences are 
developed. In exchanging phase, the nodes have shared their 
experiences with each other. In update phase, reputation has 
been updated based on experiences. 

  Jiang et al. proposed an Efficient Distributed Trust model 
(EDTM) [12] for WSNs. EDTM uses number of packets for 
trust calculation. The direct trust and recommendation-based 
trust is calculated using number of packets transferred 
between nodes. This is the efficient mechanism to calculate 
the trust in distributive environment of WSN. 

In some models [13-15], the number of packets transferred 
between nodes has been used to calculate the trust. This 
method establishes secure route between source node to sink 
node. It helps to find the secure neighbor node. In this method, 
the recent transmission of packets has more weight than older 
transmissions. 

Li et al. [16] proposed Lightweight Dependable Trust 
System (LDTS) for WSNs. They had applied this approach in 
hierarchical sensor networks. This method establishes the trust 
relationship between Cluster head node and Normal sensor 
node, Cluster head to another Cluster head and Cluster head 
to Sink node. This method uses simple mathematical 
calculation to make this model lightweight. 
Tan et al. [17] has proposed Iterative and Dynamic Trust 
model (IDTrust) based on three layered distributed trust 
communication architecture. In this iterative model, a global 

trust has been presented with the help of direct and indirect 
trust. This iterative and dynamic trust model improves the 
efficiency of the P2P networks. Hongjun et al. [18] [20] 
proposed a trust model based on entropy.  Here the trust is 
shown as an entropy. When a node performs some action, then 
entropy is changed. This entropy has been mathematically 
modeled and the quantitative evaluation of the trust is done in 
WSN. 

III. PROPOSED MODEL 

There are two types of node in WSN: source node and 
target node. The main focus of this paper is to develop a secure 
model which should also be energy efficient and robust. This 
paper uses direct trust, recommendation-based trust, time 
lapses function and threshold to mitigate the malicious nodes 
and thereby securing the WSN. 

       The trust is combination of direct trust and 
recommendation-based trust (indirect trust). In this model, 
following assumptions are made: 

• The recent conversation has more weight than past 
conversation. 

• The value of weight is negligible if the conversation 
is too old. 

• Direct trust has more weight than recommendation-
based trust. 

The curve of forgetting is discovered by Hermann 
Ebbinghaus The decay function has features that the aging will 
decline at some extent. The forgetting function reflects the 
timeliness and evaluation. At start, the timeliness lapses fast 
but after a period of time, it will slow. 

A. Direct Trust 

The direct trust is the trust from source node to target node 
based on its previous communication experiences. The 
satisfaction ‘S’ is a comprehensive evaluation about the target 
node which is based on energy, robustness, delivery speed, 
reliability etc. We divided the satisfaction at five levels as 
follows [19]: 

TABLE 1. SATISFACTION LEVEL 

Trust value Meaning 

0 Distrust 

0.25 Untrust 

0.5 Low trust 

0.75 Trust 

1 High trust 

 

The mapping function S(x) is 

= ,												 	 = ℎ	 , = 1,																							 	 = , 0.75 ≤ <,														 	 = 	 , 0.5 ≤ < 0.75,																		 	 = , 0.25 ≤ , < 0.5,																									 	 = , 0 ≤ < 0.25  

Here we use time decay function to calculate trust about 
target node and it depends on time factor. The recent 
conversation has more effect in direct trust. 



	  uses as a current trust value according to 
transaction between source node and target node and 		 ∈ [0, 1]. 

So, we calculated the direct trust  , = 	 	 1 ,0																													 = 0 				 0 

where ,  is the direct trust of node ‘i’ on node ‘j’ at 
nth transaction between node ‘i’ and node ‘j’. k is the time 
lapses function proposed by Tan et al.[17] and is defined as 
the dynamic factor and it changes according to the following 
equation: =
	 1 	 	,												If	 																						1,																														 ℎ 		 					(1) 

 

The value of k is more if the transaction is more recent. 
The value of k is less if transaction had been established long 
period ago. 

B. Indirect Trust 

The recommendation-based trust calculated by direct 
observation obtained from a target node neighbors. Here, we 
used cluster head as a recommendation manager. The 
recommendation manager has mainly three roles: 

• Sends recommendation request to neighbors of target 
node. 

• Collects responses from neighbor nodes and filtering 
the anomaly value. 

• Sends the recommendation value to source node. 

When any source node ‘i’ wants the recommendation 
value of target node ‘j’ from recommendation manager, then 
the recommendation manager calculates the indirect trust by 
all neighbour nodes of target node [19] using the following 
Equation. 	 , = ∑ ,, ,                         (2) 

where, 

 ,  is the positive recommendation of node k to node j and 

,  is the negative recommendation of node k to node j.  

C. Forgetting Curve 

The forgetting curve is defined as   

                                =	 ∆
                                     (3) 

where c is the decay function, ∆  is time difference between evaluation period, 

 = time decay factor and 

  = cycle in forgetting curve.  

 
Figure 1.  Time decay factor 

The value of  depends upon the mapping function of 
satisfaction ST(x). It is the time decay factor [19]. 

D. Evaluation of Total Trust  

In our approach, ,  denotes total trust between node ‘i’ 
and node ‘j’ at a particular time t. It is the addition of direct 
trust and indirect trust.  The direct trust is ,  and the 
indirect trust ,  is calculated for a network in each 
round of communications. 

The trust value of target node is compared by the threshold 
value (TTh). If the trust value ( , ) of target node is greater 
than the threshold value (TTh) then the node is selected for 
communication otherwise that node is malicious.  The node’s 
integrated quantitative total trust is calculated as follows: 	 , = 	 	 , 	 1 	 , 		          (4) 

where ’c’ is the value of forgetting curve and		 	ϵ	 0	,1  
balances the value of direct trust and indirect trust. If 	=1, , 	 is equal to direct trust. If 	 = 0	 , then , 	comes from the indirect trust. Figure 3 depicts the 
Robust trust model for wireless sensor network. This model 
has following phases which are illustrated below: 

Phase 1: Consider a cluster of a sensor network as given 
in Figure 2, where A, B, P, Q and R is the normal sensor nodes 
while CH is the cluster head of that cluster. If the  source node 
A wants trust value of target node B, then  trust value is 
calculated as follows: 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Cluster in WSN 
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• If any past transaction is not available between node A 
and B, then the cluster head provides recommendation 
value of indirect trust to node A. Otherwise, the direct 
trust value is calculated between node A to B by 	 , . 

• If there is no recommendation value of indirect trust 
available on cluster head (CH) about node B then the , 	is the Total trust value , . 

• Suppose A wants trust value of node P, then there is no 
direct trust available. Therefore, the recommendation 
value of node P is provided by the neighbor nodes Q 
and R to cluster head (CH). After that the cluster head 
send response to node A. In this network, the cluster 
head (CH) works as a Trust Manager. 

Phase 2: The total trust ,  is aggregation of direct trust ,  and indirect trust			 , . 

Phase 3: The trust value of target node is received by 
source node. The source node compares this current trust 
value ,  with the threshold value (TTh). If it gives true value, 
it means the node is trustworthy otherwise, we discard this 
communication link.  

IV. SIMULATIONS AND RESULT 

In order to prove robustness and efficiency of the proposed 
scheme, we simulated our proposed model. Here, we consider  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

satisfaction level of nodes from Table 1. The increment and 
decrement of trust is based on successful transmission of 
packets from source node to target node and mitigate the 
malicious node. Our Robust trust model’s performance is 
more secure and efficient compared with traditional model. 
We had taken the scenario where the packet transfer efficiency 
is continuously increasing, decreasing or both.  Consider 
Table 2 where the various packets reaching probability 
(PPRS) is illustrated. 

TABLE 2.  Probability of packet delivery 

Timestamps	 probability	of	Packet	reached	successfully	(PPRS)	10	 A	 B	 C	20	 0.5	 0.95	 0.95	30	 0.55	 0.9	 0.7	80	 0.6	 0.85	 0.85	100	 0.65	 0.8	 0.75	120	 0.7	 0.75	 0.55	140	 0.75	 0.7	 0.9	160	 0.8	 0.65	 0.65	170	 0.85	 0.6	 0.76	180	 0.9	 0.55	 0.55	
   

Request	for	Trust	Value	of	Target	Node	Choose	Target	node	

Direct	Trust	

Packet	Transfer based 

Indirect	Trust

Recommendation	manager  

Time	of	Communication	based Feedback	and	Recommendation	Based

Source	Node Target	node	is			either	selected	or	rejected		
N	

Y	 Node	Selected	

Figure 3. Proposed Trust Model



 
Figure 4.  Trust Value of target node 

In data set A, the value of PPRS is continuously increasing the 
packet transfer probability. In data set B, the value of PPRS is 
continuously decreasing. In data set C, the PPRS has uncertain 
value. In Figure 4 our trust model successfully shows the 
increment and decrement of trust values of node according to 
time decay function and packet transfer probability. 

 

V. CONCLUSION AND FUTURE DIRECTION 

There are many security challenges in WSN in terms of 
internal threats, outsider threats, node deployment, energy 
consumption, communication range, fault tolerance, quality of 
service, etc. We had proposed a robust trust model for a 
cluster-based network to secure against collusion attack. The 
direct trust is calculated by simple mathematical operations 
which makes our approach lightweight. The trust is updated 
dynamically and has more weight on recent transactions. The 
calculation of trust is fully depend upon the packet transaction 
among nodes. We assume that the environmental factor is 
constant during transaction. The cluster head plays as 
recommendation manager which helps to calculate indirect 
trust of any node. Overall the proposed method has efficient 
and robust trust model to secure WSN from insider attacks. 
The proposed model can be used to detect and prevent various 
types of attacks like intrusion detection and other attacks. 
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5. 1 point

Mark only one oval.

A.Singly excited

B.Doubly excited

C.Either of the above

D.None of the above

6. 1 point

Mark only one oval.

A.Reluctance motor

B.Hysteresis motor

C.Shaded-pole motor

D.Two-value capacitor motor

7. 1 point

Mark only one oval.

A.Has high hysteresis loss

B.Has high retentivity

C.Is made of chrome steel

D.Should have all of the above features

8. 1 point

Mark only one oval.

A.Retentivity of the rotor material

B.Amount of hysteresis loss

C.Permeability of rotor material

D.Position of shaded pole with respect to the main pole

2. Reluctance motors are

3. Which of the following motors is generally used in toys

4. In a hysteresis motor, the rotor

5. The direction of rotation of a hysteresis motor is determined by the
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9. 1 point

Mark only one oval.

A.Portable tools

B.Lathe machines

C.Oil expeller

D.Floor polishing machine

10. 1 point

Mark only one oval.

A.Best performance at 50 Hz supply

B.Slow speed at all loads

C.Excellent performance on dc. supply

D.Highest output kW/kg ratio

11. 1 point

Mark only one oval.

A.Slip rings

B.Commutator

C.Both (a) and (b)

D.None of the above

12. 1 point

Mark only one oval.

A.Short-circuiter is disconnected

B.Stator winding is reversed

C.Brushes are shifted to neutral plane

D.Commutator segments are short-circuited

6. Which of the following applications make use of a universal motor

7. An outstanding feature of a universal motor is its

8. A repulsion motor is equipped with

9. A repulsion-start induction-run single-phase motor runs as induction
motor only when
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13. 1 point

Mark only one oval.

(A) Two phase induction motor

(B) Three phase induction motor

(C) Direct current series motor

(D) Universal motor

Section B
Attempt All Questions 4 Marks Each.

14. 20 points

Files submitted:

This content is neither created nor endorsed by Google.

10. A.C. servomotor resembles
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