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ABSTRACT

Background: High prevalence of depression among pregnant women has been
observed in low and middle-income countries including Pakistan.Pregnancy is an
important stressor for depression and depressed women tend to have poor dietary
intake. The present study aimed to determine the prevalence of prenatal depression and
its risk factors, and explored the relationship of prenatal depression with dietary intake

in a representative sample of women living in a rural setting of Pakistan.

Methods: This study was conducted at the baseline of a large cluster
randomised controlled trial. Five hundred pregnant women in the second and third
trimester of pregnancy, living a in a rural area of district Rawalpindi Pakistan, were
recruited for the baseline of the trial. Depression was assessed using “Patient Health
Questionnaire” (PHQ9Y), with a cut-off score of 10, and the dietary intake assessment
was carried out by“Food Frequency Questionnaire” and ‘24 Hour Dietary Recall”.Data
on stressful life-events and perceived social support were captured through “Life
Events Checklist” and “Multidimensional Scale of Perceived Social Support”.All
pregnant women who had PHQ-9 scores of 10 or more were invited to participate.
Those women whose PHQ 9 was less than 10 were selected through simple random
sampling and invited for baseline measurements after obtaining informed consent.
Response rate was around 98%.Appropriate tests of significance were used for bivariate

analysis. Final Generalized Linear Model with logit link function was obtained.

Results: The prevalence of prenatal depression was found to be 27%.Depressed
pregnant women belonged to 23-30 years age group, were less educated had,lived in
joint family and had less perceived support from family and friends.Depressed women
suffered from at least 3-4 stressful life events .Food variety scores were generated and
dichotomized at median for dietary inadequacy. Mean intake of all the energy,
macronutrients and micronutrients was significantly less among depressed
(p<0.001).Prenatal depression was significantly associated with dietary inadequacy
(P<0.05). In addition factors like life satisfaction, husband away from home in last six
months (P<0.05), physical IPV (P<0.05) and stressful life events (P<0.01) were also
independently associated with dietary inadequacy.

Conclusion: The current study to the best of my knowledge is the first study to

investigate in a large rural community based sample of women the link between



prenatal depression and dietary intake. Most of the depressed women did not eat
sufficient items from various food groups to meet the recommended dietary allowance.
Prenatal depression was independently associated with inadequate dietary intake. Risk
factors for prenatal depression as well as dietary inadequacy were psychosocial in
nature. There is a need to screen women at antenatal visit and provide nutritional

counselling to improve dietary behaviors for better pregnancy outcomes.



DECLARATION

| certify that | have read and understood the rules and regulations of University
of Liverpool regarding assessment procedures and offences. | confirm that the work
presented in this thesis is my own apart from properly referenced quotations. Where
information has been derived from other sources, | confirm that this has been indicated

in the thesis. Where my work is indebted to others, I have made acknowledgements.

| declare that the material contained in this thesis has not been accepted in
substance wholly or partly for any other degree, nor is it currently being submitted in

candidature for any other degree.



ACKNOWLEDGEMENT

| owe my gratitude to Almighty God in whom and through whom the all the
work which went into this thesis was made possible. | want to acknowledge all those
who in one way or another contributed in the completion of this thesis. Above all | am
grateful to my supervisors, Dr Atif Rahman and Dr Mukesh Dherani, from whom |
learnt a lot. Professor Atif’s wealth of experience in maternal mental health, global
public health and health systems gave me an opportunity to broaden my vision. I am
grateful for his generous and patient advice and guidance throughout my research and
beyond. I would specially like to thank Dr Mukesh Dherani who co-supervised the work
and provided his detailed feedback and advice especially in statistical analysis.

| am grateful to Dr Siham Sikander and Dr Shamsa Rizwan for their valuable

inputs into my research and continuous support and encouragement.

My special thanks to my colleagues Dr. Zille Huma Mustehsan, Dr Arshia Bilal
for their continuous support and Dr Katrina Ronis for her expert advice related to

maternal nutrition.

I would like to thank the health staff at the primary care centers and especially

the Lady Health Workers and their supervisors for their support.

Of course, none of this would have been possible without the field team. | am
grateful to Human Development Research Foundation (HDRF) for operational
assistance in completing the field work, activities. Importantly, 1 would like to thank
my field team in Kallar Syedan - Mr Ikhlag Ahmed project coordinator and,Miss
Tayyaba Abbasi, Miss Amna ljaz , Miss Quratul Ain, Nida Aminand Miss Rakhshanda
who worked tirelessly.

| am grateful to the people behind the numbers - all those women and their

families who were part of this study.



ABOUT THE AUTHOR

Born and brought up in large cities of Pakistan, | did MBBS from Allama Igbal
Medical College Lahore and pursued my carrier as general physician. After a decade |
got opportunity to get a MPH degree from Health Services Academy (HSA) Islamabad.
| joined LHWSs program as training consultant for a short time when | shifted to South
Africa because of my husband’s appointment. I joined clinical epidemiology
department as research officer voluntarily and also joined MSc clinical epidemiology
degree program .l returned to Pakistan and joined Health Services Academy as
Assistant Professor. Along with teaching epidemiology | got a chance to start an
elective course in Public Health Nutrition which was my area of interest for Masters of
Public Health students with a senior expert. Research sites of Human Development
Research Foundation were used as field demonstration area for HSA students. As a
coordinator I used to visit the sites with students and found the research in mental health
interesting and wanted to take up a topic with focus on nutrition and mental health as a
PhD thesis. While I was in the decision making process | came across a saying by the

Founder of Pakistan Quaid- e -Azam Muhammad Ali Jinnah
“Think one hundred times before you take a decision
But once a decision is taken stand by it as a man”

This was my motivation. Although it was not easy to take a decision to take up
PhD studies given the work, finance and family considerations yet | took a decision and

stood by it.



TABLE OF CONTENTS

A B S T R A C T ettt ettt e et e e e e e e e e e e e e e e s |
DE CLAR AT ION. ..ttt e e e e e e e e e e e s 11
ACKNOW LED GEMENT ..ottt ettt sttt e e ettt e e e e e s eeers s e reeeseeens A4
ABOUT THE AUTHOR .ottt e ettt bas s e e e s et eesbabnneeeesseenns Vv
I S IO T i I = 0 T X1
LIST OF FIGURES ... oottt e e ettt r e e et e e e e reeenes XVI
LIST OF ABBREVIATIONS ...ttt XVII
SECTION | (CHAPTER 1 = 6).cueeiiiieiieiieee ettt 1
CHAPTER ..o ettt ettt e e e e e e e e e e e eeees 2
INTRODUCTION TO THE PROBLEM AND STUDY ..o 2
L. INTRODUGCTION ... eetttteetttteeseeeteteestssasseesssseessssassssssetesssssasessseseesrstsreseeeseessstnnnss 2
1.2 PRENATAL DEPRESSION ...uiieetiieettttisseesseteessssnssesssesesstssnssssssseesssnsseesseesssn 2
1.3 RISK FACTORS FOR PRENATAL DEPRESSION ...uuiiieieieestriisieseeeseesssinsssessseesssnnnns 2
1.4 DEPRESSION AS A RISK FACTOR FOR DIETARY PRACTICES ...covvvvvvviiiieeeeeeeeeiiins 3
1.5 PROBLEM ST ATEMENT ..ttt ettt eteeeeeee e e e e e e e e e et e e e e e e e eeeee e e e eeeeeeeeeetnaaeeeeeeeeeennnnaneas 3
1.6 SIGNIFICANCE OF THE STUDY ..teeetuteeee e ettt eeeeae e e e e eeeeeeeeaaeeeeeaeeeeaaaseeaneeeennnnaanens 3
1.7 STRUCTURE OF THE THESIS .. eiteeeeueeeeeeeeeee e eeeaa e e e e e eeeeeeaaaeeeeeeeeestnaasseseeeeeennnnaaens 4
O 5 .V i N D1 S TR 7
LITERATURE REVIEW (PREVALENCE AND RISK FACTORS FOR
PRENATAL DEPRESSION)......ociiiiiciicc ettt 7
N [N =16 018 o T ] N T 7
2.2 TYPES OF PERINATAL DEPRESSION .. .ctttetttuuitieeeteeeesinssseesseresssnnsssesssssessrnnseeesees 8
2.2.1 Prenatal DEPIESSION .......ccccc.ueveeeieee et ee e eeeteeee e e e e ee st e e e e e e st s e aaaeessstssseaaaeeesssssssenaaaaeas 9
2.2.2 TRE BADY BIUES ...ttt ttee et a ettt e e et a e st e e s aatta e s aaseaassstaasssnsnaesansenaan 10
2.2.3 POStPAITUM DEPIESSION.....uvvvevevesisisiiiseseiisiaessssssssssssssssssssssssssssssssssssssssstssstssessssssresssersnsrnrrnnn 10
2.2.4 Postnatal (PUEIPEIral) PSYCROSIS...........veccueeeiiesieesiieeieesiseesieesitesaeesssesseessssesasesssseasseesnes 11
2.3 IMPORTANCE OF MENTAL HEALTH IN PREGNANCY ..eevvtvtiiieeeieeeeeiieinseeeseseessnnnnns 11
2.4 PUBLIC HEALTH SIGNIFICANCE OF PRENATAL MENTAL HEALTH ..o veeevvveeenn. 12
2.5 PREVALENCE OF PRENATAL DEPRESSION ...vuuieeeeeieeeeeeaeeeeeeeeeeeeaaeseeessseeennnnnens 14
2.6 PRENATAL DEPRESSION IN PAKISTAN «.oeeeiitee ettt eee e e e e e e eeeeaeeseeeaeeeeennnnn s 19
2.7 RISK FACTORS OF PRENATAL DEPRESSION ... .iieeiieeeeeeeee e e e e eeeeeeiieaeeseeeeeseeennnnnens 21
I N [ 1o [ 1Y Lo [0 e 1 I o Tot (o T 25
2.7.2 Family Relations/SOCIQI SUPPOIT ..........cocueeeeieeieeeiieeieesteeeseeesteeeteesitsesaeessseesasesssaeasssenes 26
2.7.3 Intimate Partner Violence and Husband/Marital Relationship ...........cc.ccevveevvveeveeecvvvenvenennn. 28
2.7.4 Socio-economic and DemographiC FACTOIS............ueeecueeeeeiieeeeiiieeesieeeesieeeeeiteaessaeaaesnaeeas 29
2.7.5 MALCINGAI DIttt e e e e et tte e e e e e et aese s e s e e etttaseessseaenasas 30
2.7 SUMMARY eeoee ettt e ettt te e e e e eee e e e e e aaaaaseeeee e et e aeseeeeereeennaaeseseeeeennnnnaanens 31

Vi



CHAPTER 3 ... 33

AIM AND OBJECTIVES ... .ot 33
R O =N =l on 1 A/ = TSRO 33
.2 HYPOTHESES ....ttte ittt ettt ettt e e et e et e e et e e et e e e st e e e naa e e e se e e e nba e e anneeeannes 33

CHAPTER 4 ... 34

METHODOLOGY ...ttt e e e et e e s s ara e e e s naaeeas 34
4.1 INTRODUCTION ..tttttitttieeeetteteessstseesesssssessssssseesssnsseessasssseeesasssseesssssseesssnssesessnnsns 34
4.2 STUDY SITE .uuttttiiiiiiiiiiiiiiriiee e e sttt siaba e e s e e e s s saab b b r e e e s e e e s s s saabbbbaaeeesesssasabbbbaeeeeaeessns 34
4.3 OPERATIONAL DEFINITIONS ..oceiiiiiiiiriiiee e et siitbrreee s e e e s s siaibbree e e e s e s s sssanbbraeeeseeessnns 37
4.4 STUDY POPULATION ..tttttiiiiie e e i i sittbtree e e e e e s s ssiabbbaaee s s e e s s s siaabbbeseessesssssabbbsaeeesessssins 37
4.5 INCLUSION AND EXCLUSION CRITERIA ...oiciiiiiiiiiiiiie e sssitiirreeee s e s ssanbbsseesseessnns 37

O I [ Tol VK o) £ I g 1 =1 4 Lo PSR 37
YAl 3 (ol [V (o g 1 1=1 ¢ o B PRSP 37
4.5.3 Identification Of EliGible WOMEN............ccc.cooueeiieesiiiiieeiiesieest ettt 37
4.6 CHOICE OF STUDY DESIGN ..ciiiiiiiiiiiiiiiiie e iiitiireee e siibbree e s s ssabbbraes s s e e s ns 38
4.6.1 Cohort Study Design to Measure ASSOCIALION ............ccueeeccueeeesiieeesiieeeesieeeeesisaeeesiseseessaeas 39
4.6.2 Strengths Of CONOIt SLUTIES ........cc.ueeeueiesieeiieieet ettt 40
4.6.3 Weaknesses Of CONOIt SEUIES ..........ccccueeeecueeeeeciieeeeeeeesceeeestteeestaa e e saaaaeessaaeesaaaaesasaean 40
4.6.4 Justification for Not Using COROIt DESIGN ...........cccuueeveeeseienieeiieseeesieeste et 40
4.6.5 Case-Control Study Design to Measure ASSOCIQLION .............ceeecveeeeecrveeesiieeeesiriaeeiiseeessisenans 41
4.6.6 Strengths of CaSe-CoNtrol SEUIES..........cc.eeeueiereeesiiiieeteeeet et 42
4.6.7 Weaknesses of Case CONLIOl SEUIES...........c..ueeeecueeeeeieieeeiieeeeciieeeciee e esieeeeesvaaeesaasaessaeas 42
4.6.8 Justification for Not Using Case CONLrol DESIgN............cccueevueesieeneeesiiesieesiieesee e 42
4.6.9 Cross Sectional Study Design to Measure ASSOCIQLION.............cccceeeeeuvveereeeeeesiiieeeeeeeeesisrenens 43
4.6.10 Strengths of Cross SectionQl SUIES .............cceecuueeeeeeiieeeieeeecie et eeseeeestea e eeaaesseeeas 43
4.6.11 Weaknesses of Cross Section@l StUAIES................ceeecueeeeeieeeeecieeeecieeeesieeeeesireeeesieaeesiaeaan 44
4.6.12 Justification for Choosing Cross Sectional Design for the Study ..........cccceevevvvvevecvvneennennn. 44
4.7 DATA COLLECTION PROCEDURE .....cvtiiiuiieiiiiesiiteesiieessseesssssessssesssssesssesssseesnnes 45
4.8 CHOICE OF INSTRUMENT TO MEASURE PRENATAL DEPRESSION ......cccovvvveiieenne 46
4.8.1 PHQ 9 to Measure Prenatal Depression in the Study.............cccceeeeceuvveeeieeeeiiiiiieeeeeeeecivvenn, 47
4.8.2VAIIItY Of PHQ 9.ttt ettt ettt et et sateesateenaee s 48
4.8.3 Tool to Measure Perceived SOCIQI SUPPOIt...........uueeeeeeeeecieeeieeeeeeecciteea e e eeesitveaaa e e e eessavenes 51
4.8.4 Tool to Measure Stressful Events in the Previous YeQr .............cceeeecveeesiveeeesiiiaescienesssenens 53
4.8.5 Tool to measure women autonomy/deciSion MAKING ..........c.cccveeveeeeveeeeveesireeeieeesiveesveennn, 54
4.8.6 Tool to Measure Intimate Partner VioleNcCe (IPV) ..........eeeeeeeeeeceeeeeeieeeeeeieeeeeeeeeeesieeseeeeeeenn 55
4.8.7 Measurement of Socio-economic and Demographic Variables. ...............cccccovvvvueeeeeeeescurennn. 56
4.8.8 MAternal FACTOIS/VATIADIES ..........coooeeeeeeeeiieieeeeeiiiieeieeeeeeeeteeeeeeeeeetee e e sessiavteesseresssasseeees 56
4.8.9 FAMUIY FACLOIS c..netieeeee ettt ettt e ettt e e e e e e ettt e e e e e e st aabeaaaeesasasssanaaaesessasssanees 58
4.8.10 S0CI0-ECONOMUC FACLOIS ...ttt e et e e e e e nineeens 59
4.9 SAMPLE SIZE ESTIMATION.....tttittieitiieeitteesiteessiteeassseessssesssssessssessnssessssessssessnnes 60
4.9.1 Data Cleaning, Coding and MiSSiNG DALQ ..............eeeeeeeeeciiieiiieeeeeesiciiieeeeeeeecciiveeea e e e eesciveneas 61
4,10 STATISTICAL ANALYSIS wrveiiiieiiiiiiirtiiiiee e e s s ssisbbreee s s e s s s s ssssbsressessesssssssbbesesssessseins 62
4. 11 ETHICAL CONSIDERATION ...eiiutiieitieeeitteeessteeessteessseeeasseesasssesanssessssesanssesssesennns 63
CHAPTER S ..o e e e e e s e e e e e e e e e e enneees 65



RESULTS ..o s 65

5.1 DESCRIPTION OF THE SAMPLE ...utttiiiiiieeiiiiiiiiieeeeee s s s ssitabseeessessssssssbssesssesessssssssnes 65
5.1.1 Recruitment Of tRE SAMPIE ........cc..eveeeeeeeeeee et ee et e ettt e e s e e e e va s e e saaaeesreeaes 65
5.1.2 Prevalence of Prenatal DEPIESSION ...........cccueerueesueieneeiiiiesie ettt 66

5.2 CHARACTERISTICS OF THE STUDY POPULATION ......coovitiriiiiieee s siirriee e snnens 67
5.2.1 Maternal Characteristics Of the SAMPIE ........cc..ooceiemeeeiiieniieiieeee et 67
5.2.2 Association of Maternal Characteristics with Prenatal Depression ..............ccccceeeevvvveecuneen.. 69
5.2.3 Family characteristics Of the SAMPIe..............coceeeveieniiiiiiiiieiteeee e 71
5.2.4 Association of Family Characteristics with Prenatal Depression ..............ccceccvvveeecvvveeeenenn. 72
5.2.6 Association of Socioeconomic Characteristics with Prenatal Depression ............................. 75

5.3 STRESSFUL LIFE EVENTS DURING THE PAST ONE YEAR ...ecviiiiiiiiiiiiieeeee e 77
5.3.1 Association of Stressful Life Events in the Past One Year with Prenatal Depression ............ 78

5.4 MULTIDIMENSIONAL SCALE OF PERCEIVED SOCIAL SUPPORT (MSPSS)............... 80
5.4.1 Association of perceived social support with prenatal depression ..............ccecceevvveneeennne. 82

5.5 WOMEN’S AUTONOMY 1eiiiiiiiiiiiiiriiiiese e st siibtbeeeee s s s s sssabbbssesssesssssasbssesssesssssnssssnes 84
5.5.1 Women’s Autonomy over Own and Husband’s earning and Decision-making..................... 84
5.5.2 Association of Women’s Control over Earning with Prenatal Depression ............................ 86
5.5.3 Association of Women'’s participation in Decision-making with Prenatal Depression ......... 88
5.5.4 Cumulative SCOres Of AULONOMY ..........covueevuiienieeiieeee ettt ettt 90

5.6 INTIMATE PARTNER VIOLENCE (IPV)..cuiiiiiieiece e 91
5.6.1 PreVAIENCE Of IPV ..ottt ettt e ettt e et e e e et e e ettt e e sataaaeatsaaesssssaaeaasaean 92
5.6.2 DESCIIPLIVE GBDOUL IPV ..ottt ettt ettt 92
5.6.3 Association of psychological IPV and Prenatal Depression..............ccceeeccveeeeeeivveeeeiivnaesirennnn 94
5.6.4 Association of Physical IPV and Prenatal DEPresSion ...........c.ccceeeeevveeesiueeeessieeessiiesesssenens 96
5.6.5 Sexual IPV and PrenatQl DEPIESSION ...........c..ueeeccuveeeecieeeeeiieeeeciieeeciaseesitsaeeasssaeessssasssenas 98

5.7 MATERNAL SOCIAL SUPPORT ....ctiutieitieetessieeesteessseessessssesssessnsesssesssseessessssesssnens 100
5.7.1 Association of Maternal Social Support with Prenatal Depression................cccceeeeeuvveenn.e. 102

5.8 GENERALIZED LINEAR MODEL FOR ASSOCIATION OF RISK FACTORS WITH

PRENATAL DEPRESSION .....ciiiiiiiiiieiiiiesteee st esiee e st st snte e snb e sseeesnneesnneeennneas 104

5.9 SUMMARY OF THE CHAPTER ... .cititieititetiesieeesieessieesiessnseesseesnbeastessnseesseessessseens 106

CHAPTER 6., 109
DISCUSSION ...ttt e et e e seeeanes 109

6.1 INTRODUCTION ..ottt atee ittt ettt sbe e et e sae e et e s b e e abeeenneesneeanneenneeas 109

6.2 SUMMARY OF THE MAIN FINDINGS .....coitiiiiiiiieiiieiee sttt 109

6.3 GENERAL METHODOLOGICAL CONSIDERATIONS......ueiiiieiieiiianieeaiee e sneesieens 111
6.3.1 Study Design: Strengths and LIMitQtioNs .............cceceveeeeeiuieeeeeiiieeecieeessieeaesetvaescaeaassneeans 111
6.3.2 Study Population: Strength and LIMitQtioNns ..............ceeeeeeeeciiveeieeeeeesiciieieeeeeesccieieeaeeeeeeins 112
6.3.3 Study Tools: Strengths and LIMitQtioNs.............cccccuveeeeeeeeeiciiiiiieeeeeescciieeaaeeessssssreaaaeeessins 113
B.3. 8 PHQ 9ottt ettt ettt ettt ettt et e e bt e e beeeneeeates 113
LR B 1Y A 2 X YRR 114
6.3.6 Life EVENES CRECKIIST .......coeeeeeeeeeeeeeeeeee et ee et ette e e sttt e e ettt e e s staaesttaaaesastaaenanseaasansenans 114

6.4 MEASURES TO REDUCE BIAS IN THE STUDY ....voiiiieiiiiiiesiie st esiee e 115
6.4.1 SEIECLION BIQS .....veeeeeeeieeeieeeiieeiee ettt ettt ettt et e st e st e st e st a st e s st e st e eseeebeeeseeeanes 115
6.4.2 INFOIrMQALION BIQS ...ttt ettt e e e ettt e e e e e e ettt e e e e e s sstaaseaaaeeasstsssanaaeesasees 115
L A 0o )y {01V 4T [ o ISR 116



6.5 DISCUSSION OF THE MAIN FINDINGS ....cciiiiiiiiiiieiiiie et 117

6.5.1 Prevalence of Prenatal DEPreSSioN ...........c..uecccueeeeecueeeesciieeeeiieeeeiseaessieseesssssaesissssssssenans 117
6.5.2 Stressful Life EVents in Previous YA ..........c.ccueecueeeiueeriieeesieeieeeee et 118
6.5.3 Perceived and Current SOCIQI SUPPOIt...........cocuueeeeeeieeeecieeeeeceeeeecteaeeseeeesevaaeesaaaaesreeans 119
6.5.4 Intimate PArtNer VIOINCE ...........uueeveuveeeeeiiie e et estte ettt ee e st e e estte s s ssaeeessaseeeas 120
6.5.5 Life Satisfaction in the NEXt 4 YEAIS........cccueeeecueeeesiieeeesieeeeeiteeeesitaaessseseessssssesissesesssesans 121
6.5.6 NUMDBEI Of PrEGNGANCIES ...ttt ettt 122
6.5.7 FAMUIY SEIUCLUIE ..ottt ettt ettt sttt s tte et e st e st e bt a st e st senbaaensseenses 122
6.6 FACTORS WHICH WERE NOT SIGNIFICANT ....etiiivieeiiieeesiieeesireeesssesasnessnseeesseeeanns 122
LN N ALY, Lo (=T e o | I o ot do ] PRSI 122
6.6.2 SOCIOECONOMIC FACEOLS.....ccceeaeeeeeeeeeeeee ettt e e e e e e e e e e 123
6.6.3 Autonomy and DecCiSiON-MAKING..........c.ccoceeeveiriieieiiieiiiee ettt 123
5.7 CONCLUSION 1..eiiieiiiiiittiret s e e e s s st e e e s e e st s sebb b e e e e e e e s st s sbbb b b e e s e e eesssaabbbareeeseeessins 124
SECTION H (CHAPTER 7 = 13) ottt 126
CHAPTER 7 .. 127
DIETARY INTAKE DURING PREGNANCY ...t 127
7. L INTRODUCTION ..ttt itttiteeetiteeeestaeesesssssesesssssseeessnsseeeesssssesasasssaseessnssneeesannsesessnnnns 127
7.2 IMPORTANCE OF DIET DURING PREGNANCY ...vttviiiiiiiiiiiiiiiieeiee e sssiiirseee e 127
7.3 IMPORTANT FOOD GROUPS FOR BOTH MOTHER AND FETUS .......ooociiiiiiiiieeens 127
7.4 THE FOOD PYRAMID ...uttttiiiiiii ittt et ibbbaree s s s e s s ssabbbane s s s e e s s nns 129
7.5 RECOMMENDED DIET DURING PREGNANCY ..uvtviiiiiiiiiiiiiiiiiieiee e sssiiirseeeese e 131
7.5.1 Recommended Macronutrients (Proteins, Carbohydrates and Fats)...............cccovveeecuvveannn. 131
Y o oY =] K3 132
VAT H 00 T4 oTo) o} Vo [o 1 X=X O UUU SRR 133
T 50 FOLS ettt ettt ettt ettt e s et e s et enate et e e s ateenates 133
7.5.5 Recommended MICTONULEITENTS ..........ceeeeueeiesieieeeeiiieeeeiiee ettt e e sitee e saeeeesisee e 134
7.6 RECOMMENDED DIET ACCORDING TO TRIMESTER OF PREGNANCY ........cceevens 138
76,1 FIISt THIME@STOI .ottt ettt e e e ettt e e e e st ee e e e e e e essseeeeeeeenaaanes 139
7.6.2 5ecoNd aNd TRIFd TIHMESEEIS.......ccoueeiiiieeiiesieeeieeseeee sttt et sae e s 139
7.7 FACTORS AFFECTING DIETARY INTAKE DURING PREGNANCY .....ccvvviiirieiineennn 140
7.7.1 Maternal and DemographiC FACTOIS............uuieeeecciueieeeeeeeeeciieesaeeseesiisaesaseeessissssaaaaeessinns 140
7.7.2 SOCI0-€CONOMUC FACTOIS ...ttt ettt e e e e e e 141
7.7.3 CUIUIQT FACLOIS ....ceeeiieeeeiiee ettt ettt ettt ettt e e e st e e e sata e e sasaeeesaneeenans 142
7.7.4 INtimate PArtNer VIOIENCE ...........cocueevueeeiiesieeeieeseeee sttt ettt 143
7.7.5 EQLING DiSOIUEIS.........eeeeeeeeeeeeeeieeie e ettt e e e e ettt e e e e e e s et ea e e e e e s sattaeaaaeeesssssaseaasaesasnnes 144
VAV AW Vol s To XYool [0 ]I ol [ o] 3SR 144
7.8 CONCEPTUAL FRAMEWORK ......tviiiuiiieiiiieesiiesesiieesssteeesstesesssesssssessssessnssessnsessnnns 145
AR B 10 Y 1Y 7N 23 2O 146
CHAPTER 8 ... e e e e e e e e e nnrees 148
ASSOCIATION OF PRENATAL DEPRESSION AND DIET - SYSTEMATIC
REVIEW ..ottt r e e e e e s et e e e e e e e s s seatbrreeeeeas 148
ST AN =1 1 =YX o3 PP 148
I [N = T0] 016 Lo T 149



8.3 METHODS ...ttt s 152

BB A Y=o Lol (BN Y A g0 L (=2 SRS 152
eI 2 1o 1115 USSR 153
8.3.3 DALA EXTIACEION ...ttt et e e e e e e e e e es 154
TR S U I USSP RPRR 162
8.4.1 Operational DEfiNitiONS. ........ceeeecuueeeeeiieeeeiieeessiieeeesiee e esteeestteeeestaesssiseeesstsessssstaesssnseeens 162

E B AV o | =1 [T 1 [ B RPPTPP 162
8.5 QUALITY ASSESSMENT ...ttiiutieieeeteesiteasteessteestesssseesseessseesseessbeassessnseessessnsessseeas 165
8.5.1 RESUILS froOM tRE STUGIES...........eveeeeeeieeeeeie e esee e et ette e et ee e e et e e e ae e e e stseaasssssaeennes 167
8.0 DISCUSSION .....utiieiiite et e stee e st e st e e e st e et e e e saa e e e st e e e ssb e e e bn e e esaeeanseeeanneeeanes 174
8.6.1 Di€tary MEASUIEMENTS........c.ueeiiiiiieiiiiii ettt ettt e ettt e sttt e s st e s sane e e saneee s 174
8.6.2 Maternal depression MEASUIEMENT..............c..ueeccveeeeecieieeeireeeesieeeeeetaeaesiseaeessesasssssesenees 176
8.6.3 SOUICES Of BIQIS ..ccouvveeeeiieeeeiieeeeiee e ettt e st e sttt e e et e s sttt e e s s tteessastaassassaaasssstessssstnessnsseeean 177
8.6.4 NULITtIONAI AEFICIENCIES ....eeevveeeieeiieeieeiit ettt ettt ettt et steesite s steesiteesseenasees 178
8.7 Strengths AN LIMItALIONS ..........ceeecueeeeeeiieeeeiieeeesite e ettt e estee e sttt e e e sttassassaaessstaessssseassassenens 179
R OL0] (o] I L] (o] R OTPURRR 180
CHAPTER 9 ... e e e r e e e e e e s nnnees 181
AIM AND OBJIECTIVES ... ..ottt 181
SR N 1Y PR 181
0.2 OBUJECTIVES.....ttteittee sttt e steeessteeesteeessteeessteeessteeeanaeeessteeesseeeaseeeansaeeanseeeanneeeanns 181
0.3 HYPOTHESES ....tttiitite it site e st e e s tee e st e e ate e e stte e e snte e e nt e e e st e e e na e e annaeeanseeeanneeeanes 181
CHAPTER 10, 183
METHODOLOGY ...ttt eabae e e s bra e e e s earee e e e enees 183
L0.1 INTRODUCTION ...ttt ttteeetteeasteeesteeesteeessbeeessseesssaeesssseesssseessssesssssessnssessnsenssnses 183
10.2 DIETARY ASSESSMENT METHODS .....cciiiiiiiiiieiieeeiieessiieessiiesssseessssneesseessnnnas 183
10.2.1 Selected Dietary MEtNOMUS. ...........cuueeeeeeieeeeee ettt eeecc sttt e e e e e s saee e e e e eesstaaraaaaeesaiaees 184
10.2.2 Food Frequency QUestionN@ire (FFQ) .........cccveevueeeiueesiieeeiieesieeeiseesiveeisssssssasisesssssasssenans 185
10.2.3 Validation of FFQ for Non-Pregnant POPUIQLiON................ccceeeeeevveeeeciieeeecivieeeiieeeecvennn 185
10.2.4 Validation and Adaptation of FFQ for Pregnant WOmMEeN ............cccceecveeeeecvveessinnassnennnn 187
10.2.5 Adaptation of Food Frequency QUESLIONNQIIE .............ccueeeecvuveeeeiieeeesiiieeeeiveeesiiseseassenans 189
10.2.6 Modification and Adaptation of an Existing QUeStiONNQIre ..............ccccveeecvveeecverararennn. 189
10.2.7 Selection Of the FOOU LiSt ............uueecueeeeeiiieeeeieeeeeieeeeeee e et ttee e eettaaeesvaaaeatsaaessasaaaasaseaan 190
10.2.8 NUMDBET Of FOOU IEEMS ..ottt e et e et a ettt e e e etta e s sta e s s staaesenaeaesanseeeas 191
10.2.9 Use of Individual Foods versus Groups 0f FOOUS ..........ccueeeevueeeeiiieesiiieeeccieeeecieeeasiennn 191
10.2.10 Frequency QNd POItiON SiZE.........cceccueeeeeuieeeeeiieeeeiieessteeeestieeeesttaesaaeaassssteassesseaesanseaeas 191
10.2.11 Method of AAMUNISEIALION .........cceeeeeeeieiieiiee ettt e ettt e e e e et e e e e e e s aaraaaaeeeaiaees 192
10.2.12 24-Hour Dietary Recall - Second Method of Dietary Assessment ............ccccueeeceuveeecnnennn. 192
10.2.13 Validation of 24-Hour Dietary RECAII ..................ueeeeeeeeeeeieeieeeeeesciiieiee e eeeseciaseaaaeeeeeins 193
10.2.14 Adaptation of 24-hour Recall QUESLIONNGIIE ...........cccoueeecueeriierieiiieeecieeesieeeciee e 194
10.2.15 Method of AAMUNISEIALION .........ccceeeeeeieiieiiee et e et e e e e et e e e e e e ssaaraaaaeeesiaees 194
10.2.16 EStiIMQtiON Of POItiON SiZ€ .........veeeeeeeeeeeeeeeeeiieeeete e esteeessteaeestaa e s ssaaa e s staaesanseaessnseeens 194
10.3 MEASURES TO ESTIMATE PORTIONS OF COMMONLY EATEN FOODS ............... 195
10.3.1 Portion Size of the FOOAS CONSUMEM ...........cceeeeeeciiieiieaeeeesciieeieeeeeesesiaeeaaeeeesssasaaaaeeessans 195



10.4 CHoOICE OF CROSS-SECTIONAL STUDY DESIGN FOR ASSESSMENT OF DIETARY

LN =SS PER 198
10.5 ANALYSIS OF DIETARY INTAKE DATA....ooiii et 198
10.5.1 Variables in the SEUAY ...........cooeeeeiiieiieeieeeee et 198
10.6 STATISTICAL ANALYSIS .ciitiiieeeiitiieeeesitee e s e siee e e e s niaee e e s saae e e e e snbaeeeesnsneeeasnnneeas 199
10.6.1 Descriptive and Univariate Analysis of Dietary Intake Variables.................ccccccvvveennee... 199
CHAPTER 11 ...ttt e et e e e e rabe e e e s ba e e e e e e naeeas 202
RESULTS: DIETARY INTAKE OF PREGNANT WOMEN .......c..ccceeinennee 202
L11.1 INTRODUGCTION ...uutttiieieeeeeiesititiee et e e e s e s e ettbe e e e eeeessesantsbeeeeaaeessssssrraeeeeaeesssnnnsnens 202
11.2 FREQUENCY OF INTAKE BASED ON INGREDIENTS FROM FOOD GROUPS .......... 202
11.3 RECOMMENDED FREQUENCY OF FOOD ITEMS BY FOOD GROUPS FOR PREGNANT
WOMEN . ...ttt eeitiee e e ettt e e e et e e e et e e e e e st e e e e satte e e e e ssaeeeeesteeeesansaeeeesasseaeesasraeaesssrnneanns 204
11.4 DAILY CONSUMPTION OF FOOD GROUPS........cccveeeiiiiieeeiiieeeeeiieee e sivee e e 205
11.4.1 Association of daily consumption of food groups with prenatal depression .................... 206
11.4.2 Association of distribution of daily meal consumption with prenatal depression ............ 207
11.5 NUTRIENT CONSUMPTION ....uuutiieieieeeeeiiitireeeeeeeeessssnssreseeseesssssnsssssesesesssssnssnsnes 209
11.6 DIETARY INADEQUACY AND ITS ASSOCIATION WITH MATERNAL
CHARACTERISTICS .iiieiiiiiittitet et e e e s s s e etttba et e e e e e s s seaabbbeeeeeeesssasstabraeeeeeeesssanstbbnneeeeaessnans 212
11.7 DIETARY INADEQUACY AND ITS ASSOCIATION WITH FAMILY CHARACTERISTICS
................................................................................................................................ 215

11.8 DIETARY INADEQUACY AND ITS ASSOCIATION WITH SOCIOECONOMIC
CHARACTERISTICS ..ttt ittee ettt e eteeesteeesateeesnteeesatesesateessateessaeeesssseesseessseeesnseeesnseeennns 216
11.9 DIETARY INADEQUACY AND ITS ASSOCIATION WITH STRESSFUL LIFE EVENTS.219
11.10 DIETARY INADEQUACY AND ITS ASSOCIATION WITH CATEGORIZED STRESSFUL

LIFE EVENTS 1uututuuuturuussusurssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 221
11.11 DIETARY INADEQUACY AND ITS ASSOCIATION WITH MSPSS ........cceeien. 221
11.12 DIETARY INADEQUACY AND ITS ASSOCIATION WITH MATERNAL SOCIAL
SUPPORT (IMISS) ...ttt bbb bbbt 223
11.12.1 DIETARY INADEQUACY AND ITS ASSOCIATION WITH MATERNAL SOCIAL
SUPPORT INDEX (MISSI) ...ttt 225
11.13 DIETARY INADEQUACY AND ITS ASSOCIATION WITH AUTONOMY ......cceve..... 225
11.13.1 Dietary Inadequacy and autonomy about own and husband’s earning......................... 225
11.13.2 Dietary Inadequacy and its association with decision making and autonomy............... 226
11.14 DIETARY INADEQUACY AND ITS ASSOCIATIONWITH IPV ..., 228
11.14.1 Dietary Inadequacy and its association with psychological IPV ..........cccccovvevevvvevcnneen.. 228
11.14.2 Dietary Inadequacy and its association with physical IPV ...........ccccvueeeeeeeeicviiveeeaeeeaen, 230
11.14.3 Dietary Inadequacy and its association with Sexual IPV .............ccccevvvveeeeecivreeeieeaesnennn. 232
11.15 GENERALIZED LINEAR MODEL (GLM) ...cccviiiiiiice e 234
L1.16 SUMMARY .ottt s bbb e s e e e e s s s bbb e e e e e s e e s s s sab b bbb e e e e e e e s s saaberes 235
CHAPTER 12 ...t e e e eaaaees 238
DISCUSSION ... r e e e e e s s sebbbraeeeeas 238
D R [N 270 010 o i [0 238



12.2 SUMMARY OF THE FINDINGS ...ccutviiiiiieiiiiesiie ettt 239

12.3 STRENGTHS AND LIMITATIONS 11vtiiiiiiiiiiiirrieeeeeeesssiirrrereseeesssssabsbsnesesessssssnnsnns 239
2 B Y AV o )V o o TV Lo [ o ¢ S 240
J2.3.2 SEUAY DESIGN ...ttt ettt ettt ettt 240

12.4 DIETARY ASSESSMENT MEASURES .....cccttviiiiieeiiiiiiiiieieee e s sssisisseeeseeesssnnnnsns 241
12.4.1 24-hour Diet@ry RECAI ...........ccc.eooueieiieeiee ettt 241
12.4.2 Food Frequency QUESLIONNQIIE ..........cueecuveeseeesiieesiieesiieesiieestieesieessiseesieessieesssesssseessseesnes 241

12.5 DISCUSSION OF SIGNIFICANT DIETARY FACTORS ....couviiiiiiieiiee e 242
12.5.1 Frequency of the Items Which Constitute Various FOOd Groups...............ccceeveeeevveenueeenne. 242
12.5.2 Association of Macronutrient Intake with Prenatal Depression .............cccccueeecvveeecuneen.. 243
12.5.3 Association of Micronutrients and Minerals Intake with Prenatal Depression................. 244
12.5.4 Adequacy of Diet and NULIItiONAI SEATUS ...........ccecveeeeeciieeeeiiieeecieeesseeeescveeeeiaeaaesreeann 245

12.6 DISCUSSION OF SIGNIFICANT DEMOGRAPHIC AND PSYCHOSOCIAL FACTORS..246
12.6.1 Prenatal DEPIESSION.........ccccueeevueeeiiieeeeiee ettt ettt ettt et e st eesaee s 246
12.6.2 Women’s Level Of EQUCALION..............oeeeecueeeeecieieeeiieeeecieeeeeteeeeetaaaeesseaaeataaaessassaaanisenans 247
12.6.3 AdeQUALE SANIEALION ....c...eeiieeeeieeeee ettt 247
12.6.4 Husband Away from Home for More than 6 MONtAS ..............cccooueeeeciveeeeccieeeeiiieeeesvenn. 248
12.6.5 INtimate PArtNer VIOIEINCE ...........ceeecuveeeeeiiieeeieeeseieeessiteesstte e sstaassstteaessttaassssaeaesansenens 248
12.6.6 Multidimensional Scale of Perceived Social SUPPOIt MSPSS..........ueeecvveeeeeeieeeeiieeeearenn. 249

12.7 FACTORS WHICH WERE NOT SIGNIFICANT ....eeiiiiiiiieiiiesieesiee e siee e 249

CHAPTER 13 .. 252
CONCLUSION .ottt et e e e e e s nne e e e neeeanes 252
13.1 FACTORS SIGNIFICANT IN BOTH STUDIES ..vvvviiiiiiiiiiiiiiiee e 252
13.2 CONCLUSION AND RECOMMENDATIONS ..tvvviiiieeiiiiiiiiieeeneeessssissrsseeesesssssnssnsnes 253
REFERENGCES. ... .ot e b e 255
ANNEXURE ... .ot e e be e e sreeannes 304

Xii



LIST OF TABLES

Table 1: Depression in Asian countries according to Pregnancy Trimester ................ 15
Table 2: Prenatal depression Prevalence studies in South ASia..........cccceevvieiviinnnnn. 17
Table 3: Studies related to Prevalence of Prenatal Depression in Pakistan................. 20

Table 4: Socioeconomic and demographic risk factors for maternal depression in

deVelOPING COUNTIIES .....eoviciieieeie ettt et e e e e anaesreas 22
Table 5: Factors related to maternal depression in Asian COUNtries .........c.cccceevevennen. 24
Table 6: Strengths and limitations of Observational Studies .............ccocveveiieieiinnnn, 39
Table 7: PHQ 9 validity studies in PakiStan ..., 49
Table 8: PHQ 9 Global validity StUAIES ........c.cceeiiiiieiieie e 49

Table 9: Properties of several screening questionnaires for common mental disorder
assessed in a sample of primary care attenders in Goa, India (Patel et al., 2008) ....... 51

Table 10: Social support VariablesS ..........ccccooeiiiiiiii i 53
Table 11: Stressful life events checklist in the last year (LEC) ........cccccviviiiiinienen, 54
Table 12: Maternal characteristics of the sample ..., 68
Table 13: Association of maternal characteristics with prenatal depression ............... 70
Table 14: Family characteristics of the sample...........cccoveviiiii e, 71
Table 15: Association of family characteristics with depression............c.ccccovevveiennen. 73
Table 16: Socioeconomic characteristics of the sample ..., 74
Table 17: Association of socioeconomic characteristics with depression................... 76
Table 18: Stressful life events in past ONE YEar...........ccovveveeieeie i 77

Table 19: Association of stressful life events in last one year with prenatal depression

...................................................................................................................................... 79
Table 20: Multidimensional scale of perceived social SUPPOIt..........cccoevvvevieiiieeninen, 81
Table 21: Perceived social support and association with prenatal depression............. 83
Table 22: Factors related to WOmeN autonNOMY ..........coererireieeieiie e 85

Table 23: Association of Women’s Control over Earning with Prenatal Depression .87

Table 24: Association of Women’s Decision-making with Prenatal Depression........ 89



Table 25: Cumulative AUtONOMY SCOIE .......cveiieeiveiieieesieeeeseesie e see e ereesreesaeseesreas 91

Table 26: Frequencies Of IPV EXPErienCed ........cccocvvviveieiiieiieeie e 93
Table 27: Association of Psychological IPV with Prenatal Depression...................... 95
Table 28: Association between physical IPV and prenatal depression........................ 97
Table 29: Association of sexual IPV with prenatal depression ............cccccvevvevviiiennen. 99
Table 30: Maternal social support Index MSSI (deSCriptive) .........cccevvvervevieseennenn, 101
Table 31: Association between maternal social support and prenatal depression.....103
Table 32: Association of MSSI Score and Prenatal Depression............c.ccocvvevvvenne. 104
Table 33: Generalized linear model for association of risk factors with prenatal

(0170 €Tt o]  H TSP SO P PO URPRURPRPPIR 106
Table 34: Characteristics of the studies included in the systematic review............... 155
Table 35: Quality ASSESSIMENT ......cciveiiiiieiieie e 166
Table 36: Dietary Assessment Methods ...........ccccveieiieiieie e 184
Table 37: Rice portion Sizes (Wt. IN grams) ......ccooerererenininieee e 196
Table 38: Mincemeat curry (Wt. iN grams) .......ooeeeeereneneseseeeese s 196
Table 39: Chicken Curry/Karahi (Wt. in grams) ..........cccoceevieieiieie e 197
Table 40: French fries (Wt. iN grams)........cccoceeieiieie i 197
Table 41: Noodles/spaghetti (Wt. IN grams) .........cccooerireninienieee s 197
Table 42: Vegetables (Wt. N grams) .......covieeiiieieeeseseeee s 197
Table 43: Lentils (WE. iN gramsS)........ooeiiiiiieieieiese s 198
Table 44: Milk/ beverages (IMM).......c.cov oo 198
Table 45: Consumption Of GraiNs..........cccccvveiiiiiiieeie e 203
Table 46: Frequency of intake of vegetables and fruits group...........ccoccocvvvviinvenenn 203
Table 47: Frequency of meat and €gg GroUP ....cccooeevererierenenieiene e 204
Table 48: Table 49: Consumption of milk and milk products.............ccccceveevieinnnee. 204
Table 50: Frequency of the daily consumption of food groups...........ccceevveeiievinenne. 206

Table 51: Association of Daily Serving of Food group items with prenatal depression



Table 52: Association of distribution of daily meal consumption with prenatal
0 [=T T =1S7] [0 ST 209

Table 53: Association of nutrient consumption per day with prenatal depression....210
Table 54: Daily nutrient consumption according to RDA and prenatal depression ..212
Table 55: Association of Dietary Inadequacy with maternal factors............cc.c....... 214
Table 56: Association of dietary inadequacy and family characteristics................... 216
Table 57: Association of dietary inadequacy with socioeconomic characteristics....218
Table 58: Association of stressful life events with dietary inadequacy.................... 220

Table 59: Association of categorized stressful life events with dietary inadequacy .221

Table 60: Dietary Inadequacy and its association with MSPSS ............c.ccccoevieenenn. 222
Table 61: Dietary Inadequacy and its association with MSS ............c..ccceeveieieennenn, 224
Table 62: Association of Dietary Inadequacy With MSSI ..........cccccovevieviicicieeen, 225
Table 63: Association of food inadequacy with women autonomy on earning......... 226
Table 64: Association of food inadequacy with women’s decision making ............. 227
Table 65: Dietary Inadequacy and its association with psychological IPV ............... 229
Table 66: Dietary Inadequacy and its association with physical IPV ........................ 231
Table 67: Dietary Inadequacy and its association with Sexual IPV .......................... 233
Table 68: Generalized Linear Model of Food Inadequacy ..........ccccoeviivnviinnennnnn 235

Xv



LIST OF FIGURES

Figure 1: Classification of common Perinatal Mental Disorders (Paschetta et al.,

DOLAY .ot e ettt ettt e et 8
Figure 2: The study frameworK............cooiiiiiiiece e 31
Figure 3: Map of district Rawalpindi & Sub-diStricts..........cccooeiiiiiiiiiiiiiceee 35
Figure 4: Design of a Cohort study (Creswell and Poth, 2017)........ccccccevevviieivenene 40
Figure 5: Design of a Case Control Study (Creswell and Poth, 2017) ..........ccccceeveeee. 41
Figure 6: Design of a Cross Sectional Study (Creswell and Poth, 2017) .................... 44
Figure 7: Cross sectional design for the present Study ..........cccoceveveiiienininiieicen, 45
Figure 8: Flow diagram of study sample recruitment.............ccccoevevieieeiesieesneiene 66
Figure 9: Percentage of Each Item of PHQ 9 ..o 67
Figure 10: Association of depression with stressful life events in last one year ......... 80
Figure 11: Distribution of various forms of VIOIence ............ccccevvviiiiiiiiiiccn, 91
Figure 12: The Food Pyramid DY USDA ........cocoiiiiiiiiiiieeeee e 129
Figure 13: The Food Pyramid in UrdU..........cccoeeiiieiieiciie e 130
Figure 14: Food pyramid guide for pregnant WOmMen ...........cccccocvvevvevecieseene s, 131
Figure 15: Factors affecting dietary intake practices (UNICEF, 1998)..................... 146
Figure 16: Systematic Literature REVIEW PrOCESS .........cccuvvrieiieiieiene e, 164

Figure 17: USDA Recommended frequency of food items for pregnant women (Gao
BL AL, 2006) ....eieiecieeie ettt b e re e e e e 205

XVi


file:///C:/Users/Tahir-Pc/Desktop/forhassan/nEW%20tHESIS.docx%23_Toc515804534

AKUADS
AMPM
AND

BDI
BHU
BMI
C-Section
CCEl
CDC
CDSR
CES-D
Cl

CMD
COBRA
CvD
DHA
DHQ
DHS
DQI-P
DQI-P

DSM-1V

ED
EPA

EPDS

LIST OF ABBREVIATIONS

Aga Khan University anxiety and depression Scale
Automated Multiple-Pass Method

Antenatal depression

Beck’s Depression Inventory

Basic Health unit

Body mass index

Caesarean section

Crown-Crisp Experiential Inventory

Center of disease control

Cochrane database of Systematic Reviews

Center of Epidemiologic Studies Depression Scale
Crowding Index

Common mental disorder

Control of blood pressure and risk Attenuation
Cardiovascular disease

Docosahexaenoic Acid

Diet History Questionnaire

Demographic Health Survey

Dietary Quality Index—Pregnancy

Diet quality Index for pregnancy

Diagnostic and statistical Manual of mental Disorders

Fourth Edition
Eating Disorder
Eicosapentaenoic Acid

Edinburg Postpartum Depression Scale



FFQ Food frequency questionnaire

FRED Food recording electronic device

GHQ General Health Questionnaire

GLM Generalized linear model

GT Grand trunk

HADS Hospital anxiety and Depression Scale
HCI Household crowding index

HDRF Human Development Research Foundation
HP Health professionals

HSFFQ Harvard Service FFQ

ID Identification

IOM Institute of Medicine

IPV Intimate Partner violence

K10 Kessler psychological distress scales

KKH KK Women’s and Children‘s Hospital
LCPUFA Long Chain Polyunsaturated Fatty acid
LEDS Life events and difficulties Schedule

LHW Lady Health workers

LMIC Low middle income countries

MeSH Medical Subject Headings

MIS Mental illness Surveillance

MMN Multiple micronutrients

MSPSS Multidimensional Scale of perceived social support
MSSI Maternal social Support Index

MWFFQ Modified Willett food frequency questionnaire

NCI National cancer Institute

XViii



NHANES
NIMH
NNS
NUH
OR
PCA
PHQ9
PI
PKR
PND
PPD
PPV
PURE
RDA
SD
SCAN

SHARE

SRQ
STAI
TFA
THP
THPP
uc

UNICEF

National Health and Nutrition Examination Survey
U.S national Institute of mental health

National nutrition Survey

National University Hospital

Odds ratio

Principal Component analysis

Patient health questionnaire

Principle Investigator

Pakistani Rupee

Postnatal depression

Postpartum depression

Positive predictive value

Prospective Urban Rural Epidemiological Study
Recommended Dietary Allowance

Standard Deviation

Schedule for Clinical Assessment in Neuropsychiatry

South Asian Hub for Advocacy, Research and Education

for mental health

Self -reporting questionnaire

Spielberger State-Trait Anxiety Inventory
Trans fatty acid

Think healthy program

Thinking healthy program Peer Delivered

Union Council

United Nations International Children's Emergency

Fund

XiX



USA

USDA

USDA

VIF

WHO

United States of America

U.S. Department of Agriculture

United State Department of Agriculture
Variance Inflation Factor

World Health Organization

XX



Section | (Chapter 1 - 6)




CHAPTER 1

INTRODUCTION TO THE PROBLEM AND STUDY

1.1 Introduction

This chapter sets out the context in which this research has been carried out.
Pregnancy is the most important and crucial phase of reproductive health. Having a
healthy pregnancy, both physically and mentally, is one of the best ways to promote a
healthy birth. In health care system of Pakistan, the primary focus tends to be on
physical well-being. Mental comfort, although essential, is a relatively neglected part
of the reproductive health area. Many women experience mental discomfort in the
pregnancy phase, with depression being one such symptom. Depression is a serious and
pervasive mood disorder which causes feelings of sadness, hopelessness, helplessness
and worthlessness (Ko et al., 2012).

1.2 Prenatal Depression

Delivering a baby and then nurturing it can be an exhilarating experience for a
woman. However, new mothers, regularly confronted by the challenge of dealing with
a disjunction between their own negative thoughts and society's admiration of
parenthood, are often confused. Most mothers, who experience these emotional
progressions, are capable of recovering rapidly. For some mothers, however, these
feelings do not go away or get worse. These females may have a diagnosable type of
maternal depression (Ko et al., 2012). The term is used to portray a spectrum of
conditions, such as pre-birth depression, that is also known as prenatal depression or

antenatal depression (Monk et al., 2013).
1.3 Risk Factors for Prenatal Depression

Literature has shown that a family history of depression, difficulties in
relationships, stressful life events, a history of abuse, lack of social support and family
violence; are risk factors for depression in pregnancy. Miscarriages, other problems
with pregnancy, unplanned pregnancy, and the fear of labour have also been
distinguished as dangerous factors for prenatal depression (Roomruangwong and

Epperson, 2011a).



Studies from Pakistan (Rahman et al., 2003b, Irfan and Badar, 2003) have
documented that the following are the risk factors for prenatal depression: the expecting
mother being young, illiterate, a housewife, having a history of psychiatric disorders,
living in remote areas, poverty, the husband being away for work, adverse life events
before pregnancy, already having two or more daughters, and an illiterate and

unemployed husband.
1.4 Depression as a Risk Factor for Dietary Practices

The pre- and post-natal periods are times when women become more vulnerable
to mental disorders, such as depression and anxiety, which lead to behavioural
disturbances, besides poor dietary habits, alcohol and tobacco intake, each of which
have the potential to affect the well-being of both mother and infant (Verbeke and De
Bourdeaudhuij, 2007). Although several studies have shown an association between
depression and its effects on nutrient status in the general adult population(Sanchez-
Villegas et al., 2009, Jacka et al., 2009), very few researchers have studied the
association of maternal depression and dietary intake.

Rarely studies focus on nutrition and the mental health of pregnant women.
Several studies about the psychological status of women in Pakistan have been
conducted (Qadir et al., 2015, Khan et al., 2015, Kidwai, 2014, Niaz, 2004, Karmaliani
et al., 2009) and a few studies have also been conducted on the prevalence and risk
factors for depression among pregnant women (Rahman and Creed, 2007, Rahman et
al., 2003b), but the link between maternal depression and its effect on their dietary

intake remains unexplored at the population level in Pakistan .
1.5 Problem Statement

The problem statement for the present study is: “Examining the symptoms of
prenatal depression and its association with dietary practices in Pakistan where both

dietary inadequacy and prenatal depression are prevalent”.
1.6 Significance of the Study

A number of hereditary, social, cultural, environmental, economic and
nutritional components are major risk factors for prenatal depression. One biological

variable that has received increasing attention has been identified as ‘inadequate diet’.



Credible connections between food and mood have been identified with respect to

folate, vitamin B12, calcium, iron, selenium, zinc and polyunsaturated unsaturated fats.

While there is sufficient research on prenatal depression, much less work has
been conducted to identify how depression affects the food intake practices of pregnant
women. It is known that both problems are treatable as well as modifiable, but the extent
to which both are dependent upon each other and how they can be dealt, is hard to

identify in published literature.

There is a need to unravel the relationship between diet and depression in
pregnancy and their effect on the health of mother and infant to provide clear guidance

on nutritional choices and to prevent depression during pregnancy.

The significance of this research, therefore, is to study the problems faced by
depressed mothers with respect to dietary intake practices. The identification of such
problems would play a significant role in the strategic development of interventions for
many Pakistani mothers who are suffering from depression and inadequate dietary

intake.
1.7 Structure of the Thesis

This PhD research was conducted in a representative sample of pregnant women
in second and third trimester living in Kallar Syedan, a sub district of Rawalpindi
Pakistan. Study data was collected at the same time but it is described in two sections
which are reflected in the layout of the thesis. The first section is related to the
prevalence and risk factors of Prenatal Depression, and is described in chapters 1 to 6.
The second Section describes the dietary practices of pregnant women and explores the
association between depression and dietary practices in chapters 7 to 12. Chapter 13
concludes the study. The instruments for both sections of the study were introduced to

the participants at the same time.
The layout of the chapters is as follows:

o Chapter 1: Describes the background to the study and settings in which

it was conducted.

o Chapter 2: Appraises the current literature on prevalence and risk factors

for prenatal depression.



o Chapter 3: Gives the aim and objectives of first section of study related

to prevalence and risk factors for prenatal depression. .

o Chapter 4: Describes the methodology for conducting section 1 of study.
o Chapter 5: Describes the findings from section 1of study.
o Chapter 6: Discusses the findings in relation to other literature in

Pakistan and other regions of the world, and the implications of the

findings for future research and policy.

o Chapter 7: Appraises the review of literature for “Dietary intake of

pregnant women”.

o Chapter 8: Provides a systematic review of literature related to

association of prenatal depression with dietary intake”.

o Chapter 9: Gives the aim and objectives of section 2 of study regarding

prenatal depression and dietary intake.
. Chapter 10: Describes the Methodology of section 2 of study.
o Chapter 11: Describe the findings from section 2 of study.

o Chapter 12: Discusses the findings in relation to the findings of part one
of the study and the association of prenatal depression with dietary
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CHAPTER 2

LITERATURE REVIEW (PREVALENCE AND RISK FACTORS
FOR PRENATAL DEPRESSION)

2.1 Introduction

This literature review is carried out in order to analyse the prevalence and risk
factors for prenatal depression worldwide with a specific focus on low and middle

income countries.

Depression has been labelled an important reason which can lead to illness
related disabilities in women (AbouZahr, 2003). Many researchers have concluded that
the lifetime prevalence of a major depressive disorder is two times more common in
females than males (Noble, 2005a, Kessler et al., 1993). This increased vulnerability of
females is observed at an early age and it continues till menopause, indicating that
females are more prone to depression during their reproductive years (Kessler et al.,
1993, Kessler et al., 2003). Women of child-bearing age are of particular importance
because maternal depression has significant impact on the growing fetus, infant, child
and family (Rahman et al., 2003b, Rahman et al., 2013b). Perinatal depression
encompasses depression during and after termination of pregnancy and it can be defined
as “an episode of major or minor depression with an onset either during pregnancy
(Prenatal/antenatal depression), or during the first 12 months (postpartum/postnatal
depression)” (Mallikarjun and Oyebode, 2005). It is considered to be a serious

condition which may have long term negative effects on the mother and the baby.

The most common risk factor associated with perinatal depression is a previous
history of depression (Leight et al., 2010, O’Hara, 2013). A young single mother with
no social support and chronic illness is also more prone to have perinatal depression
(O’Hara, 2013, Szewczyk and Chennault, 1997, Josefsson et al., 2001) Early
identification is essential as many studies have concluded that nearly 50 percent of
women who suffer from prenatal depression also tend to get postpartum depression
(Moses-Kolko and Roth, 2003).



2.2 Types of Perinatal Depression
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Figure 1: Classification of common Perinatal Mental Disorders (Paschetta et al., 2014)

The above figure shows a summary of common Perinatal Mental disorders. It
has been observed that the most common among these are Mood and Anxiety disorders,
(Witt et al., 2010, Le Strat et al., 2011) with a higher prevalence in low and middle
income countries (Silva et al., 2010, Sawyer et al., 2010, Nasreen et al., 2011, Faisal-
Cury et al., 2009, Cook et al., 2010). About 25-35% of pregnant women have enough
depressive indicators which meet the criteria for clinical depression (O'hara and Swain,
1996). However, it is quite difficult to distinguish the signs and symptoms of depression
from the signs and symptoms of early pregnancy, for example, episodes of low or sad
mood, mournfulness, irritability, lack of emotional consistency, nervousness, loss of
interest in fun activities, changes in eating habits and sleep deprivation (Altshuler et al.,
1998).

As seen in the classification above perinatal depression and bipolar affective
disorder (BPAD) fall under “Mood disorders”. As the focus of this study is on prenatal
depression which is encompassed within perinatal depression a review of types of
perinatal depression is given below followed by detailed review of prenatal depression
and its risk factors.



Perinatal depression can occur either during pregnancy or within the first 12
months after delivery. This diagnosis is made if the woman suffers with a consistently
low mood along with a fixed number of biological or cognitive symptoms for at least 2
consecutive weeks (Paschetta et al., 2014).

Perinatal depression includes prenatal depression, baby blues, postpartum

depression and postnatal (puerperal) psychosis.
2.2.1 Prenatal Depression

Prenatal depression, also known as antenatal depression, is a form of clinical
depression that can affect a woman during pregnancy, and can be a precursor to
postpartum depression if not properly treated(Lee et al., 2007, Austin and Lumley,
2003). Moreover, women have a greater tendency to suffer from depression during
pregnancy than after delivering the baby (Heron et al., 2004, Hobfoll et al., 1995,
Johanson et al., 2000). This phase in a woman’s life is related to significant physical
and emotional changes along with related risks for the onset of a few multifaceted
mental issues. Depression during pregnancy has similar presentation as that of
depression in a non-pregnant state. American Psychiatric association (APA) has
provided a list of signs and symptoms to diagnose major depressive disorder. If five out
of nine criteria are met in two weeks, with depressed mood or anhedonia (loss of
interest or pleasure) as one of the symptoms, then it is considered to be a case of major
depression(Association, 2000b).

Following are the signs and symptoms provided by APA for the diagnosis of

depression:-

. Depressed mood most of the day

o Anhedonia (significant loss of interest or pleasure in activities which
were previously enjoyable)

o Significant weight loss or gain of more than 5% of body weight in one
month

o Psychomotor changes as observed by others (restless, agitated or slow)

o Fatigue or diminished energy levels

o Feelings of worthlessness or inappropriate guilt



° Decreased concentration or indecisiveness

o Recurrent thoughts of death or suicide or attempted suicide
(Association, 2000a)

An individual would be diagnosed with minor depression if a minimum of two
and not more than five of the signs and symptoms mentioned above are present for a
period of two weeks, with one of those symptoms being depressed mood or anhedonia
(Association, 2000b, Judd et al., 2005).

2.2.2 The Baby Blues

Baby blues can be defined as “a mild emotional disturbance which starts 3-4 days
postpartum and usually remits by the 10" day and is characterized by dysphoria,
tearfulness, mood liability, insomnia, irritability and anxiety” (Fossey et al., 1997,
O'Hara and Wisner, 2014). This is usually experienced all around the world by 50 to
80 percent of women after labor. The usual signs and symptoms of baby blues comprise
yelling, self-pity, undue stress, mood swings, decreased concentration and restlessness
(O'Hara and Wisner, 2014). The problem usually does not require any therapeutic
intervention but if the matter becomes serious the mothers are then suggested to get

medical assistance (Oakley, 1979).
2.2.3 Postpartum Depression

Postpartum depression is “non-psychotic major depression occurring within six
months of delivering the baby”(Miller, 2002, O'Hara and Wisner, 2014). Symptoms of
this type of depression consist of low temperament for long periods of time, constant
irritation, sleep disorder, food disturbances, weariness, inability to gather interest in
things, powerlessness to feel pleasure in the day to day activities, guilt, lack of
concentration, lack of decision making, feelings of uselessness, despair, or
contemplating hurting oneself or the baby (Association, 2000b, O’Hara, 2013). An
expected 8 to 15 percent of childbearing women experience post pregnancy anxiety
during the first year after the birth of their child(Lee and Chung, 2007) Research has
also been able to find that 48% of depressed women can encounter depressive
symptoms (Rahman et al., 2004). In Asian countries, the prevalence of postpartum
depression was highest (63.3%) in Pakistan and lowest (3.5%) in Malaysia (Klainin and
Arthur, 2009). Women encountering these symptoms need prompt mental health

assessment as well as treatment.
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2.2.4 Postnatal (Puerperal) Psychosis

Postpartum psychosis is the most extreme condition identified with maternal
depression that consists of symptoms extending from illusions and distrusts to suicide
or murder of the child (Sit et al., 2006, Hatters and Sorrentino, 2011). Due to its serious
effects, postpartum psychosis is considered a psychiatric crisis. The condition is rare as
compared to other mental issues which tend to influence one to three in 1,000 mothers
amid the first year after the child is born (Friedman, 2009). The condition is potentially
dangerous and tends to occur frequently, a fact which every mother needs to be mindful
of(Stewart, 2007). Another study discovered maternal depression to be the strongest
indicator of paternal depression amid the postpartum period, recommending an

imperative focus on intervention (Paulson and Bazemore, 2010)

A few studies have observed that women have a greater tendency to suffer from
depression during pregnancy (Prenatal/antenatal depression) rather than after
delivering the baby (Heron et al., 2004, Hobfoll et al., 1995, Johanson et al., 2000).
This phase in a woman’s life is related to significant physical and emotional changes
along with related risks for the onset of a few multifaceted mental issues (Carter et al.,
2001). Therefore, the present study mainly focuses on prenatal/antenatal depression
which can be a precursor to postpartum depression if not properly treated (Lee et al.,
2007, Austin and Lumley, 2003, O'Hara and Wisner, 2014).

2.3 Importance of mental health in pregnancy

Pregnancy is not a simple phase; women have been facing a combination of
various experiences while being pregnant (Ross et al., 2004). When pregnancy begins,
women instinctively take on the role of motherhood and develop their maternal identity
(Ammaniti and Trentini, 2009, Slade et al., 2009). In early stages, mothers tend to
experience a phase of disbelief (Lester and Notman, 1988) and eventually the baby
becomes the main focus of their feelings and actions. This results in the development
of an affiliation with the infant and a desire to rear the child (Slade et al., 2009). After
delivery, the mother starts to learn about the baby; she creates maternal affection that
relates to the awareness of her baby's requirements along with the ability to react to her
newborn’s actions and signs (Ainsworth, 1989). She is usually the leader in directing

and guiding the mother-child relationship (Brockington, 2004). Healthy mental and
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physical condition of the mother is necessary to carry out these activities as mothers

who are depressed cannot perform these duties in a proper manner (Leiferman, 2002).

Literature shows that depressed mothers cannot provide proper care,
nurturance, protection and incitement to their infants (Rahman et al., 2004). She may
not be able to provide essential needs to the child, like nourishment and shelter. The
lack of emotional presence of the mother frequently confines her parent-child
interactions to negative-based ones, for example, reacting only to her baby’s fussing
and crying, while dismissing positive signals for communication like smiling (Ko et al.,
2012).

It is important to recognize mothers’ vulnerabilities during pregnancy as it
indicates the necessity for a supportive intervention at that time to help the woman
overcome her apprehensions and fears (Ammaniti et al., 2013, Ammaniti et al., 2006,
Chandra et al., 2010). Early identification is essential as some studies have concluded
that nearly 50 percent of women who suffer from prenatal depression also tend to get
postpartum depression (Moses-Kolko and Roth, 2003, Verreault et al., 2014, O’Hara,
2013).

2.4 Public Health Significance of Prenatal Mental Health

Depression during pregnancy has an adverse effect on the social and emotional
status of a woman, and it creates doubts in her mind whether or not she will be able to
take care of her baby (Murray et al., 2003). Depression has been labelled as an
important reason which can lead to illness related disabilities in women (AbouZahr,
2003). Many researchers have concluded that the lifetime prevalence of a major
depressive disorder is two times more common in females than males (Noble, 2005a,
Kessler et al., 1993). This increased vulnerability of females is observed at an early age
and it continues till menopause, indicating that females are more prone to depression
during their reproductive years (Kessler et al., 1993, Kessler et al., 2003). About 25-
35% of pregnant females have enough depressive indicators which meet the criteria for
clinical depression (O'hara and Swain, 1996). However, it is quite difficult to
distinguish the signs and symptoms of depression from the signs and symptoms of early
pregnancy, for example, episodes of low or sad mood, mournfulness, irritability, lack
of emotional consistency, nervousness, loss of interest in fun activities, changes in food

intake and sleep deprivation (Altshuler et al., 1998). Women of child-bearing age are
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of particular importance because maternal depression has significant impact on the
growing fetus, infant, child and family (Rahman et al., 2003b, Rahman et al., 2013b) .
Infants born to depressed mothers had lower birth weight, and the relative risk for LBW
(<25009) in infants of depressed mothers was 1.9 (95%Cl 1.3-2.9). Maternal
depression during pregnancy predicts low birth weight (LBW) (Rahman et al, 2007).

Increasing evidence suggests a large burden and adverse impact of mental
illness in the global context and the efficacy and cost-effectiveness of specific
treatments and delivery systems in low income countries (Patel et al., 2007; Patel &
Thornicroft, 2009). However, a vast majority of people living in low and middle income
countries (LMIC) do not have access to these treatments. There is a massive ‘treatment
gap’, which is usually more than 75% in most parts of the world (Kohn, Saxena, Levav,

& Saraceno, 2004).

The challenges to implement evidence-based psychological treatment are huge
and many barriers have been identified including the lack of skilled human resources,
cultural acceptability and appropriateness, poor investments in mental health care and
the stigma associated with it (Saraceno etal., 2007). Therefore, regular contact
between health professionals (HPs) and women during pregnancy supports the rationale
for integrating screening into routine antenatal care (Yelland and Brown, 2014).
Evidence from high-income countries and randomized trials from LMI countries shows
that psychotherapeutic approaches, such as cognitive behavior therapy, interpersonal
therapy, or problem-solving are effective treatments for prenatal depression (Churchill
et al., 2002, Patel et al., 2007). However, the problem in LMI countries remains the
scarcity of trained mental-health professionals to provide such interventions to
underprivileged communities causing a large treatment gap (Saxena et al., 2007,
Murray et al., 2013, Eaton et al., 2011).

Systematic reviews in high-income countries show strong evidence that
perinatal depression can be managed effectively with psychological treatment (Austin
and Priest, 2005, Dennis and Hodnett, 2007). A recent systematic review for low and
middle income countries showed the burden of perinatal depression could be reduced
through mental health interventions delivered by non-specialists (Rahman et al.,
2013a). Keeping this in mind, the South Asian Hub for Advocacy, Research and
Education for mental health (SHARE) was founded by the US National Institute of
Mental Health (NIMH) to address these challenges. SHARE aims to adapt an evidence-
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based intervention, with the title Thinking Healthy Program (THP) originally
developed and evaluated in Pakistan (Rahman et al., 2008, Jaskiewicz and Tulenko,
2012, Clarke et al., 2013, Rahman, 2007). THP has recently been adopted by the World
Health Organization (WHO) for global implementation (Organization, 2015), and has
now been adapted for delivery by peers (called the Thinking Healthy Program Peer-
Delivered or THPP) in India and Pakistan, through extensive formative research (Singla
etal., 2014).

2.5 Prevalence of Prenatal Depression

According to WHO estimates, by the year 2020 depressive disorders will be the
leading cause of global disease burden in women (Organization et al., 2009). A
systematic review of 21 studies, carried out in low and middle income countries,
reported an overall prevalence of prenatal depression as 10.7 %. A vast majority of
research has been carried out in high income countries (Maselko, 2017), however, the
available literature suggests higher rates of antenatal depression in low- and middle-
income countries (Premji, 2014, Fisher et al., 2012). According to a study conducted in
rural Bangladesh in 2011, there was an 18% chance of prevalence of antenatal
depression and a 29% chance for antenatal anxiety (Nasreen et al., 2011). Similarly, a
2006 study in Karachi, Pakistan reported a 34% prevalence rate of antenatal depression
(Hamirani et al., 2006). While comparing antenatal depression among Pakistani and
Canadian women, Mahboob et al. found a higher prevalence of antenatal depression
among Pakistani women (48%) than Canadian aboriginal (31%) and Caucasian (9%)
women (Shah et al., 2011). These studies used the Edinburgh Postnatal Depression

Scale (EPDS) to screen for antenatal depression.

Prevalence of prenatal depression was found to be 25% in a study carried out in
rural Pakistan (Rahman et al., 2008). According to various researches conducted
previously, the frequency of prenatal depression is either equal or more than postnatal
depression (Heron et al., 2004, Hobfoll et al., 1995, Johanson et al., 2000). Prenatal
depression prevalence has been estimated from 6.5 to 12.9% over the world with the
general predominance of 7.4% during the first trimester, 12.8% in the second, and 12%
in the third trimester (Bennett et al., 2004).

In LMI countries, where women are exposed to some of the most extreme

psychosocial stress conditions worldwide, such as abject poverty and scarcity of
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resources, high prevalence of antenatal stress and depression have been observed
(Rwakarema et al., 2015).

A review of literature about the varying rates of maternal depression in Asian

countries according to the pregnancy trimester has been provided in table 1.

Table 1: Depression in Asian countries according to Pregnancy Trimester

Trimester  Author Country Sample  Instrument Cutoff  Depressed%
size Score
1t Lee et al., 2007 Honk Kong 332 HADS >7 22.1
Caliskan et al., Turkey 12 BDI >18 25.0
2007
2nd Lee et al., 2007 Honk Kong 333 HADS >7 18.9
Caliskan et al., Turkey 24 BDI >18 25.0
2007
Lau and Keung, Honk Kong 2,178 EPDS > 14 9.9
2007
Glasser et al., 1998  Israel 288 BDI >10 34.0
3 Lee et al., 2007 Honk Kong 333 HADS >7 21.6
Caliskan et al., Turkey 30 BDI > 18 30.0
2007
Andajani-Sutjahjo  Indonesia 488 EPDS >12 12.5
et al., 2007
Gulseren et al., Turkey 125 EPDS N/A 21.6
2006
Iranfar et al., 2005  Iran 163 BDI >1 454
Limlomwongse Thailand 610 EPDS >1 20.5
and Liabsuetrakul,
2006
Leungetal., 2005 Hong Kong 385 EPDS >13 16.6
Chungetal., 2001 Hong Kong 767 BDI >15 8.7
Not Kazi et al., 2006
separated by Pakistan 292 CES-D >16 39.4
pregnancy  (Chenetal., 2004)  Singapore 382 CES-D >4 20.0
trimester

N/A = information unavailable, HADS = Hospital Anxiety and Depression Scale, EPDS = Edinburgh

Postnatal Depression Scale, BDI = Beck Depression Inventory, CES — D= Center for Epidemiology

Studies Depression Scale

During the previous decade, researchers in Asia started to take more interest in

determining the rates of prenatal depression. They found higher rates of prenatal

depression while using self-reporting questionnaires, ‘“Hospital Anxiety and

Depression Scale” (HADS), “Center for Epidemiologic Studies Depression Scale”
(CES-D), “Edinburgh Postnatal Depression scale” (EPDS), and “Beck Depression

Inventory” (BDI), as compared to when using structured clinical interviews. A

systematic review was carried out by Roomruangwong et al in 2011 and they found

sixteen studies which assessed the prevalence of depression by using these self-

reporting questionnaires. In the above mentioned studies, the prevalence of depression
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varied from 8.7% in Hong Kong (using BDI score 15) to 45.5% in Iran (using BDI
score > 10).

We can also observe that even when the studies were carried out in the same
country (Hong Kong) with a similar study population, there was a significant difference
in prevalence of prenatal depression because the study conducted by Leung et al in
Hong Kong in 2005 used EPDS and percentage of prenatal depression in third trimester
was found to be 16.6% (Leung et al., 2005), whereas Lee et al calculated the percentage
of prenatal depression as 21.6% using HADS (Lee et al., 2007). The difference

observed can be attributed to the different methods used by both studies.

The prevalence of prenatal depression according to pregnancy trimester in

South Asian countries is summarized in Table 2.
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Table 2: Prenatal depression Prevalence studies in South Asia

Study Time period Sample size Instruments Prevalence
Urban Antenatal Hospital based CES-D 39.4%
Karachi, Visits sample of 292  Cut off >16

Pakistan

Kazi et al., 2006

Rural Gilgit Pregnancy Community EPDS 48.4%
Pakistan sample of 128  Cut off >13

Shah et al., 2011

Rural 3rd trimester  Community EPDS 33%
Bangladesh sample of 361  Cut off >10

Gausia et al.,

2009

Rural 3rd trimester  Community SRQ 56%
Rawalpindi sample of 325  Cut off >7

Pakistan

Akhtar et al.,

2010

Hyderabad 20-26 weeks Community AKUADS > 115%
Pakistan pregnant sample 0of 997 315 13.5%
Karmaliani et How | feel

al., 2009 scale > 83.5

Kahuta 3rd trimester, Community SCAN 25% AND
Pakistan 10-12 weeks based sample 28% PND
Rahman et al., postpartum of 632

2003b

Tamil Nadu, 3rd trimester, Community CIS-R 11%
India 6-12 weeks based sample incidence
Chandran etal., postpartum of 359 PND;
2002 16% AND,

AKUADS: Aga Khan University Anxiety and Depression Scale, AND: Antenatal
Depression, CES-D: Centre for Epidemiological Studies — Depression, CIS-R: Revised
Clinical Interview Schedule, EPDS: Edinburgh Postnatal Depression Scale, PND:
Postnatal Depression, SCAN: Schedule for Clinical Assessment in Neuropsychiatry,
SRQ: Self-Reporting Questionnaire

It can be observed in table 2 that prevalence of prenatal depression in Pakistan,
India and Bangladesh through self-reported screening instruments is high as compared
to those with diagnostic interviews. This is also supported by research in other parts of
the world (Steel et al., 2009). The large variation between the prevalence estimates have

been attributed to different instruments with variable cut off scores; variable assessment
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period; and other socio demographic differences between the research settings(Fisher
et al., 2012). However, PHQ-9, though a self-reporting questionnaire, has been found
to be consistent with “SCAN” and “EPDS” (Yawn et al., 2009, Zhong et al., 2014,
Lowe et al., 2003). Epidemiological studies carried out in low and middle-income
countries have shown higher prevalence of depression among pregnant women in
Asian countries regardless of the trimester (Roomruangwong and Epperson, 2011a).
Likewise, a survey carried out in a tertiary care hospital in Mumbai found that
prevalence of depression during pregnancy was found to be 9.18% based upon BDI
(Ajinkya et al., 2013). It can be explained by the fact that most such studies were
conducted on women who came for their prenatal checkups (Fisher et al., 2012). A
study carried out in a rural area near Kahuta, Pakistan, concluded that 28% of women
suffered from prenatal depression (Rahman et al., 2003b).

In 2008, a study carried out in Birmingham concluded that prevalence of
prenatal depression in women of Asian descent was quite high (Dhillon and MacArthur,
2010). The research included information from migrants of Asian origin like Pakistan,
India and Bangladesh. In Canada, lifetime prevalence of depression among women is
12.3% (Bowen and Muhajarine, 2006) and females tend to suffer from first major
episode of depression during their antenatal period (Organization, 2002). Various
studies have found prenatal depression to be quite prevalent in Pakistan (Naeem, 2002,
Husain et al., 2000, MUMFORD et al., 2000a). In another study carried out in
Hyderabad, Pakistan, 18% of pregnant women were found to be either anxious or

depressed (Karmaliani et al., 2009).

Similarly in a recent systematic review and meta-analysis, Fisher and colleagues
(Fisher et al., 2012) identified 13 studies which had investigated common mental
disorders prevalent in pregnant women from 1979 till 2010. Five out of the 13 studies
were done in tertiary hospitals, a further five investigated community based services,
and only three studies recruited participants from the general population through
community health workers or through established system of surveillance of the general
population of pregnant women. The average prevalence of common mental disorders
in pregnancy across all settings was 15.6% (95% CI: 15.4 to 15.9). However, after
segregation of the prevalence data according to setting, higher weighted mean
prevalence was found for community based studies i.e. 19.7% (95% CI: 19.2 to 20.1).
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2.6 Prenatal Depression in Pakistan

In Pakistan, pregnancy is usually associated with cultural stigmas revolving
around issues related to gender discrimination, abnormal births and genetic
abnormalities. It is also associated with several psychiatric problems in women, mainly
depression and anxiety (Waqas et al., 2014). A number of studies have found high
prevalence of depression among Pakistani women (Husain et al., 2000, MUMFORD et
al., 2000a, Ali et al., 2012).

The high pervasiveness of prenatal depression in Pakistani women is a matter
of concern. Prenatal depression has been connected with low conception weight and
poorer wellbeing in kids (Stein et al., 2014, Wado et al., 2014, Yang et al., 2016,
Broekman et al., 2014, Saeed et al., 2016b). In Pakistan, social standards, social
practices, and association with in-laws may assume a key part in women’s mental
wellbeing (Gulamani et al., 2013). Lack of autonomy has also been identified as an
important predictor of antenatal depression among Pakistani women (Zahidie and
Jamali, 2013).

Iliteracy has been discovered to be a strong variable that adds up to prenatal
depression (Kitamura et al., 2006), along with physical abuse among Pakistani females
(Karmaliani et al., 2009, Ali et al., 2012). This finding was observed in different studies
as well that had indicated high commonness of prenatal depression among pregnant
women exposed to physical violence (Lee et al., 2004, Shah et al., 2011, Gausia et al.,
2009, Kumar et al., 2005).
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Table 3: Studies related to Prevalence of Prenatal Depression in Pakistan

Author &Year  Design Setting Sample Assessment Tool Prevalence
size time
Humayun et Cross Teaching 506 Prenatal *EPDS>o0r 65%
al., 2013 sectional  Hospital =10
study Lahore
Alietal., 201  Cross Aga Khan 165 Prenatal *HADS>8  16.8%
sectional  University
study Hospital,
Karachi
Shah et al., Cross Gilgit 128 Prenatal *EPDS 48.8%
2011 sectional  Baltistan >=13
survey Communit
y study
Zahidie et al., Cross 375 Prenatal *CES-D 62%
2011 Sectional  Rural
study setting  of
Sindh
Husain et al., cohort Clinic 1365 Prenatal *EPDS 38.3%
2011 setting  in 3"trimester >=13 &
Karachi and postnatal
25.8%
Asad et al, Cohort Communit 1,369 Prenatal *AKUADS 18%
2010 y 2" trimester  SF
Hyderabad >=13
Sindh
Imran and Cohort Hospital 213 Prenatal *EPDS 42.7%
Haider, 2010 setting  in 39 trimester  >=12
Lahore
Karmaliani et Cross Semi urban 1,368 *AKUADS 18%
al., 2009 sectional  community 2" trimester  >=13
(part of a Hyderabad
prospecti
ve study)
Karmaliani et Validity  Civil 200 Prenatal *AKUADS 40%
al., 2007 study Hospital How | feel
Hyderabad scale
47%
Hamiranietal.,, Cross Abbasi 75 Prenatal (2" *EPDS 34.6%
2006 sectional ~ Shaheed and 34 >=12
study Hospital, Trimester)
Karachi

The above table reveals that the prevalence of prenatal depression in Pakistan
ranges from 11.5% to 75%. The varying prevalence of prenatal depression could be due
to a variety of reasons, including different settings, populations selected for study,
sample sizes, measurement instruments used and their cut-off values, timing of

administering the tools and data collectors being mental health specialist or not.

These studies have been conducted in different provinces of Pakistan which are

different from each other culturally, economically, in health indicators and women
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related factors like their autonomy, education and social support. As seen here, most of
the studies are conducted in the province of Punjab and Sindh which are the largest of
the provinces. Moreover, the study was conducted in hospitals or clinics which did not
represent the general population. The largest rural community-based study (Rahman et

al., 2007) collected data on 701 prenatal women which was a representative sample.

One can infer from the above argument that there are varying rates of depression
in different settings in Pakistan. However, the rates are on the higher side hence there

is a need to know the risk factors for this problem.
2.7 Risk Factors of Prenatal Depression

There are various factors which have an impact on maternal mental well-being
and which may ultimately lead to prenatal depression (Leigh and Milgrom, 2008).
Much work has been done to determine the risk factors which may be responsible for
prenatal depression. Some of the studies conducted in developing countries have been
listed below in Table 4 and 5.
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Table 4: Socioeconomic and demographic risk factors for maternal depression in developing

countries
Study area Author Methodology Risk factors
Eastern (Inandi et al., Multi-centre; e  “Poverty”
Turkey 2002) Hosp based,; e “illiteracy”
2514 women; e  “poor family relations”
EPDS . “low marital age”
e  “mental health problems”
. “three or more daughters”
Western (Esen Danaci Multi-centre; e  “number of children”
Turkey et al., 2002) Hosp based; . “being an immigrant”
257 women; e  “serious health issues of baby”
EPDS . “ psychiatric history”
e  “bad relations with in-laws”
Tamil Nadu, (Chandran et Community based;
India al., 2002) 359 women; . “low income”
CIS-R; e “life events preceding yr. of delivery”
ICD-10 criterion e  “problems with mother-in-law”
. “poor relation with parents”
e  “birth of daughter when son was desired”
e lack of physical help at home
e  “poor marital relationship”
Goa, India (Patel et al., Hospital based; e  “birth of female child”
2002) 270 women; e “marital violence”
GHQ; EPDS e “poverty”
. “low education”
. “antenatal depression”
China (Xu et al, Hospital based; e  ‘“antenatal depression”
2003) 1597 women; e  “antenatal anxiety”
HAD, EPDS . “postpartum physiological changes”
. “negative personality”
Pakistan (Irfan and  Multi-center; e  “being young”
Badar, 2003) Hosp based,; e “illiteracy”
1248 women; e  “past psychiatric history”
case register diagnosis e “being a house wife”
. “living in rural areas”
. “poverty”
. “husband away for job etc”
Singapore (Chen et al., Hosp based; e  “being young”
2004) 487 women; . “history of smoking”
CES-D e  “frequent use of alcohol”
. “past/current obstetric complication”
e  “medical problems”
e  “more daughters”
Southern (Rahmanetal., Community 632 women; e  “adverse life events in the year before
Kahuta, 2003b) SCAN; pregnancy”
Pakistan e  “illiterate husband”
. “husband’s unemployment”
. “two or more daughters”
Hong Kong, (Lee et al, Hosp based; e  “conflict with mother-in-law”
China 2004) 959 women; e  “marital dissatisfaction”
EPDS o

“past history of depressive illness”
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The above mentioned studies indicate that the risk factors of greatest importance
during pregnancy are psychosocial in nature. Many other studies have also identified
psychosocial causes for depression among women (Rabbani et al., 2008a, Husain et al.,
2004, Riso et al., 2002, Husain et al., 2000, MUMFORD et al., 2000b) along with a
previous history of depression (Leight et al., 2010) Important risk factors in Pakistan
were identified as young age, illiteracy, past psychiatric history/ depression, being a

housewife , poverty and the husband away from home (Irfan and Badar, 2003).

Asia is the world’s largest continent and contains more than 60% of the world’s
current population (https://www.statista.com » Society > Demographics). This
continent has a range of diverse cultural groups. Asian people in general and Pakistani
society in particular have more conservative points of view on reproduction, the role of
women, and the nature of mental disorders (Yoo, 2001, Kazi et al., 2006, Ahrold and
Meston, 2010). The table below shows the factors related to prenatal depression ,which
is based on review of 86 studies from Asian countries (Roomruangwong and Epperson,
2011b).

23



Table 5: Factors related to maternal depression in Asian countries

Factors

Hong
Kong

Turkey

Indonesia

Pakistan

Japan

Thailand

Singapore

Lebanon

Individual Factors
Age

v

v

v

v a

v a

Education

v

Having medical
problems

Past history of
psychiatric illness

Familial history of
psychiatric illness

Smoking/alcohol use

Household work

History of
premenstrual
symptoms

Husband/marital
relationship factors
Uneducated husband

Husbands
unemployment

Marital conflict

Lack of support from
husband

Poor quality of sexual
relationship

Pregnancy related
factors
Unplanned/unwanted
pregnancy

Premarital pregnancy

Pregnancy related
concerns

Negative attitude
towards current
pregnancy

Pregnancy symptoms

Past history of
obstetrics
complication (s)

Current obstetrics
complications

Other psychosocial
factors
- In-laws conflicts

Adverse life event (s)

Illness in the family

Lack of support from
family networks

Significant other
made redundant

Financial difficulties

Having many
children
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Lack of confidant or v
friend

Perceived potential v

Conflicts with
relatives over
childcare

a = young age, b = older age (Roomruangwong and Epperson, 2011a)

As seen in the table above, the factors which are most associated with prenatal
depression in Asian countries have been differentiated into four categories. These have
been identified as individual factors, husband marital relationship factors, pregnancy
related factors, and other psychological factors. Pakistani women face nearly all of the
above stated risk factors as compared to the rest of the Asian countries. Turkey, Japan
and Thailand have a favorable environment as compared with Hong Kong, Indonesia,

Singapore and Lebanon.

The above mentioned risk factors along with some other important risk factors

will be discussed further in detail.
2.7.1 Individual Factors

As observed in the table above, among the individual factors, young age,
illiteracy and past psychiatric history may play a significant role in occurrence of
prenatal depression. Although two of the studies in table 5 indicate a relationship
between illiteracy and prenatal depression (Irfan and Badar, 2003, Inandi et al., 2002),
a study undertaken by Rahman et al could not find any such association (Rahman et al.,
2003b).Young maternal age and getting pregnant before the age of 20, has been
associated with prenatal depression (Rich-Edwards et al., 2006, Leigh and Milgrom,
2008, Stewart, 2011). However, older maternal age has been associated with less
satisfaction with life and consequently depression during pregnancy (Aasheim et al.,
2014). A study carried out by Mattei et al found that in women, BMI does have a role
in predicting the onset of depression (Mattei et al., 2015).The association between high
pre-pregnancy BMI and poor mental well-being among pregnant women has been
observed in many other studies as well (Kulie et al., 2011, Molyneaux et al., 2014,
Furber and McGowan, 2011, Rohrer and Rohland, 2004)

If a woman has a genetic predisposition towards depression, pregnancy can
further influence the problem (Noble, 2005a). Likewise, a past history of maternal
depression can anticipate future events of depression in the prenatal period (Cohen et
al.,, 2006, Faisal-Cury et al., 2004, Gausia et al., 2009, Hanlon et al., 2009,
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Limlomwongse and Liabsuetrakul, 2006, Patel et al., 2002). Many other studies have
also concluded that many risk variables for prenatal depression incorporate past account
of depression (Leigh and Milgrom, 2008, Lee et al., 2007, Lancaster et al., 2010b,
Melville et al., 2010).

Historically, pregnancy was thought to be protective against mental problems
(Zajicek, 1981, Kendell et al., 1987). However, in a later study, hormonal as well as
chemical fluctuations faced by women in the prenatal period have been identified as
having a significant role in maternal depression (O’Hara, 2013). A woman who has
gone through abortion or is going through an unplanned pregnancy period is also at a
greater risk of facing prenatal depression (Pedersen, 2008). Some other risk factors
could be getting pregnant as a single mother, maltreatment as a child, smoking, alcohol
use before and after pregnancy and having more than three or four children (Donna E.
Stewart, October 27, 2011, Deidre Ryan August 2005 ).

2.7.2 Family Relations/Social Support

An association of Prenatal depression has been found with low social support
(Dayan et al., 2010, Westdahl et al., 2007, Leigh and Milgrom, 2008) and social conflict
(Westdahl et al., 2007).

Studies show that the relationship with the spouse plays an important role in
pregnancy outcome (Glover, 2014, Yazdanpanah et al., 2015, Pajulo et al., 2001).
Women with higher social support especially from the spouse or a close family member
have more antenatal visits which in turn gives more information regarding diet and care
during pregnancy (Maharlouei, 2016). A young single mother with no social support
and chronic illness is also more prone to have prenatal depression (O’Hara, 2013,
Szewczyk and Chennault, 1997, Josefsson et al., 2001).

Different indicators are connected with prenatal depression such as substance
abuse, family violence, negative cognitive style, conflicting thoughts about the
pregnancy, unsound financial status, and history of abuse (Hobfoll et al., 1995, Tareen,
2000). Traumatic encounters with in-laws and substance abuse may cause stress in an
expectant mother and could ultimately lead to prenatal depression (Webster-Stratton
and Hammond, 1988, McCue Horwitz et al., 2007, Schetter and Tanner, 2012). This
can also be due to lack of healthy surroundings for the mothers, for example, absence

of nourishment, inadequate housing facilities, minimal financial backing, and lack of

26



family support where the husband or partner remains uninvolved and emotionally
distant (Hung and Chung, 2001, Leahy-Warren et al., 2012). A few studies carried out
in Pakistan observed that absence of the husband from home for periods longer than
six months could be a risk factor for prenatal depression (Rahman, 2007, Husain et al.,
2011).

Mothers can additionally become weak against depression without group and
community support (Crnic et al., 1983). A study concluded that the dynamics of the
migration experience have served as both protective as well as a risky variable for the

mental wellbeing of the mother (Austin et al., 2005).

Social support is one of the most important and neglected factors which is
responsible for prenatal depression (Westdahl et al., 2007, Pajulo et al., 2001). It is
quite difficult to assess absence of social support in depressed pregnant women as they
tend to feel less support by people around them (Robertson et al., 2004). Such
observations, regarding absence of perceived social support, have also been made by
some other studies in Nigeria, Canada and Ethiopia as well (Adewuya et al., 2007,
Bayrampour et al., 2015, Dibaba et al., 2013), identifying less perceived social support
as a risk factor for depression among pregnant women. A few studies carried out in
Pakistan also came to the conclusion that availability of social support can predict the
occurrence of depression among pregnant women (Kazi et al., 2006, Farid et al., 2008).

An old study, conducted in 1986, had found that women who are supported by
their families, especially husbands, develop less depression during prenatal and
postnatal period (O'Hara, 1986). The same findings were observed in the latest study
as well showing that social support to women is associated with decreased odds of
experiencing IPV and therefore less depression during pregnancy (Sigalla et al., 2017).
Women who received effective partner support in terms of relationship quality,
emotional support, intimacy in their relationship and equality showed less anxiety and
depression in mid and late pregnancy (Rini et al., 2006). Women who believed that
their husbands and family are not happy with the pregnancy were more likely to develop
depression during antenatal period, in other words women with less emotional support
during pregnancy are more likely to develop depressive symptoms (Kanotra et al.,
2007).
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Despite the fact that interventions are being developed to cope with prenatal
depression (Rojas et al., 2007), their effectiveness is limited in low and middle income
countries due to poverty, lack of social support and lack of women empowerment as
most of them are financially dependent on their husbands (Rahman and Creed, 2007,
Kermode et al., 2007). Similar findings were also observed by another study which
identified that lack of freedom is an important predictor of antenatal depression among
Pakistani women (Zahidie and Jamali, 2013). Women who have earnings of their own
have more self-confidence, an increased say in family decisions and have more

authority over family assets(NIPS, 2012).
2.7.3 Intimate Partner Violence and Husband/Marital Relationship

Intimate partner violence (IPV) means physical, psychological, and sexual
abuse conducted by the husband or an intimate partner (Beydoun et al., 2012). It is a
significant public health issue and the most common form of violence against women
worldwide (lIzaguirre and Calvete, 2014). In a prospective cohort study carried out in
the Kilimanjaro Region, Tanzania, the prevalence of IPV during pregnancy was found
to be 30.3% where the majority (29.0%) experienced repeated episodes of abuse
(Rogathi et al., 2017). According to WHO, 30% of women in relationship with a man
(husband or intimate partner) suffer physical or sexual violence all across the world
(Organization, 2013). In a study carried out by Mezey et al association of prenatal
depression was found with domestic violence (Mezey et al., 2005, Rodriguez et al.,
2008). However, only psychological abuse in absence of physical or sexual abuse can
also have a negative impact on the mental health status of the pregnant woman (Tiwari
et al., 2008)

An estimated 15-20% of women in United States (Breiding, 2014) and more
than 20% of women in United Kingdom experienced IPV (Khalifeh et al., 2013). A
meta-analysis from 92 developed and developing countries came to the conclusion that
prevalence of IPV is the lowest in China (4.8%) and highest in Brazil (63.4%) (James
etal., 2013). A study carried out in Maharashtra, India, showed that 35.9% of the study
population reported physical and 31.7% reported sexual abuse by their husbands (Reed
etal., 2016). In Bangladesh, 40-70% of women suffer from IPV on an average (Bhuiya
et al., 2003, Naved et al., 2006, Bates et al., 2004).
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In a cross sectional survey published by Rubeena et al in January 2012, it was
observed that out of 373 women 75.9% reported severe psychological, 34.6% reported
severe sexual and 31.9 % reported severe physical violence at least once in marital life
(Zakar et al., 2012). Similarly, half of the study population in Karachi, Pakistan was
found to have been either physically or psychologically abused (Farid et al., 2008)
Women also experience violence by their husbands or intimate partners despite being
pregnant (Fikree et al., 2006). In a study carried out in Hyderabad, Pakistan, it was seen
that 51% of women reported to have undergone verbal, physical or sexual abuse in the
six months before and/or during pregnancy (Karmaliani et al., 2008). According to
some studies, pregnancy itself can be a risk factor for intimate partner violence for
women all over the world (Islam et al., 2017, Devries et al., 2010, Khalifeh et al., 2013,
Kendall-Tackett, 2007, Garcia-Moreno et al., 2006).

Risk factors associated with physical and psychological violence are a less
educated husband who is usually an unskilled laborer and more than five persons living
in the same household. For sexual violence, being uneducated and having a low socio-
economic status were found to be important risk factors which should be taken into
consideration (Ali et al., 2011).

A study, carried out by Langdon et al in 2014, concluded that intimate partner
violence (IPV) can have increasing adverse effects on the mental health of victims in
comparison with those who have never experienced IPV. An association was observed
between IPV and depression, and the severity and extent of intimate partner violence
can result in worsening of mental health (Lagdon et al., 2014). Women who suffered
intimate partner violence at least once in their lifetime underwent significant emotional
distress (Ellsberg et al., 2008b).

2.7.4 Socio-economic and Demographic Factors

There is a strong inverse relationship between lower social class and
psychological distress or disorders (Osler et al., 2015, Lund et al., 2010, Lund, 2012).
Discrimination on the basis of education, social class and race are main stressors in this
respect (Stansfeld et al., 2011). Most of the women living in poverty can develop
depressive symptoms which is associated with poor social environment, negative life
events and eventually poor infant outcome (Barbier, 1987, Zuckerman et al., 1989,
Belle Doucet, 2003, Simmons et al., 2008). These stressors have direct and indirect
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effects on pregnancy. Direct effects are related to poor outcomes of pregnancy such as
growth retardation and preterm delivery and indirect effects because of smoking,
increased alcohol intake and malnutrition result in fetal growth retardation(Hoffman
and Hatch, 1996).

While looking into the socio demographic factors, significant differences were
observed in prevalence of prenatal depression in rural and urban settings, especially in
the developing countries. In a study carried out by Wagas et al in Pakistan, the
prevalence of prenatal depression and anxiety among rural women was found to be
significantly more than urban and semi urban women (Waqas et al., 2015). This can
be explained by the fact that in rural Pakistan there is a lack of basic facilities like clean
water, appropriate housing, gas, electricity, education and health facilities (Rahman et
al., 2011).

Women also suffer from gender discrimination, especially in rural areas (Waqas
et al., 2014, Mian et al., 2016) where they are less independent and are less involved in
decision making (Wagas et al., 2015). Two separate studies carried out in Sindh,
Pakistan looked into the prevalence of prenatal depression in urban and rural settings.
The prevalence of prenatal depression was found to be higher (60%) in the rural study
population (Zahidie et al., 2011) as compared to 39.4% in the urban study population
(Kazi et al., 2006). In another study conducted by Husain et al., it was found that the
reasons for the increased prevalence pf prenatal depression in rural areas are lack of
basic infrastructure of health care, lack of education and higher level of poverty (Husain
etal., 2011).

2.7.5 Maternal Diet

Depression and diet might be related (Ouwens et al., 2009). Some preliminary
research suggests that poor diet can make a woman more vulnerable to depression
(Hidaka, 2012). A study analyzing the association between diet and depression using
an overall diet approach highlights that participants in the highest tertile of the whole
food pattern had lower odds of depression (OR = 0.74, 95% CI 0.56-0.99) than those
in the lowest tertile. Contrarily, the high consumption of processed food was associated
with increased odds of depression (OR = 1.58, 95% CI 1.11-2.23) (Akbaraly et al.,
2009). Food insecurity may lead to poor dietary intake which may in turn lead to

maternal depression (Hromi-Fiedler et al., 2011). In another study conducted by Brenda
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et al, it was concluded that pregnancy can cause depletion of nutrient reserves resulting
in an increased risk of prenatal depression (Leung and Kaplan, 2009). However, poor

diet quality can be a modifiable risk factor during pregnancy (Bodnar and Wisner,
2005).

Risk factors / protective
factors

-

Socio-demographic

\

Adverse Life events  »

SOCIAL SUPPORT > Prenatal

Depression

AUTONOMY

Domestic Violence

Maternal and family

Figure 2: The study framework

(the risk factors/protective factors for prenatal depression)
2.7 Summary

In this chapter an attempt has been made to highlight the importance of mental
health during pregnancy. Perinatal depression encompasses prenatal depression, baby
blues, postpartum depression and postnatal (puerperal) psychosis, however, the primary

focus of this study is on prenatal depression, its prevalence and the associated risk
factors.
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Prenatal depression prevalence has been estimated to be 7.4% during the first
trimester, 12.8% in the second, and 12% in the third trimester. Epidemiological studies
carried out in low and middle-income countries have shown higher prevalence of
depression among pregnant women in Asian countries with 25% prevalence among
Pakistani women. Among the various risk factors, young age, illiteracy, psychosocial
issues, being a housewife, living in rural areas, poverty, intimate partner violence, lack
of social support and lack of autonomy were found to be significant in Pakistan. Some
studies have been carried out on diet and depression in general, but those were either
not specific for pregnant women or they looked into just one nutrient. Based on the

literature a framework was proposed for the study.
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CHAPTER 3

AIM AND OBJECTIVES

The present research is aimed at determining the prevalence of prenatal
depression and its risk factors, and exploring the relationship of prenatal depression
with the dietary intake in a representative sample of women in the second and third

trimester of pregnancy.
3.1 Objectives

1. To determine the prevalence of prenatal depression in women living in

Kallar Syedan, sub-district of Rawalpindi, Pakistan.

2. To study the association of prenatal depression with socioeconomic,
demographic, stressful life events, perceived and available social support,
autonomy/decision-making and intimate partner violence among women living in

Kallar Syedan, Rawalpindi, Pakistan.
3.2 Hypotheses

Null Hypothesis: There is no association between prenatal depression and
stressful life events, social support, decision making, autonomy, intimate partner

violence and socio demographic factors.

Research Hypothesis: There is an association of prenatal depression with socio-
demographic factors, stressful life events, perceived and available social support,

decision making /autonomy and intimate partner violence with prenatal depression.
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CHAPTER 4

METHODOLOGY

4.1 Introduction

This study was conducted at the baseline assessment of a stratified cluster
randomized controlled trial-SHARE (South Asian Hub for Advocacy, Research and
Education for mental health). SHARE aims to adapt an established evidence-based
intervention, the Thinking Healthy Program (THP) originally developed and evaluated
in Pakistan (Rahman et al., 2008, Rahman, 2007, Organization, 2015).

This chapter describes the study area, study population, operational definitions
and the process of obtaining the sample for the study. This is followed by
epidemiological arguments for selection of an observational cross sectional design to
study the association between prenatal depression and dietary intake. The instrument
used for screening prenatal depression among pregnant women is also discussed. An
account of other variables studied and procedure of data collection is described. Finally,
sample size estimation and the methods of statistical analysis adopted for this study are
described.

4.2 Study Site

The study was carried out in Kallar Syedan, one of the 7 Tehsils of the district
Rawalpindi in Province of Punjab, Pakistan. On 1 July 2004 Kallar Syedan became the
seventh Tehsil of Rawalpindi District, prior to which it was a part of the Kahuta
Tehsil. A Tehsil is an administrative division, an area of land with a city or town which

serves as its administrative center with possibly more towns and a number of villages.

According to the District Census Report of Rawalpindi (1998), the Tehsil has a
population of about 190,000 and consists of 11 Union Councils; Nullan Muslimanan,
Minyada, Bishondot, Guff, Ghazanabad, Kanoha, Smoot, Kallar Syedan, Drakali
Mamuri, Sokot, Choha Khalsa. A union council is the smallest rural administrative unit
consisting of 10 to 15 villages. The average household comprises of 6.2 members. Most
households depend on farming, supported by earnings of one or more adult male
members serving in the armed forces, or working as government employees, semi-

skilled, or unskilled laborers in the cities. Role of women in the area is to perform
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household chores as well as farming activities. A woman has a very tough daily routine
which starts before sunrise and continues till late in the evening. Their work is unpaid

and is not considered a paying job.

Pakistan's national language is Urdu, which, along with English, is also the
official language. The study population is not only well conversant in Urdu; they could
read and write it as well. However, Potohari (a local dialect) is also spoken but is not
used in the written form. The sub-district is representative of a typical low-
socioeconomic rural area of northern Punjab province of Pakistan. Male and female
literacy rates are 80% and 50% respectively. Infant mortality rates are 74 per 1000 live
births (PDHS 13-14).

S

Islamabad
Capital
Territory

W

Attock

Chakwal

Figure 3: Map of district Rawalpindi & sub-districts

The school enrolment rate (proportion, as percentage, of students in the
population aged 5-24 years) for rural population is 60% for males and 50% for females.
Educational facilities i.e. schools are available for both boys and girls. Most of the
population has benefited from public schools; however some private sector institutions
are also there. But post-school education facilities are not available in Kallar Syedan.

Each union council has about 10-15 villages of varying sizes and a population
of approximately 10,000-15,000. In every union council there is a Basic Health Unit
(BHU) which has a work force of a primary care physician, a midwife called Lady
Health Visitor (LHV), a vaccinator, and a set of Lady Health Workers (LHWSs) along
with their supervisor called Lady Health Supervisors (LHSs). The LHWs provide health
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education and basic maternal and child health care through monthly home-visits. Each
LHW caters to about 100-150 households within her catchment area based on
approximately, 1200-1500 of the population. Lady Health Workers keep a register of
every new pregnancy in their area. For the current study, village clusters were chosen,
each having a population of approximately 2500 to 3600 (this could be either one
village or more than one smaller villages located near each other). Figure 4 shows the

flow of districts to village clusters.

Total 135 districts in
Pakistan
|

District Rawalpindi

[
1/7 Sub District—Kallar
I

11 Union Councils
|

Villages

Figure 4. Administrative structure: Districts to village cluster

This area was selected for a number of methodological and logistic reasons as
it is geographically, culturally and socio-economically homogenous. Its proximity to
major cities and towns (Rawalpindi, Islamabad, Gujar Khan) means that the area is
relatively better developed than the more inaccessible rural areas of the country. In
recent history there have been no food shortages; this was important to preclude the

possibility of epidemic malnutrition due to deficient food supply.

There is also reasonable health facility coverage in the study area. In 11 Union
councils (UCs) of Kallar Syedan, there are 9 Basic Health Units (BHUSs) having a Male
or Female Doctor, 1-2 Lady Health Visitors (LHVs)/midwives, and a VVaccinator. There
is one Tehsil Headquarter Hospital (THQ), where medical officers, medical, surgical
and Gynae/Obstetric specialists as well as LHVs, midwives and vaccinators are posted.
A total of 11 LHVs/ Midwives are available in 9 Basic Health Units (BHUs) and 5 in
Tehsil Headquarter Hospital (THQ). There are 9 vaccinators in 9 Union councils (UCs)
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and 7 nutrition supervisors in the Tehsil. There are 122 Lady Health Workers (LHWS)
in the area (Zaidi et al., 2013). This ensured that, through them, we had access to

pregnant women under their care.
4.3 Operational Definitions

Pregnancy: It is defined as “the state of carrying a developing embryo or fetus
within the female body” or “the period from conception to childbirth” (Moore et al.,
2011).

Prenatal Depression : Having a score of > 10 as measured by a screening tool
the “Patient health questionnaire” (PHQ9), as used in SHARE study protocol in
Pakistan and India (Sikander et al., 2015).

4.4 Study Population

The target population included all pregnant women in their second and third
pregnancy trimester (4-9 months of pregnancy), living in the study area, which were on

the register of their respective LHWS.
4.5 Inclusion and exclusion criteria
4.5.1 Inclusion Criteria

Pregnant women, aged 18 and above, registered with LHWSs in their second
or third trimester, who intended to stay in the study area for at least one year,

were included in the study.
4.5.2 Exclusion Criteria

Pregnant women who needed immediate inpatient care for any reason (medical
or psychiatric) and/or those who could not speak Urdu, Punjabi or Potohari language

were excluded.
4.5.3 Identification of Eligible Women

As mentioned above, each Union Council has 15-20 LHWSs. They are women
from the local community who have completed secondary school education (ten years
of education), and are trained mainly to provide preventive mother and child healthcare
and education in an assigned local catchment area (of about 1200-1500 population) The
LHWs live in the same villages where they provide services, under the supervision of
LHS (Wazir et al., 2013).
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Independent evaluations of the LHW Programs estimate that they cover 85%
of the households on an average, and register a similar proportion of pregnant women
from the total population of the Union Council they cover (Hafeez et al., 2011). For this
study, pregnant women living in the study area, who were on the registers of the LHWs,
were checked for eligibility. All potentially eligible women identified from the registers
were invited by trained data collectors, including the Principal Investigator (P1), to be
screened for depression. As this study relied on women registered with the LHWS,
pregnant women not registered with the LHWSs or an area with no LHWSs might have

been missed and not included in the study.
4.6 Choice of Study Design

Study design plays an important role in the quality, execution, and interpretation
of biomedical and public health research(Rothman et al., 2008, Friis and Sellers, 2013).
Each study design has some strengths and weaknesses and there is a hierarchy of study
designs which should be considered and should not be applied in a uniform manner
(Rothman, 2012, Szklo and Nieto, 2012).

In Epidemiological research studies, three important elements must be
considered by the researcher, firstly, the definition and measure of exposure in two or
more groups, secondly, measure of health outcome/s in the same groups. Finally, the
comparison between groups to explore the relationships between the exposure and
outcome (Thiese, 2014).

There are many study designs to choose from within the two broad categories
of observational and interventional studies and there is a need to understand their
strengths and limitations to arrive at correct study conclusions(Rothman, 2012,
Haynes, 2012) .

Observational study designs include cross sectional, case-control, retrospective
and prospective cohorts. Often these studies are the only practicable method of studying
various problems, for example, studies of etiology, instances where a randomized
controlled trial might be unethical, or if the condition to be studied is rare(Rothman et
al., 2008). Each study design has specific outcome measures that rely on the type and
quality of data utilized. In addition each study design has potential limitations which
need to be addressed in the design phase of the study (Checkoway et al., 2004). In this

section, we will provide an overview of study designs with their strengths and
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weaknesses. Alternative epidemiological designs available to test the hypothesis will

be discussed in relation to their suitability to meet the aims and objectives of the study.

Table 6: Strengths and limitations of Observational studies

Study Strengths Weaknesses Justification
design
Cohort Establish incidence of Time consuming Did not use cohort
Deterrr/u?fe ¢ Confounding variables
CauSes/etTects can introduce bias
Ntl)OSt act(?uratle wd Loss of subject to
observational study follow up
Can study multiple
outcomes
Case Identify predictors of Possible time order Did not use case
control the outcome confusion control design as
Can study rare diseases  Possible errors in past calculation of
_ exposures prevalence could not
Less expensive have been possible
Can study only one
outcome
Confounding variables
can introduce bias
Cross Determine prevalence Possible time order Used the cross
sectional  of a disease confusion sectional design as it
Fast Low in hierarchy of Is a good approach to

Less expensive

Can study multiple
outcomes

evidence.

study prevalence and
less researched
phenomenon

4.6.1 Cohort Study Design to Measure Association

This is the best method for determining the incidence and natural history of a

condition (Mann, 2003). The study may be prospective or retrospective. A group of

people is chosen who do not have the outcome of interest. The investigator then

measures a variety of variables that might be relevant to the development of the

condition. The people in the sample are observed over a period of time to see whether

they develop the outcome of interest or not. The retrospective cohort uses data that has

already been collected for other purposes. The methodology is the same as that of the

prospective study but the cohort is followed up retrospectively(Mann, 2003).
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Figure 4: Design of a Cohort study (Creswell and Poth, 2017)
4.6.2 Strengths of Cohort Studies

As a cohort study measures potential causes before the occurrence of the
outcome, therefore, it can demonstrate that these “causes” preceded the outcome. A
further advantage is that a single study can examine various outcome variables. This

contrasts with case-control studies as they assess only one outcome (Thiese, 2014).

It is the only observational study that can calculate both incidence rate and
cumulative incidence. Cohort study allows the calculation of the effect of each variable
on the probability of developing the outcome of interest i.e. relative risk and relative
risk ratio. These studies show temporality and are considered strong measures for

causation (Friis and Sellers, 2013, Aschengrau and Seage, 2013).
4.6.3 Weaknesses of Cohort Studies

A prospective cohort study is inefficient when a certain outcome is rare.
Another problem with prospective cohort studies is the loss to follow up which can
significantly affect the outcome. It is also time consuming, costly and requires large
sample size. Retrospective cohorts also have the disadvantage of recall bias as people
with the outcome of interest are more likely to remember certain antecedents, or

exaggerate or minimize what they now consider to be the risk factors.
4.6.4 Justification for Not Using Cohort Design

The present study aimed to assess the prevalence of prenatal depression, its risk
factors and their association with dietary intake of women. The follow up of pregnant

women, to find the incidence of the outcome (nutritional status), would not have been
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possible/feasible as the student researcher had to follow strict university timelines.
However, it was possible to measure the risk for the exposure-outcome relationship in
a cross-sectional study design by calculation of odds ratio, prevalence odds ratio,
prevalence ratio, and prevalence difference. In general the research drives the design
but sometimes the time, resources and feasibility determines the design. Hence, cross
sectional study design was deemed to be the most appropriate in this scenario. It helped
to first establish a possible link/association between prenatal depression, certain risk
factors and dietary intake of women.

As cohort studies measure potential causes before the occurrence of the

outcome, such studies can demonstrate that these “causes” preceded the outcome.
4.6.5 Case-Control Study Design to Measure Association

Case control studies are also known as retrospective studies due to the nature of
the study design and execution(Altman, 1990, Ahrens and Pigeot, 2005). In this study
design, study participants are identified based on their case status, i.e. diseased or not
diseased. Quantification of the number of individuals among the cases and the controls
who are exposed allow for statistical associations between exposure and outcomes to
be established (Rothman et al., 2008, Nelson and Williams, 2013, Ahrens and Pigeot,
2005, Checkoway et al., 2004) . Case-control studies are retrospective and cannot
therefore be used to calculate the relative risk. Case-control studies can however be
used to calculate odds ratios, which in turn, usually approximate to the relative risk.
(Mann, 2003)

Study individuals

Selected cases Selected controls

Exposed Mot exposed Exposed Mot exposed

Figure 5: Design of a Case Control Study (Creswell and Poth, 2017)
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4.6.6 Strengths of Case-Control Studies

They are suitable for the study of rare diseases because they start with people
suffering from the disease. They can successfully be done with moderate numbers of
subjects and are therefore smaller, less expensive, and more efficient then cohort
studies. Case control studies, being retrospective, can provide information on a wide
range of potential etiological exposures that might relate to the specific disease under
study and are therefore best suited to study the common exposures. This helps in
reliable estimates of exposure odds. (Rothman et al., 2008, Rothman, 2012, Ahrens and
Pigeot, 2005, Breslow and Day, 1980)

4.6.7 Weaknesses of Case Control Studies

They can only provide information on the presence or absence of the disease or
whatever criteria were selected to choose cases i.e. one illness under study. The major
problems with case-control studies are confounding variables and bias. There may be a
bias in patient selection (for example, patients referred to a teaching hospital) or control
selection (for example, volunteers, different ages, gender or socioeconomic group). As
the study assesses exposures retrospectively, there is chance for a biased assessment of
their presence and significance by the patient or the investigator, or both. Another
weakness is that case control studies are not for studying rare exposures, because the

number of subjects who have been exposed will be too small (Mann, 2003).

As it is a retrospective design it is not possible to calculate incidence rates and
a direct measure of relative risk cannot be made. However, the odds-ratio can be
calculated. The odds-ratio is defined as the ratio of the disease odds in an exposed group

to that in an unexposed group (Thiese, 2014).
4.6.8 Justification for Not Using Case Control Design

In the present study, prevalence of depression among pregnant women had to
be studied in a population sample. The case control studies are conducted on cases;
therefore, it would not have been possible to calculate the prevalence. In a case-control
study, any measure of prevalence and associated measures, such as prevalence odds
ratio, is artificial because the proportion of cases to non-cases is set arbitrarily by the

researcher in this study design.
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4.6.9 Cross Sectional Study Design to Measure Association

Cross-sectional studies are also called prevalence studies because one of the
main measures which can be assessed in study population is prevalence. In these
studies, samples are selected based on their exposure and outcome status is obtained
after participants are enrolled in the study (Levin, 2006).

In cross sectional studies the measurements on each person are made at one
point in time. Subjects are assessed to determine whether they were exposed to the risk
factor and whether they have the outcome of interest(Rothman, 2012, Friis and Sellers,
2013, Aschengrau and Seage, 2013). During the data collection some of the subjects
would not be exposed nor do they have the outcome of interest. This makes cross
sectional study different from the other observational studies i.e. cohort and case
control, where reference to either exposure and/or outcome is made(Mann, 2003).

Cross sectional studies are useful as they allow the researcher to compare many

different variables at the same time (Bland, 2015).
4.6.10 Strengths of Cross Sectional Studies

Cross sectional studies are primarily used to determine prevalence. All the
measurements on each person are made at one point in time (Levin, 2006). Prevalence
is vitally important to the clinicians and public health experts because it influences the
likelihood of any particular diagnosis and the predictive value of any investigation as
well as helps in planning interventions and directing resources in the right places
(Sedgwick, 2014) Another advantage of such studies is that subjects are neither
exposed, nor treated and hence there are seldom ethical difficulties. These studies are
less time consuming, relatively cheap as only one group is used, data is collected only

once and multiple outcomes can be studied.
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Population

Selected sample

Risk factor Risk factor No risk factor | | No risk factor
Disease present | | No disease | | Disease present No disease

Figure 6: Design of a Cross Sectional Study (Creswell and Poth, 2017)

4.6.11 Weaknesses of Cross Sectional Studies

The most important problem with this type of study is differentiating cause and
effect from simple association. Rare conditions cannot be efficiently studied using cross
sectional studies because even in large samples there may be no one with the disease.
Additionally, natural history of disease cannot be studied as it is not a follow up design.
As in cross sectional study exposure and outcome are assessed simultaneously it is not
possible to demonstrate that the exposure preceded the outcome (Levin, 2006,
Sedgwick, 2014)

4.6.12 Justification for Choosing Cross Sectional Design for the Study

In first part of the study, prevalence of prenatal depression and its associated
factors are explored; therefore, cross-sectional design is a good approach to measure
prevalence. In the second part of the study, the association between prenatal depression
and dietary intake of women is being explored. This study design is well-suited for less
researched phenomenon. This design can also be used to infer causation, although it is
less reliable as compared to cohort and case control. Cross-sectional studies generate
hypotheses about less researched phenomenon which can be tested using cohort or
other designs (Mann, 2003). Therefore, in this study the association of prenatal
depression with dietary intake and other variables will be explored using the cross-

sectional study design.

Data in this design is collected once and multiple outcomes can be studied; thus
this type of study is relatively cheaper and consumes less time which suits the
researcher as well (Sedgwick, 2014).
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Population of
pregnant women

500 Women in 2™ &
3" Trimester

Risk Factor Risk Factor No Risk Factor No Risk Factor

Depression No Depression Depression No Depression

Figure 7: Cross sectional design for the present study

4.7 Data Collection Procedure

In this study, screening and baseline assessments took place at a venue of the
participants’ choice which was either her own house, the LHWSs’ setup called a “health

house”, or at any other household in the community.

All women who consented to take part in the study were approached by a trained
female research team, accompanied by LHWSs, who introduced the research team to the
household members. Following the introduction, the trained research team obtained
informed consent from the participants by informing them about the study and
encouraged them to ask any questions they might have about the study. After ensuring
that participation was voluntary and they can withdraw consent at any point during the
interview, or refuse to answer a particular question, all the instruments were
administered. During the conduct of the survey one or more female relatives of the
participant were frequently present in accordance with cultural norms, although efforts
were made to conduct the interviews in a separate room to ensure privacy. The LHW
presence in the house was utilized to minimize this involvement and majority of family

members were kept busy during the conduct of survey interviews.

It was highlighted that participants had the right to refuse answers to any
questions that they do not feel comfortable with and that they can withdraw from study
at any point in time. They were also informed that refusal to participate will have no

negative effects on the health care received through the LHWSs or at any other health
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care institution. The participants were told that no personal information will be
associated with their data; data will be assigned with a study ID and only this ID will

be used for the study assessment, publication or presentation.
4.8 Choice of Instrument to Measure Prenatal Depression

Two approaches are available to identify depressed population: a) Diagnostic
interview, conducted by trained and experienced specialists, which would give a
clinical diagnosis; and b) Screening instruments, which may be self-administered, or
administered by non-specialist workers after brief training. These do not diagnose but
demonstrate a “probability” of having the disorder or problem being assessed. Some of
the screening questionnaires used for detecting prenatal depression include “Self-
reporting Questionnaire” (SRQ), “Edinburgh Postnatal Depression Scale” (EPDS),
“Beck Depression Inventory” (BDI), “Hospital Anxiety and Depression Scale (HADS),
“Center for Epidemiologic Studies Depression Scale” (CES-D), “Schedules for
Clinical Assessment in Neuropsychiatry” (SCAN) and Aga Khan University Anxiety
and Depression Scale (AKUADS). Some of these screening tools have been

incorporated into routine clinical practice in managed-care organizations.

The SRQ consists of 20 questions with the aim of detecting depression usually
in a community setting. It is considered to be reliable and valid (Husain et al., 2006b).
EPDS, a 10 item self-report questionnaire, is a widely used screening tool for prenatal
depression (Tendais et al., 2014, Kozinszky and Dudas, 2015). It has been used in
studies across Pakistan (Shah et al., 2011, Humayun et al., 2013, Husain et al., 2011,
Imran and Haider, 2010). The Beck Depression Inventory (BDI) is a 21 item self-report
questionnaire commonly used to assess the extent of depression (Storch et al., 2004).
The HADS consists of 7 items and assesses both depression and anxiety. It is generally
used for hospital based studies in psychiatric and medical patients (Léwe et al., 2003).
The CES-D scale is considered to be a valid measure to identify current levels of
depression in the general population (Shafer, 2006). The 25-item self-report
questionnaire, AKUADS is developed in Urdu (National language of Pakistan), and is
used to assess psychological morbidity in patients (Khuwaja et al., 2004, Ali et al.,
2009).

It usually takes at least an hour to complete a diagnostic interview and requires

specialized skills. By contrast, screening instruments are often quite quick and seldom
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require the administrator to have extensive clinical experience. Therefore, they can
provide economic means for obtaining information on emotional and behavioral
problems in large population surveys. However, it can be subject to things like social
desirability bias where people want to seem good (Nease and Malouin, 2003).

Of all the instruments, the PHQ-9 is appealing for several reasons. Firstly, its
brevity; at only 9 items, it is substantially shorter than other measures. Secondly, as
compared to most other instruments developed to detect depression, the PHQ-9 was
developed and validated for use with patients with systemic conditions. This is critical
because it was examined for criterion validity in a population with high rates of physical
symptoms and psychological distress. The PHQ-9 has demonstrated acceptability
among non-psychiatric patients as well as among busy primary care providers. Thirdly,
with the same nine items, one can establish provisional depressive disorder as well as
grade the severity of depressive symptoms, whereby PHQ-9 scores of 5, 10, 15, and 20
represent cut-offs for lower limits of mild, moderate, moderately severe, and severe
depression, respectively (Kroenke and Spitzer, 2002a). Finally, and most importantly,
the PHQ-9 consists of actual nine criteria on which the diagnosis of DSM-IV depressive

disorder is based.
4.8.1 PHQ 9 to Measure Prenatal Depression in the Study

The approach chosen for this study is to use a screening instrument that
measures the probability of having a common mental disorder such as anxiety or
depression, and provides a score that gives a measure of psychological distress
(Kroenke and Spitzer, 2002a).

The prenatal depression screening instrument, used in this study, is the nine item
Patient Health Questionnaire (PHQ-9). Urdu version of PHQ 9 has previously been
used in Pakistan in “Thinking Healthy Program” in populations similar to the target
population and can provide categorical “probability” of being a case with sufficient
confidence (Fraz et al., 2013, Sikander et al., 2015). It has also been used in primary
care settings in India to detect common mental disorders (Patel et al., 2008), and in
conflict hit populations in Pakistan for screening of depressive disorders (Rahman et
al., 2016, Sijbrandij et al., 2015).

All pregnant women, who had PHQ-9 scores of 10 or more, were invited to
participate in the SHARE trial; their baseline assessment and informed consent were
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taken. Mothers who had PHQ-9 scores of less than 10 were provided with a brief
explanation of their results and were selected through simple random sampling.
Random numbers were generated in the tablets which were used in data collection in
which there was a 50% chance of opening the baseline form for non - depressed

pregnant women.

The questionnaire scores each of the 9 “Diagnostic and Statistical Manual of
Mental Disorders fourth edition” (DSM-1V) criteria on a 4 point Likert scale from
being not depressed at all to being depressed nearly every day over the previous 14
days. The score for each question is added to arrive at a total score (Kroenke and
Spitzer, 2002a). It has been observed by a study that a cut-off score of 10 can detect
moderate depression with a high PPV, “positive predictive value”(Manea et al., 2012).
This cut-off score was used for share trial and has been used in the present study as well
as PHQ-9 with a cut-off of >10 (i.e. moderate depression), has good predictive value
(Kroenke and Spitzer, 2002a).

4.8.2 Validity of PHQ 9

The PHQ has been validated using 3,000 primary care patients in 8 different
clinics and 3,000 obstetrics/ gynecology patients in 7 different clinics (Spitzer et al.,
1999, Spitzer et al., 2000). Translated version of PHQ9 has been used in Pakistan and
validated in coronary settings (Gholizadeh et al., 2017). Husain et al, in a community
based survey, observed that Urdu version of PHQ having 16 items is equally effective
as “Self- Reporting Questionnaire” (SRQ) for screening depression in a given

community (Husain et al., 2006b).

Presently, a PHQ 9 validity paper “criterion related validity and reliability of
the Urdu version of the patient health questionnaire in community-based settings

of Pakistan” by Gallis et al, is under review by Peer J, and is awaiting publication.
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Table 7: PHQ 9 validity studies in Pakistan

Study Questionnaire Specificity Sensitivity PPV NPV
Husain et al.,, PHQ-9 85.2 69.6 78.9 77.8
2006b
95.5 51.1 90.2 70.5
SRQ 80.8 93.1 77.9 94.1
91.8 67.0 86.3 78.4
Gholizadeh et PHQ-9>6 78.0 78.0
al., 2017
Gallis et al
(awaiting
publication)
Table 8: PHQ 9 Global validity studies
Study Questionnaire Sensitivity ~ Specificity PPV~ NPV
Flynn et al., 2011 EPDS>13 0.80 0.74 094 0.36
PHQ-9>10 0.74 0.73 094 031
Murfioz-Navarro et PHQ-9>10 0.95 0.67 0.88 0.83
al., 2017
Sidebottom et al.,, PHQ-9>10 0.85 0.84 0.17 0.99
2012
de Lima Oso¢rioetal., PHQ-9>10 1.00 0.98 0.97 1.00
2009
Kroenke et al., 2001  PHQ-9>10 0.88 0.88
Patel et al., 2008 PHQ 9 0.64 0.90 52
Gelaye et al., 2013 PHQ-9>10 0.86 0.68 55 91

Flynn et al., carried out a study on perinatal women, who needed psychiatric
help, comparing EPDS with PHQ 9. They observed that, although EPDS is specifically
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used for pregnant women, both screening tools are equally effective in detecting
prenatal depression (Flynn et al., 2011). In a primary care setting of the Spanish
population, PHQ 9 was tested and found to be an effective screening tool for depression
(Mufioz-Navarro et al., 2017). In Minnesota, Sidebottom et al validated PHQ 9 in
comparison with “structured diagnostic interview” (SCID-IV) among women coming
for prenatal checkups at Primary Health Care centers (Sidebottom et al., 2012). In a
study carried out in Brazil, PHQ 9, adapted in Brazilian language, was compared with
PHQ 2 and validated by using SCID as the standard guideline (de Lima Osorio et al.,
2009). The study found that a cut-off score of 10 yielded good results in detecting
depression.A study in primary care and Gynecological/obstetric populations comparing
results obtained by PHQ 9 with those of “Mental Health Professional” interviews
(MHP). PHQ 9 was found to be reliable and efficient to detect and measure depression
(Kroenke et al., 2001).

Patel et al., compared five depression screening questionnaires (including PHQ
9), in Primary care facilities in India, with the “Clinical Interview Schedules-Revised”
(CIS-R) and found all five to be equally effective (Patel et al., 2008). In a study carried
out in Ethiopia, PHQ 9 validity was done in comparison with Schedules for Clinical
Assessment in Neuropsychiatry (SCAN) and it was found to be effective in diagnosing

depression in East African population (Gelaye et al., 2013).
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Table 9: Properties of several screening questionnaires for common mental disorder assessed in a
sample of primary care attenders in Goa, India (Patel et al., 2008)

Questionnaire  Cut-off Proportion  Sensitivity  Specificity  Positive Positive
SCOTE™ correctly (%) {%0) predictive  likelihood
classified value (%0) ratic
(%)
GHOQ 5/6 87 73 a0 612 758
67 87 60 93 645 873
T8 89 52 a7 77.1 16.16
K10 5/6 85 65 29 525 5.63
67 87 34 93 61.9 8.26
K& 3/4 24 58 01 36 647
FHQ-9 11/12 88 64 90 51.8 79
SRQ 11/12 88 64 90 51.8 7.86
12/13 20 35 o2 33.3 10.36
GHOQ: General Health Questionnaire, K10 and K6: 10- and 6-item Kessler psychological distress scales,
FHQ: Patient Health Questionnaire, SRO- Self-Reporting Quesfionnaire.
*3/6 reprasent a cut point betwaen the values 5 and 6 and represent casenass.

Acceptable cut-off scores for the questionnaires against the ICD-10 diagnosis
for any common mental disorder (CMD) criterion (Patel et al., 2008)

The mean scores on each questionnaire and their internal consistency are shown
in Table 9. The SRQ, GHQ and K10 showed high internal consistency (Cronbach’s a
> 0.8) while the PHQ and K6 demonstrated moderately high levels of internal
consistency (Cronbach’s o 0.79 and 0.74 respectively).(Patel et al., 2008)

The study also found the highest correlations were between the SRQ and the
GHQ (p=0.79), PHQ (0.82) and K10 (0.84). The lowest correlations were between the
K6 and the GHQ (p = 0.58) and the PHQ (0.57).

4.8.3 Tool to Measure Perceived Social Support

This scale was used to assess perceived social support. Multi-dimensional scale
of perceived social support (MSPSS) was developed by Zimet and colleagues (Zimet
etal., 1990).

It is a self-rating tool of perceived social support consisting of 12 questions
which are rated on a 7-point scale. The questions are grouped into 3 categories and ask
about support received from Significant Other, Family and Friends. The 7-point scale

ranges from 1 “very strongly disagree” to 7 “very strongly agree”. This tool has been
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translated to Urdu and extensively used in the Pakistani population and has been found
to have good construct validity and internal consistency (Akhtar et al., 2010). MSPSS
was preferred over other measures of perceived social support as it has been validated
and used in similar research in other parts of the country (Husain et al., 2006a, Husain
et al., 2012, Akhtar et al., 2010, Rahman et al., 2008). Similarly, MSPSS has been
adapted and validated in Turkey and has shown significant power in the assessment of

social support across different strata of population (Eker D and Yaldiz, 2000).

The instrument’s questions along with the analysis criteria are presented in the

table below.
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Table 10: Social support Variables

Category/variable

Description and criteria

“There is a special person who is around

when I am in need”
“There is a special person with whom I
can share my joys and sorrows”
“I have a special person who is a real
source of comfort to me”
“There is a special person in my life
who cares about my feelings”

Score on Significant Other subscale

These variables are scored from 1 to 7
where 1 is “very strongly disagree” and
7 is “very strongly agree”.

Higher scores indicate better perceived
levels of social support. These four
variables reflect support from
“Significant Other”.

Significant Other subscale score is
derived by calculating the total score of
the above four variables and is
presented as interval/continuous data in
the analysis.

“My family really tries to help me”
Score on Family subscale

“I get the emotional help and support I
need from my family”

“I can talk about my problems with my
family”

“My family is willing to help me make
decisions”

These variables are scored from 1 to 7
where 1 is “very strongly disagree” and
7 is “very strongly agree”.

Higher scores indicate better perceived
levels of social support. These four
variables reflect support from
“Family”.

Family subscale score is derived by
calculating the total score of the four
variables is presented as
interval/continuous data in the analysis.

“My friends really try to help me”
Score on Friends subscale

“I can talk about my problems with my
friends”

“I can count on my friend when things go

wrong”
“I have friends with whom I can share
my joys and sorrows”

These variables are scored from 1 to 7
where 1 is “very strongly disagree” and
7 is “very strongly agree”.

Higher scores indicate better perceived
levels of social support. These last four
variables are reflecting support from
“Friends”.

Friend’s subscale score is derived by
calculating the total score of the four
variables and is presented as
interval/continuous data in the analysis.

4.8.4 Tool to Measure Stressful Events in the Previous Year

Stressful life events in the previous year have been demonstrated as associated

with the development of depressive symptoms during pregnancy. In Pakistan, Rahman

and his associates (Rahman et al., 2003a) used Husain’s (Husain et al., 2000) data and

developed a checklist from variables that were commonly associated with depression

in that study. This checklist was based on Life Events and Difficulties Schedule
(LEDS) (Brown and Harris, (1989). The use of stressful life events checklist (LEC) had
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been validated by some other studies as well (Gray et al., 2004, Bae et al., 2008, Elhai

et al., 2005). These life events are summarized in the table below.

Table 11: Stressful life events checklist in the last year (LEC)

Variable

Description and criteria

IlIness, accident or
hospitalization

“You or a close relative had been ill or had an accident which led to
hospitalization”.

Death, suicide or
serious illness

“Any of your close relatives died or committed suicide or had become
seriously ill”.

Livelihood problems

“Has anyone in your family had problems of livelihood? For
example unemployment, losing a job or starting new work/job”.

Financial problems

“You or someone in your family has had any financial problem (e.g.
having debts)”.

Change in social

“You or someone in your family has had a change in social status

status (e.g. engagement or marriage, separation or divorce, starting or
finishing education)”.

Problem with “You yourself have had any problem with your residence (e.g. change of

residence residence or problems with neighbors)”.

Troubled relations
with
Relatives

“Your relations with any of your close relatives or friends have been
troubled (e.g. quarrels or falling out etc.)”

Troubled marital
relations

“Your marital relations with your spouse have had problems.
(e.g. Quarrels or rows etc.)”

Worried about
children’s
Problems

“You have been worried about your children’s problems
(e.g. Problems concerning Children’s health and education etc.)”

Quarrels in the family

“You or other family members have had rows/quarrels amongst
themselves”.

Categories of LEC:

Stressful events in past year 1-2
Stressful Events in past year 3-4
Stressful Events in past year 5*

4.8.5 Tool to measure women autonomy/decision making

Separate indices were developed to assess women’s autonomy, based on a

number of household decisions in which women participate, for example, control over

own earnings and her husband’s earning (PDHS 2012-13). Questions were based on

whether decisions are made by her, by her husband, by both, by her and other family
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members or only other family members (e.g. mother in law, father in law). Scores were
calculated for full autonomy (herself only =2), partial autonomy (herself and husband
or herself and other family members=1) and no autonomy (Husband only and others

only=0)
4.8.6 Tool to Measure Intimate Partner Violence (IPV)

Tool to assess I[PV was based on WHO Multi Country Study On Women’s
Health And Domestic Violence Against Women (Ellsberg et al., 2008a). Physical and
sexual violence were measured by asking direct questions about the respondent’s

experience of specific acts.

For physical violence, women were asked whether a current or former partner

had ever:
. “Slapped her, or thrown something at her that could hurt her”
o “Pushed or shoved her”
o “Hit her with a fist or something else that could hurt”
o “Kicked, dragged or beaten her up; ¢ choked or burnt her on purpose”
. “Threatened her with, or actually used a gun, knife or other weapon

against her”
If yes to any question of physical violence = ever experienced physical violence.

Whether it happened in last 12 months and if yes what was the frequency?

. 1-3 times
. 4-6 times
° 6-9 times or more.

Sexual violence was defined by the following three behaviors:

. “Being physically forced to have sexual intercourse against her will”

J “Having sexual intercourse because she was afraid of what her partner
might do”

J “Being forced to do something sexual she found degrading or
humiliating”
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If yes to any question of sexual violence = ever experienced sexual violence.

Whether it happened in last 12 months and if yes what was the frequency?

. 1-3 times
. 4-6 times
. 6-9 times or more

Psychological violence was defined by the following:

° “Insulted or made her feel bad about herself”
o “Did things to scare or intimidate her on purpose”
° “Intimidate to hurt her or someone she cared about”

If yes to any question of psychological violence = ever experienced

psychological/emotional violence

Whether it happened in last 12 months and if yes what was the frequency?

. 1-3 times
. 4-6 times
. 6-9 times or more

4.8.7 Measurement of Socio-economic and Demographic Variables

Variables pertaining to potential determinants of psychological distress during
pregnancy were identified from a review of previous studies conducted in Pakistan
(Rahman et al 2003; Husain et al 2007). Socio-economic and demographic variables

are grouped as follows These are described below:
e Maternal Factors
e Family Factors
e Socio Economic Factors
4.8.8 Maternal Factors/Variables
Age

Age (in years) was taken as interval data and was later categorized into 3

categories 15 -22 years 23- 30 years and 31+
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Education

Data on maternal education was collected using the question “How many
formal years of schooling did you have?” The respondents had to recall the number of
years of schooling they had completed and the highest level of education attained. This
was normally responded to as the number of grades a person has passed and roughly
equals the number of years of education. Educational level was later categorized to no
education, having a primary or middle degree, secondary or higher secondary,
bachelors and above.

Number of Pregnancies and Duration of Current Pregnancy

Mothers were asked about the number of times they got pregnant including the
current pregnancy irrespective of the outcome. It was later categorised as <3 ,3-6 and
6+.

The duration of a pregnancy was reported by the participant in months. For
comparison of results in different trimesters and association with psychological
distress, duration of pregnancy was subsequently categorized to 2nd and 3rd trimester
as 4-6 months and >6 months respectively. The selection was based on women in

second and third trimester of pregnancy.
History of Miscarriage, Stillbirth, Infant death and Child death

As rates of still birth, miscarriages, and infant and under 5children deaths are
high in Pakistan (NIPS, 2008) these variables were explored in the survey as a series of
questions. The first question was “have any of your children died from any cause?” The
answers were continuous numbers as zero for no and 1, 2 and so on for yes answers. In
the later questions these were categorized according to the age of death from >1 year,
<1 year and during pregnancy as beyond infancy, infancy and pregnancy losses
(miscarriage or still birth) respectively. Later, during analysis, these individual
variables were coded as yes or no whether the respondent had a history of pregnancy

loss or infant death to see the association with the current prenatal depression.
Pre-Pregnancy BMI

BMI is the weight in Kilograms (kgs) / height in meters?. The participants’
weight and height were measured at the place of interview using standardized

equipment and procedures. Most participants did not have scales at home, and could
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not provide self-reported pre-pregnancy weight. Thus, pregnancy weight gained before
this interview was estimated using Institute of Medicine (IOM) weight gain
recommendations for a normal-weight woman per week and trimester of pregnancy
(0-15 kg/week in trimester 1 and 0-42 kg/week in trimesters 2—3) (Council, 2010) and

subtracted from the participants’ measured weight on the interview day.
No. of Living Children and Contraceptive Plan

The number of living children was asked as a continuous variable and later
categorized as 1-3 and 4+. Intentions of the mothers about contraception were also

recorded as a dichotomous response.
Place of Delivery

Mothers were also asked about the place where they delivered their last child,
whether in hospital or any other place.

4.8.9 Family Factors
Husband’s education
This variable was coded the same way as maternal education.
Family Structure

Family structure was explored during the survey and respondents were asked
whether they are living in a joint family system (with the family, in-laws and parents
living together in one household) or nuclear (where only the married couple lives with
their children) or multiple families are living in one house and have separate kitchens

(uncles, cousins etc.)

The grandmother’s presence in the family was also found from the family

structure.
Living children

A series of continuous questions were asked about the total number of
children in the family, female children, male children and children less than 7 years
old. From these continuous variables a dichotomous variable was generated as more
than 2 children younger than 7 years of age in the family (yes or no). This was used

to determine the presence of 2 or more children of young age and whether this had
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any association with psychological distress during pregnancy. In addition, presence of

two or more female children in the family was also recorded.
Husband Living Away

This was to explore whether the husband living away from home has any
effect on depression during pregnancy. The mothers were asked if their husband was
living away from home for work or employment for 6 or more months each year. A
husband’s living away for 6 or more months per year was coded as “yes” and the other

category as “no”.
Perception of Life Satisfaction Now and in Next 4 years

To explore how satisfied the mothers are with their life at present and will be in
next five years, a five-point scale from “very satisfied” to “very dissatisfied” was
developed. Later for analysis purposes categories were merged to get 3 categories as

satisfied, moderately satisfied and dissatisfied.
Suitable Accommodation, Sanitation and Household Crowding

This was done in order to find out if mothers think that the accommodation and
sanitation is suitable and the house is not crowded for the family. The relationship of
these factors with prenatal depression was explored. Household crowding index was
calculated by dividing the number of persons living in house excluding infants by the

total number of rooms excluding kitchen and bathrooms.
4.8.10 Socio-economic Factors
Employment Occupation and Income

Both women and their husband’s employment statuses were confirmed and their
occupation was dichotomized as either manual worker (e.g. factory worker, farmer,
laborer, driver, shopkeeper, cook, cleaner or non-manual worker (e.g. teacher, clerk,

banker, government official etc.) and any other occupation.
Women’s, Husband’s and Family Income

Questions regarding income were along a continuous scale but categorized for
analysis purposes in Pakistani rupees (PKR) < 12,000, 12,000- 21,000, 22- 30,000 and
> 31,000 as the minimum pay according to Government of Pakistan pay policy for 2014

was PKR12000 (www.paycheck.pk > Home > Salary > Minimum Wage).
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Wealth Index

Based on the questions related to assets owned by the household, quality of
housing, water and sanitation, source of energy and fuel for cooking, the wealth index
was calculated. Indicator weights were allocated by using “principal components
analysis” (PCA). It is a process used for the DHS wealth index. Demographic Health
Survey uses the SPSS factor analysis procedure. This procedure first standardizes the
indicator variables (calculating z- scores); then the factor coefficient scores (factor
loadings) are calculated; and finally, for each household, the indicator values are
multiplied by the loadings and summed to produce the household’s index value. In this
process, only the first of the factors produced is used to represent the wealth index. The
resulting sum is itself a standardized score with a mean of zero and a standard deviation
of one. And the final score divided into five equal parts to make wealth quintile. This

results in:

(1, Poorest
2, Poor

Wealth Index/Quintlies = < 3, Average
| 4, Rich

L 5, Richest

The presence of some control over household finances was chosen as a measure
of empowerment and status within the household. The tool was used in the study
by(Rahman et al., 2003a) in the same area. Financial autonomy was measured by
asking women if they received any money by the husband or head of household for
everyday use, and whether they used this money as she wished. If both answers were

yes, women were financially empowered.

Money for daily needs, food, expenditure for food, health and education in the
last month and family debt was recorded to assess the socioeconomic conditions of the
family. It was asked if the family had money for daily needs and to buy food and what
the expenditure in the previous month on food, health and education was and whether

the family was in debt.
4.9 Sample Size Estimation

Probability sampling using random sampling is the method of choice for this
study. For the main trial 40 clusters had already been identified. The sample size

calculation was based on the prevalence estimate of prenatal depression in pregnant

60



women, and association of depression with exposure to life events and other factors.
Based on a previous study in rural Rawalpindi in Pakistan ((Rahman et al., 2003a), a
prevalence rate of prenatal depression was assumed to be 25% and with an alpha of
0.05 and a precision of 0.01 ,a sample size of 497 pregnant women would allow us to

estimate the prevalence, using the following formula
n=z2p (1-p)/d?

Where z is the z statistic of confidence level, p is prevalence; d is the precision
(Dean AG, 2011). Assuming a non-response rate of 10% for refusals and exclusions

combined, the final sample size for the survey was 546.
4.9.1 Data Cleaning, Coding and Missing Data

All the data collected were cleaned, computerized and filed by the student
herself. The data were cleaned using the process described in (Van den Broeck et al.,
2005). The data was cleaned for errors using graphical methods, by checking ranges
and frequency distribution, cross-tabulations and summary statistics. Data was
randomly checked against the original format at the end of data entry. Data errors were
diagnosed and corrected after checking with the data collection. This is how complete

data was collected on all the variables included in the study.

The data were coded, entered and analyzed using the SPSS 20 statistical
package. The main outcome, prenatal depression , was dichotomized on the basis of a
cut off of score of >10 (Kroenke and Spitzer, 2002b) and a prevalence of prenatal
depression was calculated. The outcome variable was dichotomized and not used as
continuous variable to enable comparison with other relevant national and international
research (Kroenke et al., 2001) mention studies as well as estimation of the prevalence.
Such prevalence figures, and the statistics generated, are easier to understand by policy-
makers and practitioners, and also provide evidence if an intervention is needed. For
other variables, categorization of continuous variables was avoided to preserve
statistical efficiency, although some variables were categorized to ease understanding
and variable categories were informed by clinical or social knowledge rather than on

the basis of statistical ease.

By far the most common approach to the missing data is to simply omit those
cases with the missing data and analyze the remaining data. This approach is known as
the complete case (or available case) analysis or list-wise deletion. List-wise deletion
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is the most frequently used method in handling missing data, a list wise deletion is
known to produce unbiased estimates and conservative results (Kang, 2013). As we

have a large enough sample, where power is not an issue this method is most suitable.
4.10 Statistical Analysis
Descriptive Analysis

Socio-demographic, maternal and husband’s characteristics were elaborated as
frequencies (percentages) and mean (S.D) where appropriate. Similarly, individual
items of PHQ 9, perceived social support, life events, autonomy, MSSI, Substance
abuse, history of mental illness in family, HCI and IPV were analyzed and frequencies

(percentages) obtained.
Univariate Analysis

The subjects identified with prenatal depressive symptoms (PHQ9score >10)
were compared with those without depressive symptoms across various socio-
demographic, maternal and husband’s characteristics, MSPSS, empowerment, life
events, autonomy, MSSI, Substance abuse, Mental illness in family, HCI and IPV
variables using the chi square test, in case of categorical data (Fisher’s two-sided exact
test was used if numbers in the cells were less than 5). In order to compare scores of

the indices mentioned above two sample t-test was used.
Multivariate Analysis

Ordinary linear regression predicts the expected value of the outcome variable
as a linear combination of a set of predictor factors. The data type of outcome in
ordinary least square is continuous. Several models exist depending on the data type of
outcome variable. These models are under the title “Generalized Linear Model” (Hastie

and Tibshirani, 1990) which can model the

o Continuous outcome through linear link function, known as multiple

linear regression.

o Categorical outcome through logit link function, known as multiple

logistic regression.

o Count outcome through log link function, known as multiple poison

regression.
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Analysis of data where primary endpoint is a binary variable can be analyzed

using a generalized linear model (Madsen and Thyregod, 2010) with logit link function.

As in our study primary endpoint is a binary variable (prenatal depression) it
was analyzed using Generalized Linear Model with logit link function. The odds ratio
between the two groups with and without depression along with 95% confidence
interval were derived from the model. Factors such as, maternal, family, economic
characteristics, as well as MSPSS, empowerment, life events, autonomy, MSSI,
Substance abuse, Mental illness in family, HCI and IPV were considered in the GLM
model. The collinear factors were removed from the model. Since model may include
some statistically insignificant factors which were supposed to be eliminated from
model, so a backward stepwise GLM model selection was carried out. This is an
iterative procedure where at each step we removed the in significant factors by using a
p value threshold of 0.2 and if a removed factor appeared significant in next iteration it
was included. This model building process continued until we were ensured that the
model contains the significant factors and is good fitted based on likelihood ratios. In
model fitting the multi-collinearity of factors was tested through variance inflation
factor (VIF) (Farrar and Glauber, 1967, Wichers, 1975).

4.11 Ethical Consideration

Ethical approval was obtained from the University of Liverpool ethics
committee alongside the local “Institutional Review board of Human Development

Research Foundation” (HDRF), Islamabad, Pakistan.

A trained research team obtained an informed written consent at screening and
baseline. Pregnant women in second and third trimester, whose PHQ-9 scores were
lower than 10, were provided a brief explanation of the results and only their base
assessment was done. Mothers whose PHQ-9 scores were 10 or more were invited to
participate in the trial after baseline assessment and informed consent was taken.
Village cluster level consent had already been sought by engaging with the district
health system and getting the permission letter to work within the communities
alongside the LHWs.

All study participants received an information sheet describing the study with
details of its purpose and procedures. Along with informed consent, the trained data
collectors also addressed potential risks and benefits of the study. Risks were minimal
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but talking about feelings or sensitive topics might have caused emotional upset in some
participating mothers. The participants were informed that the researchers were trained

in dealing with these situations and that they will receive help if required.

Cases were referred where a participant had active suicidal intent and item 9 of
PHQ was marked as 3. In case of the questions regarding IPV if a participant suffered
any sort of IPV (psychological, physical or sexual) they were referred to the Institute

of Psychiatry, Rawalpindi which has a social services provision for such patients.

This study has been conducted at the baseline so the specific Serious Adverse
Events (SAEs) and Other Adverse Events (OAEs) are not defined for this study
separately. These have been described for the SHARE trial and remain the same for
this study (Sikander et al., 2015)

Study participants had the opportunity to carefully review the written consent
form and ask questions regarding the study prior to signing the informed consent. The
consent forms were signed by the participant and the researcher who took consent. In
case of illiterate participants, the researcher read out aloud from the information sheet.
Consent was witnessed and counter-signed by an independent third party (i.e. a family
member such as the mother-in-law). The original informed consent form was submitted
to the data manager for scanning and electronic storage while the participant received

a copy of the form.
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CHAPTER 5

RESULTS

5.1 Description of the Sample

Five hundred pregnant women in the second and third trimester of pregnancy
were recruited from 1%t November 2014 till 29" May 2015 for SHARE a cluster
randomized control trial. After screening for depression baseline assessment was done.

This study was conducted at the baseline of the trial.
5.1.1 Recruitment of the Sample

A total of 973 women were approached in the above mentioned time for
screening for depression. Eighty-two women did not meet the eligibility criteria, out of
these 54 were not in the second or third trimester of pregnancy, 19 were less than 18
year of age, 08 did not intend to live in the area and one did not speak Urdu, Punjabi or
Potohari. Out of 891 eligible women there were 19 (2.13%) refusals hence the response
rate was 97.87%, 332 (37.3%) non-depressed women were screened out due to the

process of random sampling (Fig 9).

Women who were found depressed on screening (PHQ score 10 or above) were
recruited in the sample. Those who were not depressed were recruited through random
sampling. Random numbers were generated by and chance of opening the baseline
electronic form on the tablet which was used to collect data was 50% for non-depressed

women.

The estimated sample size of the study (described in sample size estimation in
methods section) was 546. From the 546 records we discarded 46 due to missing data
and finally analyzed data of 500 pregnant women. There were 258 (51.6%) non
depressed and 242 (48.4%) depressed women in the sample. The prevalence of
depression in the population of pregnant women in second and third trimester in the

study area was estimated at 27%.
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973 women approached for screening from

1** Nov. 2014 — 29 May 2015

82 ineligible

54 (not in 2" or 3™ Trimester)

19 (less than 18 years of age)

08 (did not intend to live in the area)
1 (did not speak Urdu, Punjabi or

| YIRS RS N

891 eligible women

19 refusals

872 women screened

U

332 non depressed screened out
bv Randomization

U

540 eligible women for baseline

I

40 records discarded due to
missina data

J

500 records analyzed

¥ ¥

258 Not Depressed 242 Depressed

Figure 8: Flow diagram of study sample recruitment

5.1.2 Prevalence of Prenatal Depression

Prenatal depression was measured through PHQ9 which contains 9 questions

relating to the self-report of depression symptoms suffered in the last two weeks. A
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score of > 10 was used to define prenatal depression. Based on this definition the

prevalence of prenatal depression was 27%.

Percentage of each item of PHQ

Thoughts that you would be better off dead, or of hurting
yourself - 114

Feeling bad about yourself or that you are a failure or have let _ 222
yourself or your family down '
Feeling down, depressed, or hopeless _ 442
Little interest or pleasure in doing things _ 31.6
Trouble concentrating on things, such as reading the _ 37
newspaper or watching television

Moving speaking so slowly that other people could have

noticed. Or the opposite being so fidgety or restless that you _ 33

have been moving around a lot more than usual.

Trouble falling or staying asleep, or sleeping too much _ 31.4
Poor appetite or overeating _ 31.4
Feeling tied or having itle enerey | - ¢

Figure 9: Percentage of Each Item of PHQ 9
5.2 Characteristics of the Study Population

Key background characteristics of the sample are described under headings of
maternal characteristics, family characteristics, socioeconomic characteristics and
association of all above characteristics with prenatal depression. Table 12-17 show each

of these categories separately.
5.2.1 Maternal Characteristics of the Sample

Table 12 describes the maternal characteristics. Almost two thirds (63.4%) of
our study participants were 23-30 years of age and 39.0 % had at least primary
education. Half of the participants (51.2%) had normal pre-pregnancy BMI, while
23.6% of them were under weight. Mothers who had experienced infant death and child
death were 12.2% and 14% respectively. Most of the participants (59.8%) had one or
more than one living children and 28.2% had at least one miscarriage.
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The present study is based on the interview of gravid women in either second
(61%) or third trimester (39%) of pregnancy. The percentage of respondents who
thought that they were in a moderate condition of health # for the last 30 days was
39.4%. 31.8 % thought themselves in good health.

According to our results, 65% had less than 3 pregnancies and more than half
of the women (55.8%) delivered their last child in hospital and had a plan to use

contraceptives in future.

Table 12: Maternal characteristics of the sample

Maternal Characteristic

Maternal /Obstetrics Factors Categories N % Mean (SD)
Age category 15-22 91 18.2 26.9(4.80)
23-30 317 63.4
31+ 92 18.4
women’s education Uneducated 86 17.2
Primary/Middle 195 9.0
Sec/h secondary 161 32.2
Bachelors & above 58 11.6
BMI ( Pre-Pregnancy Calculate) Under weight 118 23.6 25.6(11.5)
Normal weight 256 51.2
Overweight 100 20.0
Obese 26 5.2
Infant Death (under one year Death) No 439 87.8
Yes 61 12.2
Child mortality (1-5 year Child No 432 86.4
Death) Yes 68 13.6
Misc - Miscarriage No 359 71.8
Yes 141 28.2
No of living children 0 150 30.0
1-3 299 59.8
4+ 51 10.2
Duration of pregnancy 2" trimester (4-6 m) 305 61.0
3 trimester (7-9m) 195 39.0
Health in last 30 days Good 159 31.8
Moderate 197 39.4
Bad 144 28.80
Delivery place Hospital 279 55.8
Home 72 14.4
other 149 29.8
Contraceptive plan No 221 44.2
Yes 279 55.8
No of pregnancies <3 325 65.0
4-6 144 28.8
> 6 31 6.2
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5.2.2 Association of Maternal Characteristics with Prenatal Depression

Table 13 presents the association of various maternal characteristics with
prenatal depression measured by the “Patient Health Questionnaire, (PHQ-9)”. Women
in the age group of 31 + were more depressed (58.7%) as compared to the younger age

categories (around 46%) but the association was not significant.

Mother’s education was significantly associated with depression. More
educated mothers were least depressed and uneducated mothers were most depressed
(61.6%). Health status in the last 30 days had significant association (P<0.001) with
prenatal depression. It was noticed that depression was more among those mothers who
had bad health conditions (93.0%) in the last 30 days. The mothers who had their last
deliveries at a place other than hospitals or home (58.3%) were depressed more than
others and this association was found significant (P<0.05).

Pre-pregnancy BMI was calculated and categorized into four groupings
according to WHO criteria for BMI. Categories of BMI were labelled underweight (if
BMI range from 16 to 18.49), normal (if BMI range from 18.5 to 24.99), over weight
(if BMI range from 25 to 29.99) and obese (if BMI > 30). It was observed that
depression was most prevalent among obese (53.8%) and least prevalent among

underweight categories (44.9%) but the association was not significant.

Infant death, child death, miscarriages and duration of pregnancy had no
significant association with depression.
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Table 13: Association of maternal characteristics with prenatal depression

Maternal /Obstetrics Categories Depression
characteristics No Yes
p-value
Mean age 26.5 27.36  0.04
SD SD
4.34 5.2
Mean BMI 26.11 25.16 0.403
SD SD
15.33 8.94
N % N %
Age category 15-22 49 53.8 42 46.2 0.091
23-30 17 539 14 46.1
31+ 38 413 54 587
women’s education
Uneducated 33 384 53 61.6 <0.001***
Primary/Middle 87 446 10 554
Sec/H. secondary 99 615 62 385
Bachelors 39 67.2 19 322
BMI ( Pre-Pregnancy)
Under weight 65 551 53 449 0.810
Normal weight 13 50.8 12 49.2
Overweight 51 51.0 49 490
Obese 12 462 14 538
Infant Death (under No 23 526 20 474 0.221
one year Death) Yes 27 443 34 557
Child mortality (1-5 No 22 523 20 47.27 0.420
year Child Death) Yes 32 471 36 529
Misc - Miscarriage No 19 543 16 457 0.052
Yes 63 447 78 553
No of living children  1-3 94 627 56 37.3 <0.001***
4+ 14 495 15 505
Duration of pregnancy 2" trimester 16 314 35 686 0.631
3" trimester 16 525 14 475
Health in last 30 days  Good 14 905 15 943 <0.001***
Moderate 10 512 96 487
Bad 10 6.94 13 93.0
Delivery place Hospital 2 49 39 951 <0.05*
Home 13 484 14 516
other 13 417 42 583
Contraceptive plan No 93 624 56 37.6 0.151
Yes 12 552 99 448
No of pregnancies <3 13 487 14 513  <0.001***
4-6 19 585 13 415
>6 59 41.0 85 59.0
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5.2.3 Family characteristics of the sample

Table 14 shows that most of the respondent’s husbands (60.8%) were non-
manual workers & almost half of them (49.6%) had secondary or higher secondary
education. Around two third (63.4%) of study population lived in joint family system.
More than half of the respondents (57.8%) were satisfied with their lives at present and
68% said they would be satisfied for next four years. According to HCI (crowding
index) 80.6% of the study population was living in a non-crowded accommodation.
More than two third (80%) had suitable accommodation with adequate sanitation.

Table 14: Family characteristics of the sample

Family Characteristics

Family Characteristics Categories Number  Percentages
Husband employment Manual worker 196 39.2
Non manual worker 304 60.8
Husband education Uneducated 31 6.2
Primary or middle 194 38.8
Sec/H Secondary 248 49.6
Bachelors & Above 27 5.4
Family structure Nuclear 111 22.2
Joint 317 63.4
Multiple 72 14.4
Husband away from home in last 6 No 407 81.4
Yes 94 18.6
Life satisfaction Satisfied 289 57.8
Moderately satisfied 136 27.2
Not satisfied 75 15.0
Life satisfaction in next four years Satisfied 340 68.0
Moderately satisfied 112 22.4
Not satisfied 48 9.6
Grand mother lives in house No 58 36.3
Yes 102 63.8
Two or more under 7 children in house  No 419 83.8
Yes 81 16.2
Two or more girl child in the family No 409 81.8
Yes 91 18.2
Suitable accommodation No 100 20.0
Yes 400 80.0
Adequate sanitation No 99 19.8
Yes 402 80.2
HCI (crowding index) Not crowded 403 80.6
Crowded 97 194
Rooms in the house Mean 1.73
People living in the house Mean 4.23
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5.2.4 Association of Family Characteristics with Prenatal Depression

Association of family factors with depression is summarized in table 15. Family
characteristics significantly associated with depression were husband’s education
(P<0.001), husband’s employment (P<0.001), life satisfaction during time of study
(P<0.001) and life satisfaction in the next four years (P<0.001). Women whose
husbands were uneducated and manual workers were mostly depressed (65%). Those
women who were not satisfied with their life currently and perceived the same in the

next four years were more depressed than others.

Mostly the depressed women (68%) thought that they did not have suitable

accommodation and adequate sanitation facilities (both P<0.001).

Family structure and a husband away from home did not show any significant
association with depression. Most of the non-depressed women were living in a joint

family system and their husbands were away for the last 6 months.

Most of the non-depressed women were living in the household having two or
more children less than 7 years of age, not having two or more girls or the children’s

grandmothers at home but the association was not significant.
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Table 15: Association of family characteristics with depression

Family factors Categories Depression
No Yes p-value
N % N %

Husband Employment
Manual worker 69 35.2 127 64.8 <0.001***
Non manual worker 189 622 115 37.8
Husband education
Uneducated 11 355 20 645 <0.001***
Primary or middle 81 418 113 58.2
Sec/H Secondary 147 59.3 101 40.7
Bachelors & Above 19 704 8 29.6
Family structure
Nuclear 56 505 55 495 0.087
Joint 173 546 144 454
Multiple 29 40.3 43 597
Husband away from No 206 506 201 494 0.356
home in last 6 Yes 52 55.9 41 441
Life satisfaction
Satisfied 210 727 79 27.3 <0.001***
Moderately 42 309 94 691
Not satisfied 6 8.0 69 92.0
Life satisfaction in next
four years
Satisfied 224 659 116 64.1 <0.001***
Moderately 31 277 81 723
Not satisfied 3 6.3 45 93.8
Grand mother lives in No 38 655 20 345 0.636
house Yes 63 618 39 382
Two or more under 7 No 212 50.6 207 49.4 0.307
children in house Yes 46 56.8 35 43.2
Two or more girl child No 213 521 196 479 0.650
in the family Yes 45 495 46 505
Suitable No 32 320 68 68.0 <0.001***
accommodation Yes 226 56,5 174 435
Adequate sanitation No 32 323 67 67.7 <0.001***

Yes 226 56.5 174 435
House hold crowding No 209 519 194 48.1 0.812

Yes 49 50.5 48 495
No of people in the Mean 4.27 0.742
house
Room in the house Mean 1.62 <0.001***
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5.2.5 Socioeconomic Characteristics of the Sample

Socioeconomic characteristics of the sample are presented in Table 16, which

shows that only 7.6% of participants were working women while 68.4% were manual

workers. Husband’s income of more than half participants (58.6%) was less than
12,000/- RS and 39.0% of them were labeled as poor. We found that 60.8% of women

were empowered. Around 80% of the women claimed that they had money for their

basic needs and food. Families of around half of the women (47.2%) were in debt.

Table 16: Socioeconomic characteristics of the sample

Socioeconomic Factors Categories N %
Women work status No 462 92.4
Yes 38 7.6
Women occupation Manual 26 68.4
Non manual 12 31.6
Women income < 12,000 33 86.8
12,001-21,000 5 13.2
21,001 - 30,000 0 0
>30,001 0 0
Husbands income < 12,000 293 58.6
12,001-21,000 140 28.0
21,001 - 30,000 34 6.8
>30,001 33 6.6
Total income < 12,000 324 64.8
12,001-21,000 59 11.8
21,001 - 30,000 47 9.4
>30,001 70 14.0
Women empowerment status No 196 39.2
Yes 304 60.8
Wealth index Poorest 101 20.2
Poor 195 39.0
Average 100 20.0
Rich 84 16.8
Richest 20 4.0
Have money for basic needs No 90 18.0
Yes 404 80.8
Don’t know 6 1.2
Money for food No 91 18.2
Yes 391 78.2
Don’t know 18 3.6
Family debt No 231 46.2
Yes 236 47.2
Don’t know 33 6.6
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5.2.6 Association of Socioeconomic Characteristics with Prenatal Depression

Socioeconomic factors were measured to explore association with depression.
Table 17 shows this association. Working women who worked manually and earned
less than 12,000 of income were mostly found depressed (65.4%) but the association

was not significant statistically.

The husband’s income (p<0.01), wife’s empowerment status (p<0.001), and
wealth index (p<0.001) had significant association with depression. Women who were
not empowered and who belong to the poorest wealth quintile with their husband’s

income less than 12,000 were mostly depressed.

Moreover, significant association of depression was found with family debt
(p<0.001), depression was high in those whose family were in debt as compared to their

counterparts.

Most of the depressed women didn’t have money for their basic needs and food

and this association was highly significant (both p<0.001).
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Table 17: Association of socioeconomic characteristics with depression

Socioeconomic Factors Categories Depression
No Yes
N % N % p-value
Women empowerment
No 242 524 220 476 0.223
Yes 16 421 22 57.9
Women occupation
Manual 9 346 17 65.4 0.169
Non manual 7 583 5 41.7
Women income
< 12,000 14 424 19 57.6 0.919
12,001-21,000 2 400 3 60.0
21,001 — 30,000 0 0.0 0 0.0
>30,001 0 0.0 0 0.0
Husband Income
< 12,000 134 457 159 543 <0.01**
12,001-21,000 83 59.3 57 40.7
21,001 — 30,000 18 529 16 47.1
>30,001 23 69.7 10 30.3
Total income
< 12,000 161 49.7 163 50.3 0.480
12,001-21,000 31 525 28 47.5
21,001 — 30,000 24 51.1 23 48.9
>30,001 42 60.0 28 40.0
Women empowerment
No 69 35.2 127 64.8 <0.001***
Yes 189 622 115 378
Wealth index
Poorest 27 26.7 74 73.3  <0.001***
Poor 92 472 103 528
Average 63 63.0 37 37.0
Rich 61 726 23 27.4
Richest 15 750 5 25.0
Have money for basic needs
No 21 23.3 69 76.7  <0.001***
Yes 236 584 168 41.6
Don’t know 1 16.7 5 83.3
Money for food
No 23 25.3 68 74.7  <0.001***
Yes 226 57.8 165 422
Don’t know 9 50.0 9 50.9
Family debt
No 150 649 81 35,5 <0.001***
Yes 88 37.3 148 627
Don’t know 20 606 13 19.4
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5.3 Stressful Life Events during the Past One Year

Stressful events in the life of the study population during the past one year have
been summarized in Table 18. More than half the pregnant women (56%) answered
positive to serious illness, death and suicide among close family members and 53% had
financial problems followed by problems of livelihood 52.4% in the family. Likewise,
44.8% of the respondents had and event related to illness/accidents leading to
hospitalization, and for 42.4% experiences changed in social status i.e. marriage,
engagement, divorce or start of a new career. Above 40.8% were worried about
problems related to their children. Around one fifth (21.2%) reported problems of
residence, that is, change in residence making this the least common life event of those

explored in the checklist.

Table 18: Stressful life events in past one year

SNO LEC N %

1 “You yourself or a closed relative of yours had beenill 224 44.8
or had an accident which led to hospitalization”

2 “Any your close relative died or committed suicide or 281 56.2
had gotten seriously ill”

3 “Has anyone in your family had problems of 262 52.4
livelihood”

4 “You or someone in your family had any financial 265 53.0
problems”

5 “You or someone in your family had changed in social 212 42.4
status”

6 “You yourself have had any problem with your 106 21.1
residence”

7 “Your relations with any of your close relative or 128 25.6
friend have been troubled”

8 “Your marital relation with your spouse have had 132 26.4
problem”

9 “You have been worried about your children’s 204 40.8
problems”

10 “You or other family member have had rows/quarrels 124 24.8
amongst themselves”
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5.3.1 Association of Stressful Life Events in the Past One Year with Prenatal

Depression

Stressful life events in the last one year among pregnant women were
measured to explore association with prenatal depression. These are summarized in
Table 19 below. Among the list of ten events that were explored, livelihood problems
(P<0.01), financial problems (P<0.001), troubled relations with any of close
relative/friend (P<0.001), troubled marital relations (P<0.001), worry about children’s
health and education (P<0.001) and rows/quarrels amongst family members (P<0.001)
were significantly associated with prenatal depression. Problems with residence
(P<0.001), change in social status (P<0.05) and illness/accidents leading to

hospitalization (P<0.01) were also associated with psychological distress.

Depression was equally prevalent (48%) among those women who had or had
not experienced death or suicide of their close relatives and this association was not
significant (p>0.05).
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Table 19: Association of stressful life events in last one year with prenatal depression

Depression
No Yes
N % N % p-value

1. “You yourself or a closed relative  No 157 56.9 119 431 <0.01**
of yours had been ill or had an Yes 101 451 123 549
accident which led to
hospitalization”

2. “Any your close relative died or ~ No 113 516 106 484 0.999
committed suicide or had gotten ~ Yes 145 516 136 484
seriously ill”

3. “Has anyone in your family had No 142 59.7 96 403 <0.01**

problems of livelihood” Yes 116 443 146 55.7

4. “You or someone in your family ~ No 156 664 79 33.6 <0.001***
had any financial problems” Yes 102 385 163 615

5. “You or someone in your family ~ No 144 50.0 144 50.0 <0.05
had changed in social status” Yes 114 53.8 98 46.2

6. “You yourself have had any No 229 58.1 165 419 <0.001***
problem with your residence” Yes 29 274 77 726

7. “Your relations with any of your ~ No 225 605 147 395 <0.001***
close relative or friend have been  Yes 33 25.8 95 74.2

troubled”

8. “Your marital relation with your ~ No 221 60.1 147 39.9 <0.001***
spouse have had problem” Yes 37 280 95 720

9. “You have been worried about No 193 652 103 34.8 <0.001***
your children’s problems” Yes 65 319 139 68.1

10. “You or other family member No 222 59.0 154 41.0 <0.001***
have had rows/quarrels amongst ~ Yes 36 290 838 71.0
themselves”

To assess the cumulative effect of multiple stressful events, these were added
and the total numbers categorized into <2, 3-4 and >5 events in the previous year.
Depression was significantly associated with stressful life events (p<0.001), women
who had three or more stressful life events were more depressed than who had less than

3, as shown below
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Figure 10: Association of depression with stressful life events in last one year

5.4 Multidimensional scale of perceived social support (MSPSS)

For the purpose of analysis, the Likert scale responses of the multidimensional
scale pf perceived social support (MSPSS) were merged into 3 categories as follows:
“disagree: (merging 1, very strongly disagree 2, disagree: and 3 somewhat disagree):
“agree (merging 5, somewhat agree: 6, agree: and 7 very strongly agree); the final
category was “neither agree nor disagree” (4 on the scale). According to these
categories, current levels of perceived social support have been summarized in Table
20.

MSPSS demonstrates that current levels of social support were high in case of
significant other (corresponding to the first four questions) and family (corresponding
to the middle four questions). As can be more than 70% of the respondents felt they
had good support from their significant other and family subscale. On the contrary,
social support from the friend’s subscale (corresponding to the last four questions) was
relatively lower. Only one third of the participants agreed that they had support from

friends.
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Table 20: Multidimensional scale of perceived social support

Disagree  Balance Agree
MSPSS N % N % N %
“There is special person who is around whenI 139 27.8 6 1.2 355 710
am in need”
“There is special person with whom | can share 121 242 8 16 371 742
my joys and sorrows”
“I have a special person who is a real source of 106 21.2 17 34 377 754
comfort to me”
“The is special person in my life who care 126 252 17 34 357 714
about my feelings”
“My family really tries to help me” 119 238 37 7.4 344 68.8
“I get the emotional help and support I need 121 242 26 52 353 70.6
from my family”
“I can talk about my problems with my family” 126 252 28 5.6 346 69.2
“My family is willing to help me make 127 254 22 44 351 70.2
decision”
“My friends really try to help me” 284 568 25 50 191 382
“I can count on my friends when things go 288 576 35 7.0 177 354
wrong”
“I have friends with whom I can share my joys 267 53.4 22 4.4 211 422
and sorrows”
“I can talk about my problems with my 255 51.0 21 42 224 448

friends”

MSPSS: multi-dimensional scale of perceived social support
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5.4.1 Association of perceived social support with prenatal depression

Association of the perceived level of social support with prenatal depression is
presented in Table 21. Pregnant women with prenatal depression had significantly less
perceived social support (35.31+15.99) as compared to women without depression
(48.88+11.07).

In addition, the association of each category of perceived social support was
compared separately with parental depression, as is shown in the table below.
Depressed women significantly perceived less social support on the three subscales of
significant other (mean difference 5.29, p<0.001), family (mean difference 5.33,
p<0.001) and friends (mean difference 2.93, p<0.001).
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Table 21: Perceived social support and association with prenatal depression

Depression
MSPSS No Yes

Mean Std. Mean Std. Mean Confidence p- Value

Deviation Deviation difference interval

“There is special 458 121 3.099 1.99 148 1.19,1.77 <0.001***
person who is around
when I am in need”
“There is special 466 1.09 3.30 1.97 1.36 1.08,1.64 <0.001***
person with whom |
can share my joys and
sorrows”
“I have a special 461 1.15 352 1.89 1.09 0.82,1.37 <0.001***
person who is a real
source of comfort to
me’)
“The is special person  4.58  1.20 322 193 136 1.07,1.64 <0.001***
in my life who care
about my feelings”
Score on significant 18.43 3.86 13.14 6.75 5.29 4.32,6.27 <0.001***
other subscale
“My family really 456 1.16 320 1.90 1.36 1.08,1.64 <0.001***
tries to help me”
“T get the emotional 455 1.19 326 192 1.29 1.00,1.57 <0.001***
help and support |
need from my family”
“T can talk about my 456 1.17 3.16 1.93 1.40 1.12,1.68 <0.001***
problems with my
family”
“My family is willing 4.52 1.24 323 194 1.29 0.99,1.58 <0.001***
to help me make
decision”
Score on family 189 4.02 12.85 6.99 5.33 4.32,6.35 <0.001***
subscale
“My friends really try 2.99 1.94 1224 181 0.75 0.42,1.08 <0.001***

to help me”
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“I can count on my 297 192 212 173 0.85 0.53,1.17 <0.001***

friends when things

go wrong”

“I have friends with ~ 3.10 1.94 243 1.89 0.67 0.33,1.01 <0.001***

whom | can share my

joys and sorrows”

“I can talk about my 3.19 195 254 191 0.66 0.32,0.99 <0.001***

problems with my

friends”

Score on friends 12.26 7.17 9.32 6.58 2.93 1.73,4.14 <0.001***

subscale

MSPSS total 48.88 11.07 35.31 15.99 13.56 11.13, <0.001***
15.99

MSPSS: multi-dimensional scale of perceived social support

5.5 Women’s Autonomy

Women’s autonomy comprises of two broad categories. One is women

autonomy in spending their own and husband’s income and the other is participation of

women in different types of decision-making.
5.5.1 Women’s Autonomy over Own and Husband’s earning and Decision-making

Employment and earning, women’s control over their earning, control
over husband’s earnings and women’s participation in decision-making about their own
health care are some of the factors related to women’s autonomy and is shown in Table
22. Most of the study population (90.8%) did not work in the last on year. Those who
did work (9.2%), 89.1% received cash and 10.9% received compensation other than
money. The working women who had full control over their earnings were 6.2%. In
cases where the husband was the earning member, exclusive control of women drops
to 5% and other family members seem to have a greater control (35.6%). When it comes
to women’s participation in decision-making about their own health care, the husband

is mostly in control (25.8%) as compared to the women themselves (14.8%).
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Table 22: Factors related to women autonomy

Women autonomy factors

Categories N %
Employment and earnings
Work in last 12 months No 454 90.8
Yes 46 9.2
Received cash for works No 5 10.9
Yes 41 89.1
Received compensation other than No 41 89.1
money for work
Yes 5 10.9
Women’s control over their own
earnings
You only 31 6.2
Person who decides how the
money and goods you receive are Your husband only 4 0.8
used Both 5 1.0
You & other family 1 0.2
Other membersonly 5 1.0
No earnings 454 90.8
Control over husband’s earnings
Person who decides how your You only 25 5.0
husband’s earnings are used
Your husband only 144 28.8
Both 84 16.8
You & other family 20 4.0
Other members only 178 35.6
Husband has no 49 9.8
earnings
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Women’s participation in
decision making about own

health care You only 74 14.8
Your husband only 129 25.8
Both 102 20.4
You & other family 47 9.4
Other members only 148 29.6

Major household purchases You only 16 3.2
Your husband only 157 31.4
Both 70 14.0
You & other family 42 8.4
Other members only 215 43.0

Visit to family or relatives You only 43 8.6
Yours husband only 154 30.8
Both 95 18.8
You & other family 37 7.4
Other members only 172 34.4

5.5.2 Association of Women’s Control over Earning with Prenatal Depression

It was observed that the mothers who did not receive cash and were given just

compensation for their work (5 out of a total of 46 working mothers) were all in the

depression category. Control over their own and their husband’s earnings did not show

any significant association with prenatal depression (both p>0.05).
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Table 23: Association of Women’s Control over Earning with Prenatal Depression

Women’s autonomy factors Categories Depression
No Yes
N % N % p-value
Employment and earnings
Work in last 12 months No 235 51.8 219 | 48.2 0.82
Yes 23 50.0 23 50.0
Received cash for works No 238 | 519 221 | 48.1 0.706
Yes 20 48.8 21 51.2
Received compensation other No 258 | 521 237 | 47.9 <0.05*
than money for work
Yes 0 00.0 5 100
Women’s control over their
own earnings
You only 15 48.4 16 51.6 0.057
Person who decides how the
money and goods you receive Your husband 1 25.0 3 75.0
are used Both 2 400 |3 |600
You & others 1 100.0 0 0.0
Other members 4 80.0 1 20.0
No earnings 235 | 518 219 | 48.2
Control over husband’s
earnings
You only 14 56.0 11 44.0 0.175
Person who decides how your
husband’s earnings are used Your husband 73 50.7 71 49.3
Both 43 51.2 41 48.8
You & others 14 70.0 6 30.0
Other members 96 53.9 82 46.1
only
Husband has no
earnings 18 36.7 31 63.3
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5.5.3 Association of Women’s participation in Decision-making with Prenatal

Depression

Among the mothers who had to make a decision about their own health
(62.2%) were depressed as compared to 37.8% who were not depressed (p<0.05). In
major household purchases, 57% of depressed mothers and 42.9% of non-depressed
mothers made decisions along with their husbands (p<0.05). Total 69.8% of non-
depressed and only 30.2% of depressed women were allowed to visit family members
on their own (p<0.05). Moreover, 59.6% of depressed mothers and 40.4% of non-
depressed mothers were not allowed to go to the market on their own (p<0.01). Finally,
70.2% of depressed women did not have time for themselves as compared to 29.8%
non-depressed mothers (p<0.01).
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Table 24: Association of Women’s Decision-making with Prenatal Depression

Women’s decision Categories Depression
making factors No Yes
N % N %  p-value

Women’s participation
in decision making
about You only 28 378 46 622 <0.05*
Own health care Your husbandonly 60 465 69 535

Both 59 57.8 43 422

You & other family 31  66.0 16 34.0

Other members 80 541 68 459
Major household You only 9 56.3 7 43.8  <0.05*
purchases Your husbandonly 76 484 81 516

Both 30 429 40 571

You & other family 26 619 16 38.1

Other members 117 544 98 456
Visit to family or You only 30 698 13 302 <0.05*
relatives Your husbandonly 66 429 88 57.2

Both 48 511 46 489

You & other family 23 622 14 37.8

Other membersonly 91 529 81 478
Most of the time, are you No 44 404 65 59.6 <0.01**
allowed to go to the Yes 214 547 177 453
market?
Are you allowed to go No 198 50.8 192 49.2 <0.484
alone? Yes 60 545 50 455
Most of the time, are you No 58 433 76 56.7 <0.05*
allowed to go to the Yes 200 546 166 454
places outside this
village?
Are you allowed to go With someone 196 505 192 495 <0.366
alone? Else 62 554 50 446
Do you have time to do No 34 298 80 70.2 <0.01**
things for yourself? Yes 193 639 109 36.1

Sometimes 31 369 53 631
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5.5.4 Cumulative Scores of Autonomy

Scores were calculated for women’s decision-making based on control over
their own and their husband’s income, their own health, major and minor household
purchases and visits to family and friends. Lower third scores showed low autonomy,
middle third scores showed moderate and upper third were for high autonomy. More of
the non-depressed pregnant women had low and moderate autonomy scores whereas
high autonomy scores were for the depressed women but the number is too low in this
category. The difference in the mean scores was not statistically significant.
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Table 25: Cumulative Autonomy score

Depression
Cumulative Autonomy No Yes
Score % N % p-value
Low 107 54.6 89 45.4 0.697
Moderate 147 51.0 141 49.0
High 4 25.0 12 75.0

5.6 Intimate partner violence (IPV)

In the present study we tried to gather information on intimate partner

violence by asking the questions on psychological, physical and sexual aspects.

Figure 11: Distribution of various forms of violence

Proportions of various forms of violence in last 12 months and ever experienced
by women are presented in figure 12. It was observed that 28.2% of women felt insulted
by their partner at least once in their relationship and 24% experienced their insult in
the last 12 months. Around 18% and 20% of women had sexual intercourse against
their wish in the last 12 months or ever in married life respectively and similar
frequencies were observed in the women who experienced physical violence in the form

of a slap, throw or push.
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5.6.1 Prevalence of IPV

Figure 11 shows the prevalence of all types of IPV whether psychological,
physical or sexual. Prevalence is calculated on the basis of ‘yes’ to any single question
related to any types of IPV. Psychological and sexual IPV were equally experienced
(38%) by women while physical IPV was least among three (26%).

5.6.2 Descriptive about IPV

A total 28.2% of mothers were insulted or were made to feel bad about them
and 13% of women had this done to them more than 6 times. One fifth of mothers
(20.4%) were both physically and sexually abused by their husbands or partners as
shown in Table 26. Overall 18% of women were slapped by their counterparts in less
than 12 months and 9.2% experienced this 1-2 times. It was observed that 18.6% of
women had sexual intercourse without their consent and 8.8% experienced these more

than 6 times.
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Table 26: Frequencies of IPV Experienced

Forms of violence Violence Happened  Number of events
experienced in last 12
yes months
Yes Yes 1-2 Times 3-5Times 6+ Times
N % N % N % N % N %

IPV psychological
“Insulted or made her feel

bad about herself” 414 282 122 244 32 64 25 50 65 13

“Did things to scare or 108 216 99 198 31 6.2 26 52 42 84
intimidated her on

purpose”

“To hurt her someone she 31 6.2 21 42 6 12 7 14 8 1.6
care about”

IPV physical

“Slapped /threw 102 204 90 180 46 92 22 44 22 44

something/pushed/shoved

2

“Choked or burnt on 15 3.0 12 24 3 06 4 08 5 1.0
purpose”

“Threatened with gun 16 3.2 13 26 4 08 4 08 5 1.0
/knife or other weapon”

“Used gun /knife or other 2 0.4 1 02 1 02 0 00 O 0.9
weapon”

IPV sexual

“Physical force to have 102 204 95 190 23 46 29 58 42 84
sexual intercourse”

“Have sexual intercourse 101 20.2 93 186 20 40 29 58 44 88
when did not want to”

“Ever force you to do 31 6.2 27 54 10 20 5 10 12 24
something sexually that

you found degrading or

humiliating”
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5.6.3 Association of psychological IPV and Prenatal Depression

While analyzing the association between intimate partner violence and prenatal
depression, we found that 75.2% of mothers who were exposed to psychological insults
by their husbands were depressed as compared to 24.8% who were not depressed.
Moreover, the frequency of such episodes was also found to be of significance as the
greater number of times the mother was insulted (> 6 times), the greater number of
mothers were found depressed (86.2%, P<0.01). If the intimate partner tried to scare or
intimidate the mother on purpose, for example, by the way of looking at her or by
yelling and smashing things, and if this happened more than 6 times in the last one year,
92.9% of mothers were found depressed as compared to 7.1% who were not depressed
(P<0.01). The frequency of depression was almost double 68.9% in women who had
undergone psychological IPV as compared to those who did not experience
psychological IPV (31.1%) and this relation was found highly significant (P<0.01) as

shown in Table 27.
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Table 27: Association of Psychological IPV with Prenatal Depression

IPV psychological Categories Depression
No Yes
N % N % p-value

“Has your husband ever No 209 63.0 123 37.0 <0.01**
insulted you or made you
feel bad about yourself?” ves 85 248 106 75.2

No response 14 519 13 48.1
“Has this happened inthe  No 6 333 12 66.7 <0.01**
last 12 months?”

Yes 29 23.8 93 76.2

No response 223 619 137 381
“Has this happened one or  1-2 times 13 406 19 59.4 <0.01**
two times, three to five )
times, 6 or more than 6 3-5 times 7 280 18 720
times” 6+ times 9 138 56 862

No response 229 60.6 149 394
“Done things that scared No 220 60.1 146 39.9 <0.01**
or intimated you on
purpose, for example, by es 25 231 8 769
the way he looked at you, N response 13 500 13 500
or by yelling or smashing
things?”
“Has this happened in past No 1 111 8 88.9 <0.01**
12 months”

Yes 24 242 75 7538

No response 233 594 159 406
“Has this happened one or  1-2 times 15 484 16 51.6 <0.01**
two times, three to five )
times, 6 or more than 6 3-5 times 6 231 20 76.9
times” 6+ times 3 71 39 929

No response 234 584 167 416
“Threatened to hurt you or NoO 241 545 201 455 <0.01**

someone you cared about”
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Yes 3 9.7 28 90.3
No response 14 519 13 48.1
“Has this happened in past NoO 2 200 8 80.9 <0.01**
12 months”
Yes 1 4.8 20 95.2
No response 255 544 214 456
“Has this happened one or  1-2 times 1 16.7 5 83.3 <0.01**
two times, three to five ) 100.
times, 6 or more than 6 3-5 times 0 0.0 /
S ) 100.
times 6+ times 0O 00 8
46.3
No response 257 53.7 222
Cumulative No 199 642 111 358 <0.01**
psychological score
Yes 59 31.1 131 68.9

(if yes to any one)

5.6.4 Association of Physical IPV and Prenatal Depression

Physical violence was assessed by asking the study population whether they

were slapped or pushed or chocked or were threatened with a gun, knife or other

weapons by their intimate partners. The results are presented in Table 28. Depression

was high in women who had experienced any type of physical violence than others

except those in which partner actually used the gun or any types of weapon against

women, in this situation we found that 50% were depressed and half of them were non-

depressed and the association was not significant but we cannot say anything about this

with surety as the frequency in each category was very less (i.e.1). Depression was

more (73.1%) in women who had experienced or said yes to any of the physical

violence (p<0.01).
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Table 28: Association between physical IPV and prenatal depression

Depression
No Yes P-Value
Row Row
Categories Count N% | Count | N %
IPV Physical
Slapped you or thrown something at No 222 59.8 | 149 40.2 | <0.01**
you that could hurt you? Pushed you Yes 22 21.6 80 78.4
or shoved you or pulled your hair? No Response 14 51.9 13 281
Has this happened in the past 12 No 3 25.0 9 75.0 | <0.01**
Months? Yes 19 211 71| 789
No Response | 236 59.3 | 162 40.7
Has happened one or two times, three | 1-2 Times 12 26.1 34 73.9 | <0.01**
to five times, 6 or more than 6 times 3-5 Times 5 22.7 17 77.3
6+ Times 2 9.1 20| 909
No Response | 239 583 | 171 41.7
Choked or burnt you on purpose? No 243 529 | 216 47.1 | 0.11
Yes 2 13.3 13 86.7
No Response 13 50.0 13 50.0
Has this happened in the past 12 No 0 0.0 3| 100.0 | <0.01**
Months? Yes 2| 167| 10| 833
No Response | 256 52.8 | 229 47.2
has happened one or two times, three | 1-2 Times 0 0.0 3| 100.0
to five times, 6 or more than 6 times 3-5 Times 1| 25.0 3 750 | 0.091
6+ Times 1 20.0 4 80.0
No Response | 256 525 | 232 47.5
Threatened to use a gun, knife or other | No 242 52.8 | 216 47.2 | <0.05*
Weapon against you? Yes 3 18.8 13 81.3
No Response 13 50.0 13 50.0
Has this happened in the past 12 No 1 33.3 2 66.7 | <0.05*
Months? Yes 2 154 11 84.6
No Response | 255 52.7 | 229 47.3
You say that this has happened one or | 1-2 Times 2 50.0 2 50.0
two times, three to five times, 6 or 3-5 Times 0 0.0 4 | 100.0 | <0.05*
more than 6 times 6+ Times 0 0.0 5| 100.0
No Response | 256 526 | 231 47.4
Actually used a gun, knife or other No 244 | 517 | 228 | 48.3|0.985
weapon against you? Yes 1| 500 1 50.0
No Response 13 50.0 13 50.0
Has this happened in the past 12 No 0 0.0 1] 100.0 | 0.367
Months? Yes 1| 100.0 0 0.0
No Response | 257 516 | 241 48.4
Has happened one or two times, three | 1-2 Times 1| 100.0 0 0.0
to five times, 6 or more than 6 times 3-5 Times 0 0.0 0 0.0
6+ Times 0 0.0 0 0.0
No Response | 257 51.5| 242 48.5
Cumulative physical violence score No 223 60.3 | 147 39.7 | <0.01**
Yes 35| 269 95| 731




5.6.5 Sexual IPV and Prenatal Depression

Sexual violence was assessed by asking the respondents whether their husband
ever physically forced them to have sexual intercourse when they did not want to or
they had sexual intercourse only because they were afraid of what their husband might
do and whether their husband ever forced them to do something sexual that they found
degrading or humiliating. The cumulative score for the above questions as shown in
Table 29 was found to be affirmative in 62.8% of depressed and 37.2% of non-
depressed mothers (P<0.01).

While assessing the association of each variable related to sexual IPV with
depression, we found that the women who were exposed to sexual IPV were more
depressed than those who were not and this association of depression was statistically

significant with each individual variable.
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Table 29: Association of sexual IPV with prenatal depression

IPV Sexual Categories Depression
No Yes
N % N % p-value

“Did your husband ever physically force No 202 575 149 425 <0.01**
you to have sexual intercourse when you
did not want to?” Yes 26 255 76 74.5

No response 30 63.8 17 36.2
“Has this happened in the past 12 No 2 333 4 66.7 <0.01**
months?”

Yes 24 253 71 74.7

No response 232 58.3 166 41.7
“Has happened one or two times, three to ~ 1-2 times 10 435 13 56.5 <0.01**
five times, 6 or more than 6 times”

3-5 times 4 13.8 25 86.2

6+ times 10 23.8 32 76.2

No response 234 57.8 171 422
“Have sexual intercourse when did not No 202 57.4 150 42.6 <0.01**
want to because you were afraid of what
your husband might do?” Yes 25 24.8 76 75.2

No response 30 65.2 16 34.8
“Has this happened in past 12 months” No 0 0.0 8 100.0  <0.01**

Yes 25 26.9 68 73.1

No response 233 58.9 166 41.6
“Has this happened one or two times, 1-2 times 7 35.0 13 65.0 <0.01**
three to five times, 6 or more than 6
times” 3-5 times 10 345 19 65.5

6+ times 8 18.2 36 81.8

No response 233 57.2 174 42.8
“Your husband ever forced you to do No 225 53.2 198 46.8 <0.01**
something sexually that you found
degrading or humiliating?” Yes 3 9.7 28 90.3

No response 30 65.2 16 34.8
“Has this happened in past 12 months” No 1 25.0 3 75.0 <0.01**

Yes 2 7.4 25 92.6

No response 255 54.4 214 45.6
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“You say that this has happened 1 or two 1-2 times 1 10.0 9 90.0 <0.01**
times, 3-5 times, 6 or more than 6 times”

3-5 times 0 0.0 5 100.0

6+ times 1 8.3 11 91.7

No response 256 54.1 217 45.9
Cumulative sexual violence score (if yes  No 188 60.3 124 39.7 <0.01**
to any one)

Yes 70 37.2 118 62.8
“How often were you afraid that your Always 2 222 7 77.8 <0.01**
husband might do some of these things
we have talked about, like hurting you Often 0 0.0 11 100.0
physically or forcing you sexually?” .

Sometimes 5 21.7 18 78.3

Rarely 2 11.8 15 88.2

Never 31 413 44 58.7

No response 218 59.7 147 40.3

5.7 Maternal Social Support

While looking into maternal social support, it was seen that in our study

population 317 (63.4%) women fixed the meals themselves and 88.8% informed that

someone else did grocery shopping. About 56% of women clean their houses by

themselves but only 18% of them fix the things around house while 61.4% said that

house matters were settled by someone else as shown in Table 30. More than 90% of

women said that someone else paid the bills. When their children fell ill, only 11.6% of

women took them to doctors while 27% said that someone else carried them to the

doctor.
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Table 30: Maternal social support Index MSSI (descriptive)

MSSI N %
Who fixes meals? Do... You generally do it 317 63.4
Generally, someone else do it 47 94
You and someone else do it 135 27.0
No one 1 0.2
Who does the grocery shopping?  You generally do it 34 6.8
bo-- Generally, someone else do it 444 88.8
You and someone else do it 20 4.0
No one 2 0.4
Who lets your children know You generally do it 132 26.4
what is right or wrong? Do...
Generally, someone else do it 21 4.2
You and someone else do it 190 38.0
No one 157 31.4
Who fixes things around the You generally do it 91 18.2
house or apartment?
Generally, someone else do it 307 61.4
You and someone else do it 84 16.8
No one 18 3.6
Who does the cleaning? You generally do it 280 56.0
Generally, someone else do it 43 8.6
You and someone else do it 176 35.2
No one 1 0.2
Who pays the bills? You generally do it 6 12
Generally, someone else do it 467 93.4
You and someone else do it 16 3.2
No one 11 2.2
Who takes your children to the You generally do it 58 11.6
doctor if he/she is sick?
Generally, someone else do it 135 27.0
You and someone else do it 153 30.6
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No one 154 30.8

Who sees to it that your children  You generally do it 272 54.4
go to bed?
Generally, someone else do it 20 4.0
You and someone else do it 47 94
No one 161 32.2
In general, would you like to see  You generally do it 122 244
your relatives...?
Generally, someone else do it 94 18.8
You and someone else do it 267 53.4
No one 17 34

5.7.1 Association of Maternal Social Support with Prenatal Depression

Table 31 shows that 172 (54.1%) women reported to be depressed (p<0.001)
among those who fix meals by themselves. For 444 women (88.8%), the grocery
shopping was done by someone else along with them and 216 (48.2%) of mothers in
this category said that they were depressed. When they were asked who lets their
children know the difference between right and wrong, 190 (38%) said that someone
else does it and 89 (46.8%) of those women were depressed but this association was
not significant. The task of fixing things in the house was done by 109 (21.8%) women,
out of which 71 (65.1%) were depressed (p<0.001). Women who cleaned the house
themselves were 281 (56.2%) and out of these 152 (54.1%) were depressed (p<0.001).
The bills were generally paid by themselves with someone else for 467 of the
participants (93.4%), out of which 228 (48.8%) of women were depressed. In case
children fell sick, 211 mothers (42.4%) took them to the doctor themselves and 98
(46.2%) of these women said that they were depressed. Most of the women 433 (86.6%)
put their children to bed and out of these 210 (48.5%) were depressed. About one
quarter of women 139 (27.8%) went to see their relatives on their own and 70, (50.4%)
of them were depressed, while depression was high among those women who went to
see their relatives along with someone else (58.5%) and this association was significant
(p<0.05)
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Table 31: Association between maternal social support and prenatal depression

MSSI Categories Depression
No Yes
N % N % p-value
Who fix meals? Do... You or no one 146 45.9 172 54.1 <0.001***
She & someone else 23 48.9 24 51.1
Someone else 89 65.9 46 341
Who does the grocery shopping? Do... You or no one 15 41.7 21 58.3 0.055
She & someone else 228 51.4 216 48.6
Someone else 15 75.0 5 25.0
Who lets your children know what is right ~ You or no one 147 50.9 142 49.1 0.827
or wrong? Do...
She & someone else 10 47.6 11 52.4
Someone else 101 53.2 89 46.8
Who fix things around the house or You or no one 38 349 71 65.1 <0.001***
apartment?
She & someone else 164 53.4 143 46.6
Someone else 56 66.7 28 333
Who does the cleaning? You or no one 129 45.9 152 54.1 <0.001***
She & someone else 17 39.5 26 60.5
Someone else 112 63.6 64 36.4
Who pays the bills? You or no one 8 47.1 9 52.9 0.357
She & someone else 239 51.2 228 48.8
Someone else 11 68.8 5 313
Who takes your children to the doctor if You or no one 114 53.8 98 46.2  0.663
he/she is sick?
She & someone else 69 51.1 66 48.9
Someone else 75 49.0 78 51.0
Who sees to it that your children go to bed?  You or no one 223 515 210 485 0.705
She & someone else 12 60.0 8 40.0
Someone else 23 489 24 51.1
In general, would you like to see your You or no one 69 49.6 70 504  <0.05*
relatives...?
She & someone else 39 415 55 58.5
Someone else 150 56.2 117 43.8
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For MSSI, scores on various responses were summed and a cumulative score
was calculated. It can be seen in Table 32 that those who were non-depressed have
higher mean score as compared to the depressed and the difference was statistically
significant (p<0.001).

Table 32: Association of MSSI Score and Prenatal Depression

N MSSI Std. Mean Confidenc p- Value
Score Mean Deviation difference e interval
Depression No 258 16.01 6.07 2.05 0.99,3.11  <0.001***
Yes 242 13.96 6.02

5.8 Generalized Linear Model for Association of Risk Factors with Prenatal

Depression

After univariate and bivariate analysis, a final model to show the association of
socio demographic variables, life events, perceived social support, social support,

women’s autonomy, decision-making and IPV with prenatal depression was fitted.

Among the maternal factors, number of pregnancies was significantly
associated with prenatal depression (p<0.01, OR 2.3, C1 1.33-3.91). Odds of depression
among women who had 4-6 pregnancies were two times higher as compared to those

who had less than 3 pregnancies.

Second significant variable was family structure. Those women who were living
in a joint family system had 2 times higher odds of being depressed (p<0.05, OR 1.9,

Cl 1.06-3.55) as compared to those living in nuclear family structure.

Perception of life satisfaction in the next 4 years was also significantly
associated with depression. Odds of having depression was 2.4 (p<0.01, OR 2.4, CI
1.39-4.29) times more in women who perceived themselves as moderately satisfied
with their life in the next four years than those who were satisfied. Likewise, odds of
depression was seven (p<0.01, OR 6.9, Cl 1.77-26.73) times more in women who
would not be satisfied with their life in the next four years than those who would be

satisfied.
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Depression was also associated significantly with suitable accommodation.
Women who claimed that they had suitable accommodation had a 0.5 times less
chances of having depression than others (p<0.05, OR 0.5, C1 0.27-0.92).

Odds of having depression in women who experienced more than five stressful
life events in last one year was three times higher (p<0.001, OR 3.2, CI 1.68-5.98) than

in women with 1-2 stressful events.

Social support to women also had significant association with depression.
Women who were supported by their significant others had a 0.9 times (p<0.01, OR
0.9, CI 0.85-0.96) less chances of getting depressed than those who had support from
friends. Similarly, odds of developing depression in women who had support from
family members was 0.9 times less than women who had support from friends (p<0.01,
OR 0.9, C1 0.89-0.98).

Women who were psychologically abused by their partners during pregnancy
had 1.5 odds of being depressed with p<0.05 Cl 1.12, 2.51

Odds of having depression was also high in women who had less mean score of
MSSI (p<0.05, OR 1.1, CI 1.01-1.09).

The rest of the factors like husband income, having 3-4 stressful life events,
living with multiple families and having more than 6 pregnancies were not significantly

associated with depression as shown in Table 33.
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Table 33: Generalized linear model for association of risk factors with prenatal depression

Variable Categories Odds 95% CI of | p-value
ratio Odds ratio
Maternal/obstetrics factors <3(ref) 2.3 1.33,3.91 0.008
No of pregnancies 4-6 2.2 0.74,6.53 <0.01**
>6 0.159
Family factors
Family structure Nuclear (ref) 0.089
Joint 1.9 1.06,3.55 <0.05*
Multiple 1.9 0.84,4.05 0.124
Life satisfaction in next 4 years Satisfied (ref)
Moderately 2.4 1.39,4.29 <0.01**
satisfied
satisfied 6.9 1.77,26.73  <0.01**
Suitable accommodation Yes 0.5 0.27,0.92 <0.05*
Husband income <12,000(ref)
12,001-21,000 0.8 0.46,1.27 0.29
21,000-30,000 1.4 0.60,3.24 0.44
>30,001 0.4 0.17,1.15 0.09
LEC score 1-2 (ref) 0.12
3-4 1.7 0.86,3.38 <0.001***
5+ 3.2 1.68,5.98
IPV Psychological Yes 1.5 1.12,251 <0.05*
Maternal social support
Family 0.9 0.89,0.98 <0.01**
MSSI Score 1.1 1.01,1.09 <0.05*

5.9 Summary of the Chapter

Only gravid women either in second or third trimester were included in the

study. Most of the participants around 60% were 23-30 years old with at least one live

child. About 39% of women had at least primary education, while husbands of almost

half of the participants had secondary or higher education. Half of the participants had

normal pre-pregnancy BMI.
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Majority lived in a joint family system in non-crowded houses. Husbands of
more than 80% of women were not living away from the house for the last six months.

Around 60% of participants were satisfied with life.

More than half the participants belonged to families of the poorest and poor
wealth quintiles. Husbands of most of the participants were working manually with a
monthly income of less than 12,000 Rupees. Only 7.6% of women were working and
most of them were manual workers. Families of nearly half of the participants were in
debt.

A majority of the women who were depressed belonged to older age group and
with less education. Depression was significantly associated with mother’s education,
their health status, place of delivery, number of pregnancies and number of living

children.

In family factors, a significant association of depression was found with
husband’s education, employment, women’s life satisfaction, suitable accommodation

and adequate sanitation.

Among the socioeconomic factors, husband’s income, wife empowerment,
wealth index, availability of money for basic needs and food and family debt were

associated with depression.

Regarding stressful life events more than half of the women reported that they
came across with death or serious illness of their close relative during the last year, their
relatives had financial or livelihood problems. Depression was found significantly
associated with all different forms of stressful life events with the exception of death or
illness of family relatives. Depression was significantly related and higher in women

who experienced >5 stressful life events during past one year.

Around 70% of the respondents felt they had good support from their significant
other and family subscale. Women who had less support from their significant other,
family or friends were more depressed than others and this association was extremely
significant (p<0.001).

Only 5% and 6% of women had control over their husbands and own earnings
respectively but the association with depression was not significant. Only 14% of
women reported to participate in decision-making about their own health. Depression

was significantly associated with decision-making regarding matters concerning the
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women’s own health, major household purchases, and visits to family, market and

outside the village.

Around 38% of women reported sexual and psychological 1PV, while physical
IPV was 26%. Women who had a high cumulative physical, sexual or psychological
IPV score were more depressed than others and the association was statistically

significant.

Regarding maternal social support, 317 (63.4%) women fixed meals themselves
and 88.8% informed that someone else did the grocery shopping. Women, who did
grocery shopping for the house, fixed meals and fixed things around house by
themselves were more depressed and this association was significant. Depression was

less in women who had high MMS score mean and this was also significant.

Generalized Liner Model of association of depression with other variables
showed significant protective association with suitable accommodation and having
perceived social support from family members. Risk factors for prenatal depression
were having 4-6 pregnancies, living in a joint family system, perception of being
moderately satisfied and not satisfied with life in the next 4 years, psychological abuse

by intimate partners and enduring more than 5 stressful life events in the last one year.
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CHAPTER 6

DISCUSSION

6.1 Introduction

This is one of the few epidemiological studies to assess the prevalence of
prenatal depression and explore the association of prenatal depression with dietary
practices among women in second and third trimester living in the rural area of district
Rawalpindi, Pakistan. In the first part of this study factors associated with prenatal

depression were explored.

This chapter is organized in such a way that at first the key findings of the first
part of the study are summarized, and then the methodological issues in the study are
discussed along with identification of its strengths and weaknesses. The main findings
of the first part of the study are then discussed covering the prevalence of prenatal
depression and the nature of its association with life events in the previous year,
perceived and current social support, autonomy and decision making, IPV, previous
history of mental illness, mental illness in family and socioeconomic and demographic
factors. This discussion is done considering the relevant literature available globally,

regionally and in Pakistan.
6.2 Summary of the Main Findings

The prevalence of depression in the population of pregnant women in rural
Rawalpindi was 27%. Most of these women were in the age group of 23-30 years, had
primary to secondary level education with 1-3 living children. Most of the women
reported a good health status in the last month and had their last delivery at home and
only few had a history of miscarriage, and experienced the death of an infant or five-
year old. More than half of the women had plans to use contraceptives after the current
pregnancy. Among the pregnant women, those who were depressed had were of an
older age group with low educational levels and had more pregnancies. All these

associations were significant.

As far as the family related factors are concerned, most lived in a joint family
system, where grandmother lived in the same house. Husbands of the depressed women

were mostly less educated and manual laborers. Few households had two or more girls
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and less than 7-year old children which is a risk factor for maternal depression in some
studies. As far as women’s own work status was concerned, few were working and
when they did, it was manual. They were mostly satisfied with the accommodation and
sanitary conditions of the household and overall with their life currently and perceived

they will be satisfied in next 4 years as well.

The economic condition of the participants shows that most belonged to the
poor wealth quintile with their own, husband’s and household income less than 12000
Pakistani rupees. Most of the husbands had an education level of secondary or higher
secondary and were non-manual laborers. Overall women were empowered to use their
husbands’ income and had money for basic needs and food but most of the households
were in debt. Economic factors related with prenatal depression were the husband’s
income, wealth quintile, money for basic needs and food and family in debt in bivariate

analysis.

Overall more than half of the respondents reported death or serious illness in
the family, livelihood and financial problems in the previous year. Prenatal depression
was associated with exposure to five or more stressful events in the last year and a close
response relationship was found with depression increasing with increasing stressful

life events in the previous year.

Depressed pregnant women had less perceived support from someone
significant, family and friends. In everyday life most of the depressed pregnant women
had significantly less support in the household chores and care of children as compared

to the non-depressed.

More of the depressed women were making decisions about their own health
and major household purchases with other family members as compared to the non-
depressed but were not allowed to go to market or to visit relatives on their own. They

didn’t even have much time for themselves.

Depressed women suffered from psychological, physical and sexual violence in
life and the frequency of such events was also more for these women within the last 12
months. Mental illness was not prevalent in the families of the participants, if at all
there was some it was common mental illnesses. Substance abuse was also very low in

the sample.
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In the multivariate analysis the risk factors which were independently
associated with prenatal depression included, multiparty, living in a joint family, being
moderately satisfied and dissatisfied with life and having more than 5 stressful life
events in last one year. While perceived social support from family and living in a

suitable accommodation were protective factors.
6.3 General Methodological Considerations
6.3.1 Study Design: Strengths and Limitations

This was a cross-sectional study, the argument for selecting cross-sectional
study have been presented in detail in the methodology section. The prospective cohort
design which is the strongest among the observational studies could not possibly be
used for the current study, given the resources required and follow up period which
might not be enough as the researcher had to meet the timelines of the submission of
the thesis to the University. The other observational design is Case Control which
requires cases and controls to be selected from a well-defined population. In the study
setting it was not possible to look for cases that are being treated in health facilities as
the facilities here were at the primary and secondary level where trained mental health
specialists are not appointed. Also as the study population consisted of pregnant
women, only 67% of rural women sought antenatal care from skilled birth attendants
PDHS 2012-13(NIPS, 2012). If the sample was health facility-based then those women
who did not come to health facilities would be missed and there would be an
underestimation of the prevalence of prenatal depression. Hospital based studies could

not be generalized to the population.

In a cross-sectional study, temporal relationship could not be established as the
exposure and outcome information is assessed at the same time and it was not possible
to say whether exposure caused the outcome or because of the outcome individual
behavior change occurred. As an example, from this study we found that low perceived
social support by pregnant women is related to prenatal depression. However, it was
not possible to determine if low levels of social support caused prenatal depression or
whether women who were experiencing depression perceived low levels of social
support. Cross-sectional is one of the epidemiological study designs where causality
cannot be established hence in this study we could not predict that prenatal depression
is caused by the studied risk factors.
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Nevertheless given the paucity of research on the topic in the given population
even a cross-sectional design was very useful to generate preliminary information about
the prevalence of prenatal depression and its association with dietary intake and other
risk factors.

6.3.2 Study Population: Strength and Limitations

The study population included all women in their second and third pregnancy
trimester (4-8 months of pregnancy), over a period of one year living in the 40 clusters
selected through randomization and were on the register of their respective LHWSs in
the study area. It was therefore a population based study showing the true prevalence
of prenatal depression in the population. According to PDHS 2012-13 only 67% of rural
women receive antenatal care from skilled health providers like doctors, Lady Health
Visitors, midwives and nurses. If it would have been a hospital based sample, the
women not seeking care from skilled attendants, in the health facilities, would have
been missed. Another strength of the study is that the data collection team was allowed
to visit the participants in their own homes; this being in accordance with the cultural
norms which resulted in a higher response rate (procedure for data collection explained

in methods section).

As discussed in the methodology section, the study area was selected due to
some methodological and logistic reasons. The study site was not as remote as many
other rural areas of Pakistan. It was close to and linked with road networks to major
cities and towns. Therefore, the access to tertiary health care facilities and educational
institutions was easier. The proportion of uneducated women was less as compared to
the other rural areas of Pakistan. However, the highest level of education was primary
or secondary (39%) as compared to 23% at the national level (NIPS, 2012).

Socioeconomic status of the families was calculated using wealth quintiles
through Principal Component Analysis (PCA) as explained in the methodology section.
It is a statistical procedure used in demographic and health surveys and has no

subjective assessment.

One of the limitations of the study is that its sample was selected from the list
of pregnant women registered by LHWSs; therefore, in this sample those women who
lived in areas not covered by LHWs were missed out. Another limitation is the lack of

follow up of the study population into natal and post-natal period to determine the
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neonatal outcomes and possible status of post-natal depression. Follow ups could not
be done due to the financial and logistic constraints and can be a potential area for future

research.
6.3.3 Study Tools: Strengths and Limitations

It is important to discuss the tools used for measuring different variables in the
study as any inappropriate or invalid and unreliable tools would have rendered
misleading results. The questionnaire used for maternal, family and economic factors
captured the independent variables as well as the outcome variable (prenatal

depression) at the same point in time.
6.3.4 PHQ9

The instrument to measure prenatal depression (PHQ 9), is a self- administered
tool, however, it had to be read out to the study participants due to their low literacy
levels; more than half were either uneducated or had up to primary or middle level

education.

The use of a short screening questionnaire like PHQ9 has become quite popular
in research and practice, especially in low and middle income countries over the past
decade. It has been translated and used in Pakistan as discussed in the methodology
section. We used a cut off score of >10 which is the most accurate value for detection
of depression (Manea et al., 2012). It has been validated in the West (Kroenke and
Spitzer, 2002a) and has also been validated in India at the primary care level (Patel et
al., 2008). It has been concluded by Manea et al., in a meta-analysis, that the optimum
cut off point which yields best balance between sensitivity and PPV depends on the
research settings; and it is recommended to have a higher cut off in resource limited
settings (Manea et al., 2012).

The study population comprised of pregnant women and PHQ 9 included
questions regarding symptoms such as loss of appetite, lack of sleep, tiredness or
fatigue, which is also common in pregnancy. Therefore, it may have caused more false
positives. But we kept a higher PHQ score as cut off point as compared to cut off score
of > 6 in the validation study of the Urdu translated version of PHQ 9 in Pakistan
(Gholizadeh et al., 2017). In addition, in the context of South Asia, researchers have
mentioned that common mental disorders are expressed by somatic symptoms; hence

this aspect is taken care of by using appropriate instruments (Mufioz et al., 2005).
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6.3.5 MSPSS

“Multidimensional scale of perceived social support” has been discussed in
detail in the methodology section. It has been translated, validated and used in Pakistan
and among the Pakistani population abroad (Akhtar et al., 2010, Jibeen and Khalid,
2010, Tonsing et al., 2012, Qadir et al., 2013). As discussed previously, it is a self-
rating tool; however, due to low literacy levels of most of the participants, it was read

to them by the data collectors.

We also checked for the correlation between various subscales and it was found
that significant others and Family had high correlation(r= 0.669) whereas MSPSS
family and friends were less correlated (r=0.329). MSPSS others and friends had low
correlation (r=0.298). In order to avoid collinearity MSPSS others was not included in
the final analysis. This is in line with the findings of Tonsing and colleagues (Tonsing
et al., 2012) from a study among Pakistanis living in Hong Kong where the family and

significant others’ subscales were merged as they were collinear into family subscale.

The behavior of this tool is different in different cultures. In the Pakistani
context Akhtar et al have provided several explanations (Akhtar et al., 2010). Our study
site, Kallar Syedan, is rural and most families (63%) have a joint family structure with
intermarriages occurring within families. Husbands were also working away from
home for the whole day. Hence women got support from family members, like mothers
or sisters-in-law. A significant other in this culture is conceptualized as the husband as
it is not possible that anyone from outside the immediate family supports married

women. These two subscales were therefore highly correlated.

Response Bias might have been introduced due to the women’s low literacy
levels. The Likert type scale was read to the participants and some suggestibility might

have been introduced.

In case of family subscale, more than half of the women disagreed about support
from friends, as married women rarely have any friends of their own and in the cultural

context they stay in the house and mostly intermingle with the family members.
6.3.6 Life Events Checklist

As discussed in the methodology section, the life events checklist is developed
from life events and difficulty schedule (LEDS) used in Pakistan. The original tool

(LEDS) is an in-depth interview to assess stressful life events in the previous one year
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with a number of probes and takes about an hour to finish. Whereas the checklist used
in previous studies in Pakistan has a ‘yes’ or ‘no’ format. Checklists are criticized
because of a lack of depth (Husain et al., 2012). In this study, due to the low levels of
education among the participants and several other tools being applied at the same time
it would have been highly uncomfortable to use the gold standard tool for one hour.
Therefore, the life events checklist, developed by (Rahman et al., 2003c) from Urdu-
translated and validated LEDS by (Husain et al., 2000) is considered to be a sufficient
tool for the present study but at the cost of greater reliability and validity. Moreover,
tools which captured stressful life events in last 12 months might have introduced recall

bias.
6.4 Measures to Reduce Bias in the Study

Bias is a systematic error which is introduced at the time of selection of study
participants’ data collection or data analysis and can lead to distortion of result findings

(Rothman et al., 2008). Biases are broadly divided into selection and information bias.
6.4.1 Selection Bias

Selection bias occurs if the study population is selected based on the
characteristics to be compared. In the current study selection bias might have been
introduced if the pregnant women were selected based on their mental status or other
socio demographic or economic factors. An attempt was made to minimize selection
bias in this study by approaching each pregnant woman registered with LHWs of the
area irrespective of her mental status and other socio demographic factors. Moreover,
the data collection team was unaware about how the prenatal depression status
(outcome) will be assigned to the women from the PHQ scoring method. However,
those pregnant women who were not registered with LHWSs had a chance of being

missed which might have resulted in selection bias.
6.4.2 Information Bias

As the information about the exposure and outcome is collected at the same
time, it is useful to adopt standardized instruments and objective measures to reduce
information bias. Sometimes even if objective measures are used, the respondents give
information which is socially accepted, particularly if the information is related to some
taboos (Yu and Tse, 2012) Bias can also occur if the interviewer is aware of exposure

or outcome status of the respondent.
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Various types of information bias can occur in a study:
a. Interviewer’s Bias

This type of bias may occur if information is collected by the interviewer. As in
this study, if the interviewers had known about the hypothesis of the study and that the
respondent has prenatal depression, they would have been prompted to ask more about
stressful life events in past year, perceived social support, IPV and other exposures.
However, in the current study, the interviewers were not aware of study hypothesis and
PHQO9 cut off scores for depression.

Prior to data collection, the student researcher conducted intense training
sessions of the data collection team on all the study tools through, discussion, role
playing and pilot testing in the field. Pilot tests results were analyzed and any

misunderstandings were clarified in order to minimize interviewer’s bias.
b. Recall Bias

Recall bias occurs when past events are remembered and reported differently

by exposed and non-exposed participants (Rothman, 2012).

Recall bias is discussed above along with the instruments where there was a

possibility for its occurrence.

There is often some degree of misclassification of exposure and outcome which
is difficult to be ruled out. It is random (non-differential) if the groups have similar
misclassification and differential if the groups have similar misclassification. Random
or non-differential misclassification underestimates the true estimation between
exposure and outcome variables while the other may either over or underestimate the
true association (Last, 2007). All measures were standard for the participants and the
data collectors didn’t know the assignment of outcome. Thus, a (non-differential)
misclassification is possible in this study which would have resulted in underestimation

of association of prenatal depression with other variables.
6.4.3 Confounding

This should be considered in cross-sectional studies if associations between
outcome and other factors are examined. In this study multivariate analysis was

performed to control for confounding.

116



6.5 Discussion of the Main Findings
6.5.1 Prevalence of Prenatal Depression

The objective of the first part of the study was to determine the prevalence of
prenatal depression in women living in Tehsil Kallar Syedan, District Rawalpindi,
Pakistan. Prenatal Depression was assessed using PHQ-9 questionnaire. This is a self-
reporting questionnaire, consisting of nine questions, which includes DSM-1V
depression diagnostic criteria. Although “Edinburgh Postnatal Depression Scale”
(EPDS) is a tool specifically used for perinatal depression (Hewitt et al., 2010), both
PHQ-9 and EPDS were found to be consistent (Yawn et al., 2009, Zhong et al.,
2014).The PHQ score of ten or more was used to define prenatal depression. Using this
definition, the prevalence of depression in the study population of pregnant women in
second and third trimester was estimated to be around 27%, which is almost two times
more than what is observed internationally (Maselko, 2017, Shah et al., 2011). A
community based study in rural Gilgit, carried out by Shah et al in 2011, used EPDS to
compare the prevalence of prenatal depression among women belonging to different
cultures, found prevalence rate of prenatal depression as 48.4% among Pakistani
women; however, the high prevalence of prenatal depression might be attributed to a
small sample size, remoteness of the geographical area and use of EPDS with a cutoff
value of >13. Similarly, a study carried out by Humayun et al, also used EPDS but with
a cut off value of >10 and found the prenatal prevalence to be 65% among the study
population, which is quite high in comparison to various other studies using EPDS with
a cut off value of > 12 (Shah et al., 2011, Husain et al., 2011, Imran and Haider, 2010).

The overall prevalence of prenatal depression in Pakistan ranges from 11.5% to
75% (Humayun et al., 2013, Ali et al., 2012, Zahidie et al., 2011, Husain et al., 2011,
Imran and Haider, 2010, Karmaliani et al., 2009, Karmaliani et al., 2007, Hamirani et
al., 2006). As discussed earlier, prevalence rates may vary with the type of assessment
tool used (Fisher et al., 2012). While using the screening instruments, there can be
further variations in rates, depending on the cut-off scores used to define the problem.
For example, Roomruangwong et al, conducted a systematic review of sixteen studies
in 2011, assessing the prevalence of prenatal depression by using BDI which is another
type of self-reporting questionnaire and observed that prevalence of prenatal depression
varied from 8.7% in Hong Kong (using BDI score 15) to 45.5% in Iran (using BDI

score > 10); lowering the cutoff score resulted in increased percentage of prenatal

117



depression. When the assessment tool is a self-reporting questionnaire, the prevalence
of prenatal depression is found to be high as compared to when diagnostic interviews
are conducted (Steel et al, 2009). However, similarities are observed between the
present study and a study carried out at Kahuta in 2003, by Rahman et al, in terms of it
being community based in demographically similar settings, however, they had used
“Schedules for Clinical Assessment in Neuropsychiatry” (SCAN), as an assessment
tool which is a semi-structured clinical interview used by trained clinicians to assess
and diagnose psychiatric disorders among adults. The prevalence of prenatal depression
was found to be 25% which is quite close to our result indicating that PHQ-9, although
a self-reporting tool, is at has the ability to diagnose depressive symptoms comparable

with SCAN and valid enough to be used for prenatal depression assessment.
6.5.2 Stressful Life Events in Previous Year

Stressful life events may vary from mild to severe, depending on how the event
is perceived and how well pregnant women can cope with it. In the present study, the
association between prenatal depression and a total of ten stressful life events, occurring
in the last one year, were examined by using bivariate analysis, and except
“death/suicide or serious illness in a close relative” the rest all were found to be
significant. These included, , “Illness/accidents leading to hospitalization” “livelihood
and financial problems”, “problems with residence and change in social status”,
“troubled relations with any close relatives/friends”, “troubled marital relations”,
“worries about children’s health/education” and “rows/quarrels amongst family
members”, “Similar results were obtained in a rural sub district of Rawalpindi by
Rahman and colleagues (Rahman et al., 2003a). Stressful life events in the previous one
year that were associated with depression during third trimester of pregnancy in their
study were “unemployment of the earning member financial difficulties”, “housing
problems”, “relationship issues within the extended family and serious marital
problems”. In the current study additionally “worries about children’s
health/education”, “Illness/accidents leading to hospitalization” were also significantly
associated. The reason for respondents being stressed on these issues may be related to
population growth, low investment of government on health and education over the

years between these two studies.

In this study, on multivariate analysis, like in many previous studies (Biaggi et
al., 2016, Robinson et al., 2015, Melville et al., 2010, Leigh and Milgrom, 2008), an
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association between stressful life events and prenatal depression was observed.
Keeping in mind that pregnancy itself is a time of increased stress (Giallo et al., 2015),
this study observed that women who had more than five stressful life events in the last
one year were three times more depressed as compared to those who had less than two
events (P<0.001); this being in concordance with the previously established fact that if
a pregnant woman is exposed to stressful events in the year before pregnancy, it can
make her more vulnerable to prenatal depression (Biaggi et al., 2016, Smith et al.,
2011). A study with British Pakistani women in third trimester of pregnancy found
depressed women had more non-health related events like financial, housing and
marital problems (Husain et al., 2012). In my study, in addition to these, health related
problems of relatives and children as well concerns about the children’s education were
also significant. This difference may be due to difference in study settings. My study
was also conducted in rural and community settings as compared to urban and hospital
settings in the British-Pakistani study. Secondly the health and educational facilities to

the population also differ in the two countries.
6.5.3 Perceived and Current Social Support

“Multidimensional Scale of Perceived Social Support” has been used to assess
the perceived and current social support of study population. MSPSS responses were
merged into three categories as “Agree”, “Disagree” and “Neither agree nor disagree”.
Pregnant women with prenatal depression had significantly fewer scores on total
perceived social support (35.31+ 15.99) as compared to those who did not have
depression (48.88+11.07). Depressed women perceived less social support on the three
subscales of significant others, family and friends. Our results were substantiated by
another study carried out by Robertson et al, identifying the reason of such findings
being the difficulty in evaluating the problem in an objective manner, as depressed
women tend to feel less supported by people around them (Robertson et al., 2004). The
absence of perceived social support has been identified as a risk factor for depression
during pregnancy by some other studies in Nigeria, Canada and Ethiopia as well
(Adewuya et al., 2007, Bayrampour et al., 2015, Dibaba et al., 2013). Studies carried
out in Karachi, Pakistan also observed that the presence or absence of social support
could forecast the occurrence of prenatal depression (Kazi et al., 2006, Farid et al.,
2008).

119



In the present study, on multiple logistic regressions, perceived support from
“family” subscale was found to be independently associated with prenatal depression
and it had a negative association; indicating that an increase in support by “family” had
a protective role against prenatal depression. Women who were supported by their
family had less chance of getting depressed than those who had no support. Contrary
to our findings, Husain et al, while conducting a study on British-Pakistani women,
found significantly low mean scores on all three subscales, however, none of those

subscales were independent predictors (Husain et al., 2012).

This difference from the current study may be due to different family structures
in rural settings where the family structure is mostly “joint” or “extended” and family
support is very important. Whereas the study by Hussain et al., the context of social
support may be different in British-Pakistani women and no significant association was

observed.

Maternal social support index assesses qualitative and quantitative aspects of a
mother's social support (MSSI). It was found to be inversely correlated with the Center
for Epidemiologic Studies Depression Scale (Pascoe et al., 1988). In this study in
bivariate analysis MSSI categories were not significant. However in the multivariate
model the P value for MSSI is <0.05 but the Odds ratio is too close to 1 showing almost

no association.
6.5.4 Intimate Partner Violence

The prevalence of “Intimate Partner Violence” (IPV) was calculated on the
basis of “yes” to any single question related to psychological, sexual and physical
abuse. In the present study, the overall prevalence of psychological and sexual IPV was
found to be 38% each, while prevalence of physical IPV was at 26%, whereas, in a
study conducted in Japan, the prevalence of verbal violence was 11% and physical
violence was less than 2% (Miura and Fujiwara, 2017). In a study conducted in Sweden,
the most common form of violence was controlling behavior (25%) followed by
physical (7.5%) and sexual (2.5%) in the past twelve months (Lévestad et al., 2017).
The difference in the prevalence could be attributed to both countries being developed

and the Swedish study was on non-pregnant women.

In Maharashtra, India, 35.9% of the study population reported physical abuse
by their husbands (Reed et al., 2016) which is similar to our study. In a cross-sectional
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survey carried out by Rubeena et al, in Lahore and Sialkot, Pakistan, the prevalence of
psychological IPV was 75.9%. The observed difference can be attributed to the fact that
these studies were conducted in different settings; our study is community-based and
that conducted by Rubeena et al was hospital-based. Overall, we were able to identify
on bivariate analysis that exposure to all the three forms of violence and frequency of
such exposures (>6 times) can result in increased number of depressed women
(P<0.01). IPV psychosocial was found significantly associated with, prenatal
depression (OR 1.5 Cl 1.12- 2.52 P <0.05) .Whereas in Japanese study both verbal and
physical abuse during pregnancy were associated with post-partum depression (PPD)
OR 4.85(Cl 2.2- 10.5) and 7.05(Cl 2.7-17.9) respectively. In the Swedish study
controlling behavior, significantly associated with depression OR 2.43(Cl 1.5 — 3.9),
physical and sexual violence were also significantly associated and had higher odds of
depression 3.06 (Cl 1.50- 6.24 and 4.67 (Cl 1.35-16.48). Studies have shown that
controlling behavior/verbal abuse and physical violence are greatly overlapped (Pico-
Alfonso et al., 2006) In the Pakistani study (Zakar et al., 2013) found that the odds of
psychological violence was 3.67 (CI 3.67-7.93) which is much higher than in my study
. This difference may be due to the hospital setting of the study, non-pregnant

participants in the study and use of different measures for assessing depression and IPV.
6.5.5 Life Satisfaction in the Next 4 years

While exploring the level of satisfaction at present and in next four years,
initially a five point scale was used which was eventually reduced to three categories:
“satisfied”, “moderately satisfied” and “not satisfied”. Generally, it is believed and
confirmed by some studies, that women who are satisfied in their lives are protected
from depression (Abujilban et al., 2014). Keeping the “satisfied” group as reference,
we found on the regression analysis, that women who were “moderately satisfied” had
2.4 times and those who were “not satisfied” had 6.9 times odds of having prenatal
depression. Similar results were seen in a study among pregnant Jordanian women
where high rates (57%) of antenatal depression was present, and in these women
depression scores were strongly negatively correlated with satisfaction with life (r = —
.50). This means that these women were not satisfied with life and the lack of

satisfaction was affecting their mental health status.

Aasheim et al. in their study found life satisfaction was also associated with age

“as the age increases, pregnant women report less satisfaction in life”(Aasheim et al.,
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2014). This is not true for this study as most of the participants are less than 30 years

of age.
6.5.6 Number of Pregnancies

The increase in number of pregnancies from 4-6, increased the odds of having
prenatal depression by 2.3 times and this association was found to be significant
(P<0.01). Few studies have shown association between number of pregnancies and
depression but in postnatal period. Depression was associated with lower parity in
Brazilian pregnant women in postnatal period. In a study by Ji et al, no difference was
observed in depression of pre and post-natal period based on parity (Ji et al., 2011). In
a cohort of Pakistani women in Norway, higher parity was associated with postnatal
depression (Shaikh et al., 2011). It has been proved that prenatal depression is the
precursor of postnatal depression (Rahman et al., 2003a), therefore higher parity is
found a risk factor in both pre and post- natal periods in Pakistani women whether in a

rural setting or living abroad.
6.5.7 Family Structure

It was observed that women living in joint family structure had 1.9 times
increased odds of prenatal depression and it was found to be significant on logistic
regression analysis (P<0.05). However, this finding was not substantiated by the study
carried out by Rahman et all where they identified joint family as a protective factor
for depression (Rahman et al., 2003a). This may be due to the change in cultural and
environmental situation over the years. Women prefer to live in a nuclear family with
their own children and husband and do not want to take the extra responsibilities of

other family members.
6.6 Factors which were not significant
6.6.1 Maternal Factors

Majority of the depressed women in our study population belonged to the age
group 23-30 years, a finding which is not substantiated by some previous studies where
young maternal age was found to be associated with prenatal depression (Leigh and
Milgrom, 2008, Rich-Edwards et al., 2006, Stewart, 2011); we were also unable to find
a significant association for age on logistic regression analysis. Although bivariate
analysis showed significant association with maternal education, their “health status”,

“place of delivery”, and “number of living children” and most of the measured
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maternal/obstetric factors were not significant on multivariate logistic regression
analysis except number of pregnancies. Although we did not find an association
between mother’s education and prenatal depression, a systematic review carried out
by Fisher et al, in low and middle income countries, observed that higher levels of
education protect against prenatal depression (Fisher et al., 2012). We can explain it
by the fact that our study population comprised of mostly uneducated or educated only

up to primary/middle level women (56%).
6.6.2 Socioeconomic Factors

The socioeconomic factors found significant on bivariate analysis in this study

2 (13

were, “women occupation”, “husband’s income”, “women empowerment status”,
“money for basic needs”, “money for food” and “family in debt”, however, none of
them were found significant on logistic regression analysis. Nevertheless, a strong
relationship has been observed between lower social class and depression (Osler et al.,
2015, Lund et al., 2010, Lund, 2012). In our study, financial empowerment, husband
being a manual laborer and being uneducated was associated with prenatal depression
in bivariate analysis, in contrast to a study carried out in Karachi Pakistan (Husain et
al., 2011) which observed no association between husband’s employment or level of
education. However, in Rawalpindi (Rahman et al., 2003b) observed an association

between husband’s employment or level of education and women empowerment with

prenatal depression.

Wealth index was found highly significant in bivariate analysis, but not in
multivariate analysis in this study which is consistent with findings of in Rawalpindi
study (Rahman et al., 2003a) as both studies are conducted on similar populations of
rural areas and in both most of the population belonged to the poor quintile.

6.6.3 Autonomy and Decision-making

Few women were employed in this sample (9.2%) as compared to (overall 29%,
out of which 30% were urban and 19% rural) in the National level (PDHS12-13) (NIPS,
2012). Fewer numbers of employments as compared to that of PDHS may be attributed
to the fact that all women of the present study were pregnant whereas PDHS took into
account women of reproductive age (15-49) regardless of their pregnancy status. Most
women in present study were manual laborers and did not have control over their

husband’s income. They could decide about their own health care, and going out and
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having time for themselves. Most of the decisions were made by the husband or by
other members of household. This is consistent with findings from PDHS12-13 (NIPS,
2012). Women are most likely to have the final or joint say on decisions regarding their
own health care (52%) and visits to her family or relatives (50%), while they are less
likely to participate in decisions about major household purchases (47%). However, in
national level survey women were not pregnant and were not screened for depression.
In the current study there is no significant difference between the depressed and non-
depressed with regards to autonomy and decision making.

6.7 Conclusion

This study was one of the few epidemiological studies to ascertain the
prevalence of psychological stress during pregnancy in a rural area of Rawalpindi. The
study shows that over a quarter of all pregnant women in second or third trimester show
evidence of depressive symptoms. Low educational status of women and living in a

joint family system were risk factors for prenatal depression.

There were a higher number of stressful events in the previous year, and
exposure to more than 3 or more such events was independently associated with
prenatal depression. Women who thought they would be less satisfied or dissatisfied in
future were also more depressed. There was also an association of prenatal depression

with intimate partner violence, which is a serious issue.

Family support, both perceived by the women, and in the form of
qualitative and quantitative support in daily household chores and raising kids were
found protective. Similarly living in a household which has suitable accommodation
and good sanitation conditions was also found as protective factor. As seen in the results
of these study women have low levels of education, and suggested in earlier studies low
educational level of women results in low awareness regarding mental health issues
(Rahman et al., 1998). Attention is needed to develop cost-effective intervention
strategies. Those families that are in transition from a more traditional way of life to
the one which is influenced by recent socio-demographic and economic changes are

more vulnerable.

There is a need to understand these cultural and socioeconomic changes and

issues that lead to depression in women. This understanding may help health care
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professionals and community health workers to more easily diagnose depression in

these women, and provide appropriate support and treatment.

There is also a need to examine how depression and the associated factors in
turn affect the other biological, cultural and economic consequences including maternal
diet.

The next chapter will consider the association of prenatal depression with

maternal dietary practices.
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CHAPTER 7

DIETARY INTAKE DURING PREGNANCY

7.1 Introduction

The objective of this literature review is to examine the role of diet during
pregnancy, dietary recommendations and factors affecting dietary intake during

pregnancy.

The prenatal period is a time of increased vulnerability for the mother. Poor
dietary habits have the potential to affect the well-being of both mother and the infant
(Verbeke and De Bourdeaudhuij, 2007). Although several studies have demonstrated
an association between poor maternal nutrition and its adverse effects on the fetus
(Prado and Dewey, 2014, Edwards et al., 2001, Aizer and Currie, 2014, Hoet and
Hanson, 1999, Langley-Evans, 2015, Osrin and Anthony, 2000, Wu et al., 2004, King,
2003, Tarry-Adkins et al., 2013, Brenseke et al., 2013, Imdad and Bhutta, 2012a) The

effects of poor diet on the mother have not been studied extensively.
7.2 Importance of Diet during Pregnancy

Pregnancy is a time when many physiological changes take place in the mother
in order to support the growing fetus. A balanced intake of macronutrients and
micronutrients is essential for a healthy pregnancy (Avena, 2015). Lack of proportion
in nutrition may result in adverse pregnancy outcomes (Feodor Nilsson et al., 2014,
Shaw et al., 2014, Ramakrishnan et al., 2012, Mark et al., 1990, Obstetricians and
Gynecologists, 2013). Therefore, it is very important to assess and monitor the
nutritional status of a mother in order to give timely advice and make necessary

interventions if required (Bhutta et al., 2013).
7.3 Important Food Groups for Both Mother and Fetus

It is believed that a mother’s diet during pregnancy can have a significant impact
on the outcomes of pregnancy and initial development of the baby (Cox and Phelan,
2008, Miller, 2011). Maternal nutritional status is an important variable of the outcomes
of pregnancy (Nucci et al., 2001, Thangaratinam et al., 2012). The nutritional needs of
a mother change during various phases (or trimesters) of pregnancy, after birth and

during lactation. all of these phases lead to changes in the mother’s tissues and dietary
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metabolism (Giddens et al., 2000). According to Barker’s hypothesis, “the fetal
environment causes epigenetic modifications which influence gene expression and
ultimately influence development of disease in children and adults” (Barker and
Thornburg, 2013a). Previously, it was reckoned that the fetus acts like a scrounger
inside the womb and receives its nourishment from the mother. However, recent studies
have found that when there is an inadequate supply of maternal nutrition, the intricate
balance between maternal and fetal needs is deranged and competition begins (King,
2003). At conception, the maternal nutritional status determines the distribution and
partition of nutrients between the mother and the fetus. In the state of severe
deficiencies, preference is given to maternal nutrition (Lowensohn et al., 2016, King,
2003). In pregnancy, the diet in the first trimester is important as the fetus is going
through the organ development and differentiation phase, while the other two trimesters
in pregnancy are crucial for the overall growth of the baby and its brain development
(Rifas-Shiman et al., 2006, Aikat et al., 2016). Poor nutrition results in multiple
micronutrient deficiencies and some of these nutrients warrant more attention due to
their adverse effects on pregnancy outcomes, for example, folic acid, Vitamin C, E, D,
and iodine (Allen, 2005, Bestwick et al., 2014, Roberts et al., 2010, Erkkola et al., 2009,
Patrick and Ames, 2014, Stagnaro-Green et al., 2011, Aikat et al., 2016). Although the
optimal mode for obtaining sufficient micronutrient intake is a balanced diet,
supplements may also be required in certain cases (Black et al., 2008, Bhutta et al.,
2013).

It is quite challenging to perform quality research during pregnancy (Robinson
etal., 2014). This is due to many reasons. Firstly, there are several factors that can affect
a mother’s dietary intake, for example, anxiety, stress, smoking and intake of alcohol
(Hobel et al., 2008). Secondly, determination of nutrients during pregnancy becomes
complicated as the hormones produced alter the course of nutrient metabolism in the
body(Bertram et al., 2001). Thirdly, nutritional needs are specific for each woman and
vary greatly with variations in ethnicity and age, the diversity in the mother’s reaction
to pregnancy, moral and practical issues of experimenting with human pregnancy and
lack of an appropriate animal model that can be applied to humans (Picciano, 2003).
Dietary intake is considered to have an impact on the pregnancy outcome, it is therefore
essential to identify the importance of various foods and their roles in the health of
mother and the child (Mathews et al., 1999, Redmer et al., 2004, Wen et al., 2010,
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Guelinckx et al., 2010, Prado and Dewey, 2014, Brown, 2016, Ramakrishnan et al.,
2012, Haddow et al., 1999, Hoet and Hanson, 1999, Stagnaro-Green et al., 2011,
Tanentsapf et al., 2011, Almond and Mazumder, 2011, Mistry and Williams, 2011,
Tzanetakou et al., 2011, Imdad and Bhutta, 2012b, Blumfield et al., 2013, de Jersey et
al., 2013, Aghajafari et al., 2013). Appropriate selection of nutrients is considered to be
an important environmental factor affecting the outcome of pregnancy (Kaiser and
Allen, 2008, Fieldhouse, 2013).

7.4 The Food Pyramid

Historically, the food pyramid has been developed as a nutrition education tool
to help people understand the daily dietary requirements of various macro and
micronutrients(Davis et al., 2001). It is based on consumer research carried out in the
United States and provides guidelines for total diet rather than just the basic food groups
(Russell et al., 1999). Moreover, it helps in a clear understanding of three important
concepts of a healthy diet: variety, moderation and proportionality (Dixon et al., 2001).
It provides a choice from a variety of foods so that an individual obtains the required
nutrients and the suggested serving sizes can help in controlling the amount of calories,
macro and micronutrients(Park et al., 2005). Pregnancy brings special nutritional needs

to support the mother and her growing baby (Abedini and Gaini, 2011).

Original USDA Food Guide Pyramid

fats, oils, and sweets,
use sparingly @
@ meat, poultry, fish,

i egqgs, dry beans,
l'nl::, iogur‘t, 2 a&:‘d nuts,
and cheese, h = 1
2-3 servings = \»1 ‘m\ 2-3 servings

fruits,
2-4
servings

wegetables,
-5 servings

bread,
cereal,

rice, and
pasta,
&-11
servings

Source: U S. Department of Agriculture
© 2005 Encyclopaedia Britannica, Inc.

Figure 12: The Food Pyramid by USDA

Source:https://mailattachment.googleusercontent.com/attachment/u/0/?ui=2&ik=e2d38b0c

The food guide pyramid emphasizes foods from five major food groups showed

in the three lower sections of the pyramid. Each of these groups provides some but not
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all the nutrients required for a healthy body and mind. There are some food groups
which are needed more than the others but each group has its own importance and
cannot be a substitute for the other. The peak of the pyramid shows fats, oils and sweets
and should be used sparingly. These are good in providing calories but are low in
nutritional value. At the level below are two groups which are mainly derived from
animals and are important sources of protein, iron, calcium and zinc. The level below
this consists of food of plant origins, for example, vegetables and fruits. These should
be consumed only as much to fulfill the daily requirements of vitamins, minerals and

fiber. At the base of the pyramid are all foods from grains representing carbohydrates.

One of the tools used for nutritional education are Food-Based Dietary
Guidelines (FBDGs) (Diethelm et al., 2012). FBDGs are educational tools which
translate nutrient recommendations into simple text and pictures which make it easy for
populations like Pakistan, where literacy rates are low, to understand. In Pakistan, the
first step of assessing the nutrition status of the target population has already been done
through the National Nutritional Survey, 2011. The food pyramid in Urdu was adopted
keeping the target population in mind.

http://urdu.globalscience.net.pk (Food Pyramid,)(,f&l#

223
Z YU A ez

' =220 B G aaS
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PSRRI 7 e

Figure 13: The Food Pyramid in Urdu

Source:https://mail-
attachment.googleusercontent.com/attachment/u/0/?ui=2&ik=e2d38b
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One cup or

one ounce equals: HEET T T

Trimester 2-3

1 cup raw or cooked Vary your veggies—
veggies or juice
2 cups raw leafy veggies and orange vegetables
and cooked dry beans.

|
|

Grains 6 ounces 8 ounces 1 slice bread Make half your grains

- 1 ounce ready-to-eat whole—Choose whole
1' cereal instead of refined grains.
S, oY 2 cup cooked pasta, rice
or cereal

* These amounts are for an average pregnant woman. You may need more or less than the average. Check with your health care
provider to make sure you are gaining weight as vou should.

Figure 14: Food pyramid guide for pregnant women

Source: www.eatbetterearly.com/PDFES/mypyramidpregnancy.pdf (USDA, May 2008)

7.5 Recommended Diet during Pregnancy

The importance of selecting the right food during pregnancy contributes
positively towards a healthy mother and offspring, reducing the risk of birth
abnormalities and complications (Arrish et al., 2014). There are numerous studies
which indicate that diets of pregnant women are deficient in many important nutrients
(Hurley et al., 2005, Sherwood et al., 2006, Pinto et al., 2009, Bodnar and Siega-Riz,
2002) therefore, dietary recommendations are essential during pregnancy. The
incremental values and information received by investigating a complete diet in all
three trimesters may relate to and help identify the outcomes of pregnancy (King, 2000,
King, 2003, Anderson, 2001).

7.5.1 Recommended Macronutrients (Proteins, Carbohydrates and Fats)

During pregnancy the requirement for energy producing macronutrients
(carbohydrates, fat and proteins) increases more than certain micronutrients such as
Vitamin A, B and C which are found in several foods (Picciano, 2003). It is very
important to recommend the correct proportion of macronutrients so that the expectant
mother does not gain excessive weight (Rasmussen and Yaktine, 2009). If the mother

gains excessive weight during pregnancy, the risk of adverse maternal and fetal
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outcomes is increased (Ay et al., 2009, Flick et al., 2010, Davies et al., 2010, Durie et
al., 2011, Ferraro et al., 2012). According to the national data for the United States from
2012 to 2013, appropriate gestational weight gain was less prevalent than excessive
weight during pregnancy (Deputy et al., 2015). The mothers who gain insufficient or
extra weight during pregnancy may be recommended to have nutritional counselling

(Obstetricians and Gynecologists, 2013)

The appropriate intake of carbohydrates and proteins is fundamental during
pregnancy as it affects the placenta and weight of the fetus (Osgerby et al., 2003). A
combination of high carbohydrate intake and low dairy protein in the first trimester of
pregnancy would result in suppressed placental growth, low infant birth weight and the
risk of cardiovascular diseases in the infant (Godfrey et al., 1996, Maslova et al., 2014,
Knudsen et al., 2008). A case study in India revealed that pregnant women belonging
to a poor socioeconomic status have nutritional deficiencies and an inadequate dietary
intake of proteins, calories and calcium (Malhotra and Passi, 2007). In South Asia, more
than half of the women of reproductive age are malnourished and weigh less than 45
kilograms (Agha Khan University, 2011, Black et al., 2008). In a recent study
conducted in low and middle income countries, including Pakistan, it was observed that
both nutritional deficiencies and obesity are becoming a problem in women of child
bearing age (Bhutta et al., 2013).

7.5.2 Proteins

Expectant mothers have increased requirements of proteins to support the
placenta and fetus (Otten et al., 2006). Low protein stores in undernourished mothers
may cause reduced accessibility of amino acids to the fetus resulting in fetal
malnutrition (Shaikh et al., 2015). To fulfill this need, the Institute of Medicine in
United States recommended 1.1 g/kg/day of protein for pregnant women as opposed to
0.8 g/kg/day recommended for non-pregnant adult women. Expectant mothers should
be encouraged to consume the recommended amount of proteins on a daily basis as
high amounts of protein may cause harm to the fetus (Ota et al., 2012, Blumfield and
Collins, 2014). Protein supplements alone are not helpful in improving pregnancy
outcomes (Ota et al., 2015a, Gillen-Goldstein et al., 2009).

During the course of the last two trimesters, additional protein is needed to
replace the approximate 21g/day protein deposition in placental, fetal and maternal
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tissues. Women of reproductive age are usually recommended to take an estimated
70g/ day of protein (Trumbo et al., 2002).

7.5.3 Carbohydrates

Carbohydrate requirements during pregnancy increase by 45 g/day as compared
to non-pregnant women but refined carbohydrates should be avoided to maintain
optimal gestational weight (Otten et al., 2006). Pre-pregnancy obesity is related to
increased risk of adverse maternal and fetal outcomes (Ruager-Martin et al., 2010).
Obesity in pregnancy is related to “exaggerated metabolic adaptation, endothelial
dysfunction and increased risk of adverse pregnancy outcome” (Sarwer et al., 2006,
King, 2006). However, a study carried out in Rotterdam, Netherlands, concluded that
excessive weight gain during pregnancy does not have a significant impact on adverse
pregnancy outcomes (Gaillard et al., 2013).1t is estimated that the total energy intake

during pregnancy is:

Total energy expenditure of a non-pregnant woman + median change in the total
energy expenditure of 8 kcal/ gestational week + energy deposition during pregnancy
of 180 kcal/ day (Ritchie and King, 2008).

This indicates that the total energy expenditure does not increase to a significant
level in pregnancy and as far as a mother’s weight gain is concerned, it is recommended
to keep it minimal in the first trimester and an additional intake of energy of 340 to 450
kcal is recommended in the second and third trimesters respectively (Picciano, 2003).

7.5.4 Fats

An appropriate intake of fat is also essential during pregnancy and lactation as
it influences the outcomes of pregnancy and the health, development and growth of the
fetus. It was therefore concluded, by the consensus of experts, that the dietary fat intake
for women during pregnancy and lactation would be the same as that of the general
population; women who are expectant and lactating should try to achieve an average
daily intake of 200 mg of DHA (Docosahexaenoic acid) (Kris-Etherton et al., 2009).
Clinical trials have been conducted with daily DHA intake as high as 1g but no major
adverse effects were discovered (Koletzko et al., 2007). In separate studies carried out
by Denomme and Kulier, it was found that the intake of omega 3 fatty acids was not
adequate by pregnant women (Denomme et al., 2005, Kulier et al., 1998). The
pregnancy outcomes vary according to the type and quantity of fat intake by the mother
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(Abu-Saad and Fraser, 2010). Trans fatty acids (TFA) are transported across the
placenta in proportion to maternal intake which may adversely affect fetal growth by

interfering with essential fatty acid metabolism (Innis, 2006).

Fish contains two important long chain polyunsaturated fatty acids (n-3
LCPUFA): docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA). These play
an important role in fetal brain development and also provide modest protection against
preterm birth (Makrides et al., 2011, Salvig and Lamont, 2011, Leventakou et al., 2014,
Imhoff-Kunsch et al., 2012). However, intake of fish contaminated with methylmercury
may have adverse fetal outcomes (Oken et al., 2008). A review of an interventional
study carried out by Rees and colleagues indicates an association between low Omega-
3 intake and depression (Rees et al., 2009). High levels of Omega-3 fatty acid are found
in seafood and its higher consumption is positively associated with lower rates of
maternal depression (Hibbeln, 2002). Omega-3 fatty acid levels were found to be
considerably low in women who suffered from post-partum depression (De Vriese et
al., 2003). An inverse correlation has been found between mood disorders and intake
of Omega-3, indicating the beneficial role of Omega-3 in treatment and prevention of
depression (Leung and Kaplan, 2009). However, overcoming the inadequate supply of
Omega-3 PUFA in the diet of the people of western countries is a priority in order to
formulate food and health related policies and also dietary recommendations for
individuals and varied population groups. Studies conducted specifically on the
association between Omega-3 intake and depression reported contrasting results
suggest that the preventive role of omega-3 PUFA may depend also on other factors,
which include diet quality and social environment. Tertiary prevention with Omega-3
PUFA supplement in depressed patients has reached greater effectiveness during the
recent years, although definitive statements on their use in depression therapy cannot

be asserted.
7.5.5 Recommended Micronutrients

The micronutrients that have been identified by United Nations (UN) to be
prioritized in developing countries nutritional programs are lodine, Vitamin A, Iron and
more recently, Zinc. This micronutrients deficiency is estimated to affect mental and
physical health and the consequent survival of more than two billion people across the
globe. Women of childbearing age, especially pregnant or lactating women and

children are most at the risk of micronutrient deficiency (Gibson and Ferguson, 2008).
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A well-nourished mother may not require supplementation of multiple-
micronutrients (MMN) to fulfill the increased requirements during pregnancy. In
developed countries such as the United States, undernourished and high-risk mothers
are advised to take multiple-micronutrient (MMN) supplements (Mark et al., 1990,
Moos et al.,, 2008, Pediatrics, 2012). High-risk mothers are those having twin
pregnancy, teenage pregnancy, heavy-smokers, complete vegetarians and those having
malabsorption diseases. In Britain, folic acid supplementation is advised from the pre-
pregnancy period till the end of the first trimester and Vitamin D for the entire duration
of gestation and lactation in order to prevent neural tube defects (Cawley et al., 2016).
In developing countries, multiple micronutrient deficiencies are common among
women of childbearing age. Although micronutrients are required in very small
amounts, their deficiency is exaggerated during pregnancy (Haider and Bhutta, 2015).
Micronutrient supplements should contain key vitamins/minerals that are often not met
by diet alone, for example iron, calcium, iodine, folic acid and Vitamin D. In addition
to these important micronutrients, expectant mothers should have adequate intake of
Vitamins A, E, C, B, and Zinc (Kumar and Bhatnagar, 2016).

Specific micronutrients are discussed in more detail below: -
Iron

Iron is essential for the development of both placenta and fetus. Iron deficiency
IS quite prevalent in expectant mothers in the United States (Mei et al., 2011). Similar
findings were observed in a study conducted in Faisalabad, Pakistan (Anjum et al.,
2015). To preserve maternal stores of iron and to prevent maternal anemia , the
recommended iron intake during pregnancy is within the range of 9mg to 27mg per day
and the total “iron cost of pregnancy is estimated at 1040mg, of which 200mg are
retained by the mother when blood volume decreases after delivery and 840 mg are
permanently lost” (Trumbo et al., 2001). The Centers for Disease Control and
Prevention (CDC) recommends 30mg of iron per day during the first trimester which
may be reduced to 30mg two to three times a week in third trimester (Yip et al., 1998,
Pefia-Rosas et al., 2015). A study conducted by the American Society for Clinical
Nutrition indicates that iron deficiency anemia in pregnancy is a risk factor for
premature delivery and low birth weight and possibly for poor neonatal health (Allen,
2000). In a study carried out in India, it was revealed that severe anemia in the mother

is associated with negative pregnancy outcomes in both mother and fetus (Chandrika,
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2016). In Pakistan, 20.7% of urban and 28.3% of rural women of child bearing age
were found to be anemic (Agha Khan University, 2011).

Calcium and Vitamin D

Low calcium and Vitamin D levels are responsible for poor health of mother
and child, but it is yet to be firmly established whether low levels of calcium and
Vitamin D are the causal factor or an indicator of poor health. Fetal skeletal
development requires about 30 grams of calcium during pregnancy, primarily in the
last trimester(Hacker et al., 2012).

The Recommended Dietary Allowance (RDA) for elemental calcium is 1000
mg per day in pregnant and lactating women 19 to 50 years of age (1300 mg for girls
14 to 18 years old) (Gillen-Goldstein et al., 2009). In a 2015 systematic review, calcium
supplementation did not reduce the risk of spontaneous preterm birth or low birth

weight (Buppasiri et al., 2015).

Vitamin D supplementation of 10 microgram (400 IU) / day in women who had
vitamin D deficiency resulted in lower incidence of neonatal hypocalcaemia and tetany
as well as maternal osteomalacia (Pérez-Lopez et al., 2015, Sauberlich, 1999) and may
reduce the risk of adverse pregnancy outcomes (De-Regil et al., 2016). Higher intakes
(about 25 micrograms/ day) resulted in the postnatal increase in the weight and length
of the infant (Sauberlich, 1999).

In a study carried out by Lansdowne and Provost, Vitamin D was shown to have
a positive effect on mood (Berk et al., 2007). Low levels of Vitamin D are associated
with depression (Anglin et al., 2013). In another study a hypothetical connection has
been made between prenatal Vitamin D deficiency and mental disorders (Humble,
2010). Vitamin D is also an essential nutrient for pregnancy as its deficiency may lead
to calcium disorders in both the fetus and the mother, for example, neonatal
hypocalcaemia and tetany, maternal osteomalacia and infant Hypoplasia (Specker,
1994). The deficiency of Vitamin D and asthma are both common in the latitudes near
the poles but its exact relationship with asthma is not known (Lange et al., 2009).

Vitamin D boosts the immune system and its deficiency increases the risk of
autoimmune diseases and viral infections through loss of regulatory adaptive immune
functions (Lucas et al., 2014). A study carried out in North-eastern United States
concluded that a higher maternal consumption of Vitamin D in pregnancy will lead to
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a mitigation of risk associated with recurrent wheeze (predictive index for occurrence
of asthma) in the first three years of infancy (Camargo et al., 2007). Intake of Vitamin
D is also necessary as its deficiency in pregnant women leads to small infants,
gestational diabetes, macrosomia, hypertension and pre-eclampsia (Lewis et al., 2010,
Hypponen et al., 2014). Vitamin D deficiency is prevalent in South Asia and the Middle
East (Mithal et al., 2009, Sachan et al., 2005, Kazemi et al., 2009). In a study carried
out by Karim et al, in Karachi, Pakistan, it was observed that Vitamin D deficiency is
high among pregnant women. Vitamin D levels of pregnant women were affected by
exposure to sunlight and quality of diet (Karim et al., 2011). According to the 2010
IOM report, 600 international units of Vitamin D per day are recommended for all

reproductive age women, including pregnant and lactating mothers (Sollis, 2015).
Folic Acid and Vitamin B12

Folic acid intake is also essential as its deficiency will lead to certain abnormal
pregnancy outcomes which include low infant birth weight, spontaneous abortions,
abruptio placentae and occurrence and recurrence of neural tube defects (Scholl and
Johnson, 2000). The recommended intake of folic acid during pregnancy is 600
micrograms per day (Sauberlich, 1999). The United States Preventive Services Task
Force recommends that women should take a supplement containing 0.4 to 0.8mg of
folic acid one month before and for the first two to three months after conception to
reduce their risk of having a child with a neural tube defect (Czeizel et al., 2013).
Despite such recommendations, the percentage of pregnant women taking folic acid in
the first trimester is low as compared to the second or third trimesters (Branum et al.,
2013). A deficiency of folic acid is associated with depression and dementia (Reynolds,
2002). Low levels of Vitamin B12 in pregnancy have been associated with an increased
risk of gestational diabetes mellitus (Krishnaveni et al., 2009). If the mother is deficient
in B12 at the initiation of pregnancy then there is a higher risk of development of neural

tube defects in the fetus and this may also cause preterm delivery (Molloy et al., 2008).
Zinc

Zinc is an important element for normal growth of the fetus and its significant
deficiency has been associated with fetal growth retardation (Jameson, 1993, Beaver et
al., 2017, Pathak and Kapil, 2004, Shen et al., 2015), dwarfism (Prasad, 2013) and pre-
eclampsia (Beaver et al., 2017). Zinc deficiency has also been associated with multiple
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problems during and after pregnancy and also with maternal depression (Karimi et al.,
2012). However, a systematic review in 2015 concluded that zinc supplementation in
zinc deficient mothers did not improve any pregnancy outcome (Ota et al., 2015b). In
an older study conducted by the University of Alabama it was revealed that Zinc intake
did not have a significant effect on birth weight and duration of gestation (Neggers et
al., 1996). People living in South Asia and South East Asia are at greatest risk of zinc
deficiency (Akhtar, 2016). Zinc deficiency is considered to be one of the major factors

contributing to burden of disease in developing countries (Khalid et al., 2014).
lodine

Another micronutrient that is essential during pregnancy is lodine. lodine
Deficiency Disorders (IDDs) is affecting almost half of Pakistan’s population (Di
Cesare et al., 2015). Deficiency in maternal intake of iodine has potentially harmful
effects on the fetus and is the cause of mental retardation of the fetus through the
characterization of fetal hypothyroidism and cretinism. Therefore, iodine is essential
for fetal brain development and maturation (Dunn and Delange, 2001, Yarrington and
Pearce, 2011).The World Health Organization (WHO) recommends iodine intake of
250mcg for both pregnant and lactating women (Patrick, 2008).

Vitamin A

The placental exchange of Vitamin A between mother and fetus is significant
(Dimenstein et al., 1996) and the recommended intake should increase by
approximately 10% during pregnancy as deficiency of Vitamin A is associated with the

intrauterine growth retardation (Verma et al., 2017).
7.6 Recommended Diet According to Trimester of Pregnancy

Nutritionists recommend a diet that is different for all three trimesters because
nutritional demands of the mother and fetus change as the pregnancy advances. Diet in
the 1st trimester is important for development and differentiation of various organs,
whereas diet later in pregnancy is important for overall fetal growth and brain
development (Mark et al., 1990).

138



7.6.1 First Trimester

The first trimester is critical because in this phase the baby is developing vital
organs such as the heart, brain and lungs, therefore, the recommended diet includes
foods rich in folates which facilitate the growth of the baby. Supplemental folic acid of
approximately 400 mcg/ day is also needed along with foods rich in Vitamin A for
development of organ systems and Vitamin B6 to counter morning sickness and nausea
for the mother (Judd, 2014). In the first trimester of pregnancy, women typically do not
need to increase their caloric intake.

7.6.2 Second and Third Trimesters

The second trimester is easier for the mother both from a dietary point of view
and absence of nausea. The baby is growing in size and weight and the necessary diet
includes Vitamin D and calcium for the proper bone and teeth formation of the baby.
Omega-3 fatty acids are required for healthy development of the baby’s brain and iron-
rich foods are also needed for placenta growth, formation of red blood cells and increase

in blood volume.

Pregnant women of normal weight need to increase their daily caloric intake by
340 and 450 additional kcal/day in the second and third trimesters respectively, for
appropriate weight gain. Most pregnant women require between 2200 and
2900 kcal/day during the last two trimesters (Procter and Campbell, 2014). However,
caloric requirements of pregnant women differ due to difference in age, BMI and level
of physical activity (Mark et al., 1990, Widen and Siega-Riz, 2010)

The third trimester is the most challenging for a mother, both emotionally and
physically, and requires an increased intake of Vitamin K that will assist in the clotting
of blood at the time of delivery (Dahlb&ck, 2000, Vitamin). On an average, the numbers
of servings for each food group needed to meet per day caloric requirements of later

trimesters are:
1. Fruits: 2o 2.5 cup
2. Vegetables: 3 to 3.5 cups
3. Grains: 60to 10 oz
4. Proteins 6to 7 0z
5. Dairy: 3 cups (Procter and Campbell, 2014)
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7.7 Factors Affecting Dietary Intake during Pregnancy

There are several factors that affect the dietary intake during pregnancy.
Pregnancy is a phase where a change in dietary intake affects the health of both mother
and the fetus (Monk et al., 2013). The variety of factors include race, psychosocial
factors, environmental factors, earning capacity, lifestyle and cultural factors, age and
weight of the mother and deficiency or excess of certain important nutrients(Hollis,
2005, Monk et al., 2013).

7.7.1 Maternal and Demographic Factors

Pregnant women who are less than thirty years of age, nulliparous and have
completed high school have a higher “Diet Quality Index for Pregnancy” (DQI-P) score
(Bodnar and Siega-Riz, 2002, Mathew et al., 2012b). Increased parity along with
increased age during pregnancy is associated with anxiety and depressed mood in
pregnancy leading to effected dietary intake especially micronutrients. The stressed
pregnant women show lower intake of protein and folate along with higher intake of
sugar and oils (Hurley et al., 2005). In United States, a study was carried out in Texas,
where education levels were found to be the best predictor for folic acid
supplementation during pregnancy followed by ethnicity/race and age (Canfield et al.,
2006).

The most common problem related to women’s nutrition in developing
countries is malnutrition, specifically under nutrition, which increases maternal and
child mortality along with overall disease burden. Statistics show that approximately
40% women in South East Asia region have low body mass index (Black et al., 2008,
Walton and Allen, 2011, Merchant, 2014). According to the National Nutrition Survey
of Pakistan, 2011, 13% of non-pregnant and 16% of pregnant women are
undernourished(Di Cesare et al., 2015).

If a mother enters into pregnancy undernourished, adverse pregnancy health
outcomes may result. For example, maternal short stature has been strongly correlated
with cesarean sections instead of normal delivery due cephalo-pelvic disproportions.
This is of concern as operative delivery is not only more expensive but may also not be

available to all hence posing a greater risk to mother and baby (Ronsmans et al., 2006).

Demographic studies reveal that dietary intake is dependent on the type of

population and geography (Resano-Mayor et al., 2016). For example, the intake of
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Vitamin D is lower in the general population and even lower in pregnant women
(Mithal et al., 2009) especially in countries with high altitudes, for example Canada
and Norway (Moan et al., 2008). A research study compared the nutritional status and
diet of pregnant Pakistani immigrants and pregnant Norwegian women living in Oslo
and the results revealed that Pakistani women are more likely to develop a Vitamin D
deficiency in pregnancy due to minimal exposure to sun, low dietary intake of Vitamin
D and negligible use of Vitamin supplements (Brunvand et al., 1996). In a recent study
conducted by Junaid et al, in Lahore, Pakistan, it was observed that Vitamin D
deficiency is common among healthy women of child-bearing age. Illiteracy and
decreased sun exposure were identified as important risk factors (Junaid et al., 2015).
In Hazara District, Pakistan, where women are mostly purdah observing, Vitamin D
deficiency was observed in remote deep valleys, which had less sunlight, causing
cranio-pelvic disproportion among women. Consequently, this resulted in an increased

need of cesarean sections (Herm et al., 2005) .
7.7.2 Socio-economic Factors

Two types of diet have been identified and assigned to the upper and lower
socioeconomic groups respectively; one as nutrient-dense (which is rich in nutrients
necessary for health) and the other as energy-dense (which is high in calories but low

in nutritious value) (James et al., 1997).

Many epidemiological studies have linked obesity with lower socioeconomic-
status, (Stunkard and Sorensen, 1993, Zhang and Wang, 2004, Dinsa et al., 2012,
McLaren, 2007, Monteiro et al., 2004) whereas people from higher socioeconomic
status consume nutrient rich diets which helps them to remain healthy and within their
ideal body weight range (Drewnowski and Darmon, 2005).

In a survey carried out by the American Society of Nutrition, it was found that
people belonging to a higher socio-economic status tend to consume high quality diets
as compared to those who are in the lower socio-economic strata (Darmon and
Drewnowski, 2008). In another study carried out in Norway, it was concluded that
social class creates a barrier in consumption of healthy foods like vegetables and fish.
This barrier is due the consumer’s own expectations which then takes the form of their
habits (Cockerham, 2005). Pregnant women with low income are at a higher risk for
poor diet quality (Fowles et al., 2012). Therefore, nutritious food should be made more
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affordable for the low income households (Kirkpatrick and Tarasuk, 2003). A study
carried out by Kirkpatrick et al shows that pregnant women belonging to middle and
upper socio economic status had insufficient intake of iron and magnesium from dietary
sources (Turner et al., 2003). In the same study it was observed that total food
expenditure among low-income households was less and they also bought fewer
portions of fruits and vegetables as compared to higher-income households
(Kirkpatrick and Tarasuk, 2003).

Political instability, natural disasters and poverty, resulting in decreased
purchasing power, all lead to food insecurity which ultimately affects the nutritional
status of both the mother and the fetus (Hussain and Routray, 2012). Statistics for the
year 2008 show that 51% of the population in Pakistan was food insecure and consumed
less than 2100kcal per day, the numbers being double in rural areas as compared to
urban areas (Ahmad, 2009). Family income and partner’s emotional support during

pregnancy are associated with low dietary diversity (Hussain and Routray, 2012).

Low literacy levels (68.7% in rural and 36.3% in urban in 2011) lack of
knowledge and awareness regarding prenatal and antenatal care as well as diet, lack of
infrastructure and adequate health services and less gap between pregnancies with more
parity are all factors that take a toll on the mother’s health (Agha Khan University,
2011). In 2011, the Times magazine presented statistics with regards to purchasing
power showing that 46% of a family’s income in Pakistan is spent on food as compared
to 35% in India and just 7% in US (Muhammad et al., 2011). The national nutrition
survey of Pakistan in 2011 also confirms the above claims of lack of knowledge and
awareness by showing that only 50% of rural women seek antenatal care once during
their pregnancy and most women have little knowledge about micronutrient
deficiencies and their consequences. Only 26.7% women consumed iron and folate and

only 39% consumed calcium (Agha Khan University, 2011).
7.7.3 Cultural Factors

Cultural factors affect diet and are therefore considered to be an important
variable for the outcome of pregnancy (Gutierrez, 1999, Fieldhouse, 2013).
Irrespective of their knowledge about dietary intake, pregnant women tend to choose
the traditional food recommended by their families (Fieldhouse, 2013, Gutierrez,
1999). A study was carried out in Detroit on low income recently immigrated pregnant
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Latino women. It was found that social support provided by the family members

promoted healthy lifestyles (Thornton et al., 2006).
7.7.4 Intimate Partner Violence

Intimate Partner Violence (IPV) has been identified as a risk factor for mental
health problems during pregnancy (Ali et al., 2013) and a study by Bonomi et al found
that victims of IPV are three to five times more vulnerable to suffer from social
problems and depression (Bonomi et al., 2009). IPV can be sexual, physical or
psychological and many sociodemographic factors have been recognized to be
responsible for such kind of behavior for example, gender inequality, low earnings or
jobless husband, low socioeconomic-status, low educational status, too many children
and living in the same house with extended family (Ali et al., 2011). The occurrence of
IPV especially during pregnancy was studied in nineteen countries by Karen et al where
the lowest prevalence of IPV was found to be in Australia (2%) and highest (13.5%) in
Uganda. Besides physical and psychosocial harm, nutritional status of the women is
also affected by IPV and in order to investigate this aspect a study was carried out in
India by Ackerson et al, which found that such women had lower body weights and
lower levels of Hemoglobin (Ackerson and Subramanian, 2008). Intimate partner
violence has been identified as a major public health problem in Pakistan (Ali et al.,
2014) and a study conducted to assess the magnitude of IPV indicated that 44% of
women experience lifetime marital physical abuse (Fikree et al., 2006). Cultural norms
in Pakistan demand that violence against women should not be discussed openly
(Rabbani et al., 2008b, Khan et al., 2010). As a consequence, women usually do not
file any complaint against their partners. In a study carried out by Ali et al in Karachi,
it was observed that married women face repeated violence especially in low and
middle income population (Ali et al., 2011). A systematic review, carried out by Ali et
al, observed that in Pakistan intimate partner violence was perpetrated by men and

women were always the victims (Ali et al., 2015).

An association between intimate partner violence and body mass index (BMI)
and diet and exercise was studied by Mathew et al in Atlanta, Georgia. There was no
significant relationship between IPV and BMI although IPV victims endorsed less
healthy dietary habits (Mathew et al., 2012b).
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7.7.5 Eating Disorders

Anorexia nervosa and bulimia nervosa are characterized by persistent
disturbances in eating patterns that impair general health and psychosocial functioning
(Association, 2013). Eating disorders are most often found in adolescent and young
adult women; thus, they are often observed during pregnancy when weight and eating
habits are closely monitored. Pregnant women with eating disorders appear to be more
at risk for delivery by cesarean section and for postpartum depression (Franko et al.,
2001). For some women with eating disorders, pregnancy is an opportunity for
recovery, for other patients, pregnancy is a period of vulnerability for onset, persistence,
or relapse of eating disorder symptoms (Mitchell-Gieleghem et al., 2002, Kouba et al.,
2005).

Pregnant women with anorexia nervosa are three times more likely to eat a
vegetarian diet, compared to pregnant women with no history of eating disorders
(Micali et al., 2012b). Adverse pregnancy outcomes, antepartum hemorrhage, low birth
weight, pre-eclampsia, preterm delivery and small/large for date babies are observed
more often in patients with anorexia nervosa than women without anorexia nervosa
(Eagles et al., 2012, Solmi et al., 2013, Ekeus et al., 2006, Micali et al., 2012a, Bulik et
al., 2009).

7.7.6 Psychosocial Factors

A study shows that pregnant women with depressed mood, anxiety, stress, lack
of social support, anger, fatigue have unhealthier macronutrients and less effective
healthy micronutrients in 24 to 32 weeks of gestation (Uzogara, 2016). Psychosocial
factors relate social conditions to mental health. While so many deep-rooted biological,
geographical, cultural, socio-economic factors influence nutrition; little has been
investigated about how these factors influence the psychosocial state of the mother
during pregnancy and how that may also influence her dietary practices. A higher
prevalence of depression has been reported during pregnancy and post-partum due to
high levels of stress, anxiety, environmental factors and hormonal changes (Bloch et
al., 2003).

Therefore, such stress inducing factors should be taken into account during diet
counseling of pregnant women as they can directly influence the dietary intake during

pregnancy (Hurley et al., 2005). According to a study conducted in the United States,
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certain psychosocial characteristics like stress, anxiety, mood swings, depression and
fatigue affect the eating habits of pregnant women (Leight et al., 2010). Depression was
also identified by another study to be an important factor leading to poor maternal
dietary intake (Clum et al., 2014). In Pakistan, studies related to maternal depression
and the associated risk factor have been conducted but there is a scarcity of studies at
population level exploring the association of prenatal depression and dietary intake of

women.

From the review of literature there appears to be limited findings on the direct
relationship between prenatal depression and dietary intake. Therefore, the objective of
the next chapter, “Depression and Diet” would be to find the relationship, if any,

between prenatal depression and maternal dietary intake.
7.8 Conceptual Framework

The conceptual framework, used for this study was adopted and modified from
UNICEF’s conceptual framework on the determinants of malnutrition (UNICEF,
1998). Maternal health is greatly influenced by her dietary practices and her
psychological status (Pariante et al., 2014). The dietary intake of a depressed mother is

inadequate affecting her morbidity as well as pregnancy outcomes (Barker et al., 2013).

Maternal depression is not only affected by demographic factors such as age,
parity, gestation age and level of education, it is influenced by socio-economic, cultural
and social support factors as well (Méjean et al., 2010).
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Figure 15: Factors affecting dietary intake practices (UNICEF, 1998)
7.9 Summary

In this chapter, the existing literature was reviewed regarding dietary
requirements during pregnancy, problems associated with deficiencies of various
macro and micronutrients and factors which could possibly affect diet of a pregnant
woman. Many studies indicated that an imbalance of nutrition may result in adverse
pregnancy outcomes (Feodor Nilsson, Andersen, Strandberg-Larsen, & Nybo
Andersen, 2014; Mark et al.,, 1990; Obstetricians & Gynecologists, 2013;
Ramakrishnan, Grant, Goldenberg, Zongrone, & Martorell, 2012; Shaw et al., 2014).
The nutritional needs of a woman change during various phases of pregnancy and diet
is considered to be an important environmental/modifiable factor affecting pregnancy
outcomes (Giddens et al., 2000). Important food groups for both mother and the fetus
were discussed using USDA approved food pyramid guides. Subsequently,
macronutrients and micronutrients were also discussed in detail and recommendations
were made according to the trimester of pregnancy. Finally, factors that affect
nutritional intake of pregnant women were also studied in order to understand and
figure out the relationship between maternal diet, supplement nutrition and health of

the mother and fetus.
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Pregnancy, being a major nutritional stressor, makes a woman more vulnerable
to depression (Lindgren, 2001). Depressed women tend to have poor dietary intake
(Saeed et al., 2016a), therefore, a need for further research was needed to determine the
relationship between depression and diet among pregnant women. Much of the previous
research work was focused on identifying specific nutrients responsible for depression,
mainly among non-pregnant women. In the next chapter an attempt will be made to

look for an association between prenatal depression and dietary practices.
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CHAPTER 8

ASSOCIATION OF PRENATAL DEPRESSION AND DIET -
SYSTEMATIC REVIEW

8.1 Abstract

This systematic review was conducted to explore the association of prenatal
depression with diet considering whether depression in prenatal period affects the
dietary intake of women. This link is hypothesized because mental health of women
adversely affects the nutritional intake and has an impact on the developing fetus as
well. Many databases like PubMed, CINAHL, EMBASE, Cochrane library and
Psycinfo were used for relevant articles from year 2000- 2015. Peer-reviewed studies
of analytical design in English language that evaluated the relationship of perinatal
depression to dietary intake were included. We searched 1585 articles of which 14 met
the inclusion criteria. These included 4 prospective cohorts, 2 longitudinal and 8 cross
sectional studies representing 23629 participants in all studies combined. Studies were
grouped depending on whether they are analyzing all nutrients, micronutrients, dietary

patterns, dietary behavior or intake of oily fish into 5 groups.

The studies exploring the association of depression with dietary patterns found
a protective association of “ Health Conscious”, “Healthy” and “ Brazilian “ diet
patterns with prenatal depression. The group of studies analyzing all nutrients found
that antenatal depression increased the risk of poor “Healthy Eating Index” and that
depressed mothers are deficient in calcium, iron and folate. Prenatal and early
postpartum eating attitudes and BMI were found as predictors of depressive symptoms
in late post-partum period in a diet behavior study.

One of the limitations of this review is absence of meta-analysis which was not
possible due to heterogeneity of the studies. Our review had all observational studies
and none were RCTs, as such trials usually consist of short follow-up periods, small
sample sizes, a single nutrient intervention being studied, and homogeneous samples

that do not include pregnant women.

Studies included in the review had few methodological issues like variations in

measurement of maternal depression and dietary intake, sample size, observational
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design and other inconsistencies in findings; it was not possible to conclude that
perinatal depression is associated with dietary intake. More holistic approaches to
exposure and outcome measurement may therefore be promising approach in future

epidemiological studies in this field.
Keywords: nutrition, diet, maternal depression, prenatal depression, association
8.2 Introduction

The perinatal period, defined as pregnancy and one year postpartum, represents
a vulnerable time for women as they undergo physical, physiological, psychological
and social changes(Clark et al., 2009) During this time women are at an increased risk
of experiencing serious mental health problems that can impact the health and
wellbeing of both mother and infant. In addition, depression during pregnancy and
motherhood has a negative impact on mother—child interactions which plays an
important role in infant cognitive and emotional development(BARKER and
THORNBURG, 2013b).

The prevalence of prenatal depression ranges from 6.5 to 12.9% in various
countries of the world with the general predominance of 7.4% during the first trimester,
12.8% in the second, and 12% in the third trimester (Bennett et al., 2004). In 2009,
WHO estimated that by year 2020 depressive disorders will become the leading cause
of global disease burden in women (Organization et al., 2009). In developing countries
the overall prevalence of prenatal depression is quite high (Premji, 2014, Fisher et al.,
2012). A study carried out in Bangladesh in 2011, observed that prevalence of antenatal
depression in study population was 18% (Nasreen et al., 2011). However, in 2006, a
study in Karachi, Pakistan reported a 34% prevalence of prenatal depression (Hamirani
et al., 2006) and Rahman et al, in rural Pakistan found it to be 25% (Rahman et al.,
2008). While comparing antenatal depression among Pakistani and Canadian women,
Mahboob et al. found a higher prevalence of antenatal depression among Pakistani
women (48%) than Canadian aboriginal (31%) and Caucasian (9%) women (Shah et
al., 2011). In low-middle income countries (LMIC), where women are exposed to
scarcity of resources, prenatal depression is found to be quite prevalent (Rwakarema et
al.,, 2015). Poor maternal mental health is an increasing public health concern
worldwide and particularly in (LMICs), where maternal depression is more common;

as these women live in an environment of stress, anxiety, poverty and political
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instability(Shidhaye et al., 2013). Hence, there is a need to identify those lifestyle risk
factors which contribute to maternal depression and are modifiable. Among other
factors like socio-economic deprivation, lack of social support, stressful life events &
domestic violence, unhealthy and poor quality diet is also reported to be positively

associated with increase prevalence of maternal depression (Trujillo et al., 2018).

Over the past decade, the relationship of mental illness and diet has gained
attention of the researchers (Lai et al., 2013, Psaltopoulou et al., 2013). In case of
depression during pregnancy, women tend to take unhealthy nutrition. In an Iranian
study depressed women consumed less macronutrients except fat (Payab et al., 2012).
Whole dietary intake levels of pregnant Korean women were found to be insufficient
as compared to Recommended Nutrient Intake (R&I) with the exception of phosphorus
(Won, 2011). Literature also shows that depressed pregnant women have more

macronutrient intake as compared to micronutrients(Hurley et al., 2005).

Association between diet quality, diet patterns and depression is also being
systematically reviewed. A positive association was found between unhealthy Western
diets and the odds of depressive symptoms; however, this association was not
significant (Lai et al., 2013).Whereas Jacka et al., have explored the association
between diet quality, anxiety and stress. There is evidence to suggest that the
mechanism underlying the association between diet quality and mental illness is not
limited to depressive symptoms (Jacka et al., 2010).

Nutrition is essential for normal brain functioning, including the proper
functioning of neurotransmitters which may be a key element of the connection
between nutrition and depression. Research in women during pregnancy and
postpartum has focused on the intake of individual micronutrients and vitamins (Bodnar
and Wisner, 2005). Many studies have focused on causes and risk factors associated
with perinatal depression (Lancaster et al., 2010a) but there is limited material available

on prenatal depression and dietary practices.

There are various theories which try to explain the pathophysiology of
depression, for example, a study by Laraia and colleagues, about bio-behavioral and
social factors that shape nutrition, found that stress activates the hypothalamic-
pituitary-adrenal axis. This may cause increased release of stress related hormones,

shifting metabolism to favor storage of excess calories as central fat. This study also
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observed that low-income individuals with money concerns ate unhealthy foods
because of stress as compared to those with no money concerns (Laraia et al., 2017).
Another theory is that of monoamine oxidase A, which states that high levels of this
hormone may cause depression (Meyer et al., 2006). Omega-3 fatty acids, folate and
the neurotransmitter precursor compounds, L-tryptophan and S-adenosyl methionine,
found in vegetables, fruits, nuts, cereals, legumes and fish, have a protective role in
preventing depressive disorders by acting as MAO-A inhibitors (Sanchez-Villegas et
al., 2009). Therefore, nutritional status, particularly fatty acids, folate, and B12, have
been shown to affect depression. Low omega-3 fatty acid status has been linked to an

increased incidence of depression (Bourre, 2005).

In the past, most of the reviews were conducted on maternal depression, its
dynamics and determinants in general (Fisher et al., 2012, Gavin et al., 2005, Lancaster
et al., 2010a, Beck, 1996, Bennett et al., 2004, Upadhyay et al., 2017), whereas, there
has been limited research on the association of nutrition with perinatal depression
(Trujillo et al., 2018, Baskin et al., 2015). A recent review has highlighted the need for
research, examining the potential synergistic impact of depression and nutrition. Stress
and mental health problems can contribute to unhealthy eating patterns during
pregnancy, which can affect the neurocognitive development of a child(Monk et al.,
2013)

There is a need to synthesize the evidence showing link between prenatal
depression and dietary practices among pregnant women. This review is endeavoring
to highlight connection between depression and dietary intake among expectant women
that is likely to have significant effects on health of both the mother and the fetus. This
will help the experts in understanding the phenomenon that health of babies and
mothers never improve by focusing only on diet practices of pregnant women. Rather
depression associated with inadequate dietary intake also needs to be treated promptly
in order to prevent relapses and to achieve the goal of healthy mothers and babies.
Hence the pertinent review question to be addressed here is: What is the association of

prenatal depression with dietary intake of women?

Dietary intake is defined as adherence to items from certain food groups, food-
derived intake of nutrients which encompasses complex interactions between different

ingested nutrients and compounds.
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8.3 Methods

8.3.1 Search Strategy

We conducted a comprehensive literature search using the MeSH terms and free

text key words in two steps to identify all possible studies. In the first step our search

combined Dietary terms with maternal depression terms. The second step combined

search related to dietary terms with depression terms and maternity terms separately as

below:

e First step,

Dietary terms: diet, nutrition, food, dietary intake, food intake,

dietary supplement, micronutrient
And

Maternal depression terms: perinatal depression, antenatal
depression, prenatal depression, postnatal depression,
postpartum depression, maternal depression, maternal mental
health

e Second step,

Dietary terms: diet, nutrition, food, dietary intake, food intake,

dietary supplement, micronutrient
And

Maternity terms: pregnancy, pregnant, mothers, maternal,

antenatal, prenatal, perinatal, postnatal, postpartum
And

General Depression terms: depression, depress, mood disorder,

depressive disorder, mental health, depression in pregnancy

The databases searched include PubMed, CINAHL. EMBASE, ERIC,
PsycINFO, Cochrane Library and Google Scholar for titles and abstracts of only
Published English articles. Following this, two designated faculty members did a

scrutiny of available literature based on their titles and abstracts and full version of

selected studies were obtained for data synthesis.
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Backward searches using reference and bibliography lists from articles of
interest were also part of the search strategy. Any disagreement on selection of studies

between reviewers was sorted out by discussion with principal investigator.
8.3.2 Eligibility

Articles in present review were eligible if they were published during 2000 to
2017, in English and indexed in the databases mentioned above, presenting the
measures of association for pre-natal depression and dietary intake. We broadened our
search by including those studies which showed association of perinatal depression and
dietary intake as the number of articles just focusing on prenatal period was scarce.
Those studies which were taking dietary and depression measurements in prenatal
period were included from amongst the perinatal studies. In addition, we also included
studies in which dietary or depression measurements were taken in prenatal period
and outcome measures postnatally. The review was also extended to the studies which
evaluate the association between depression and dietary intake in postnatal period.
Studies with analytical design were included in review we could not find a qualitative

study relevant for the review.

As far as the dietary measurement is concerned we included studies evaluating
specific diet patterns or intake of nutrients through food or supplements using validated

food frequency, food recalls and eating habits and behaviors questionnaires.

For maternal depression we included studies which used a validated depression
screening tool or clinical diagnosis by a specialist. Studies with self-reported depression

in perinatal period were also included in review.

We did not include studies measuring food insecurity, hormone levels, and
chemical analysis of nutrients or using nutritional biomarkers. Studies in which the
participants were already diagnosed with depression or had comorbidities like diabetes,

cardiac conditions etc., were not included.

To be eligible for review, relevance of each study identified by initial search
was evaluated critically and selected for final inclusion in the review by reviewers. Any

incongruity was resolved through discussion.
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8.3.3 Data Extraction

A data extraction tool was developed comprising of general and specific
information as seen in Table 34. General information is about authors, year of
publication and study design and specific information is focused on study setting,
sample size, time of assessment (Prenatal or Post-natal) measurement (about depression
and nutrition) and measures of association. A descriptive summary of studies under
review is presented as meta-analysis could not be performed due to the less number of
studies found on the topic and the dietary and depression measurements are highly

varied.
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Table 34: Characteristics of the studies included in the systematic review
Study Characteristics Nutrition Depression Results
Study Depression Nutrition/ diet Tool Assessment Time | Tool; cut off | Assessment Association Adj.
DIET PATTERNS design prevalence Recall/ value Time mod
interventio el
Authors & | Setting and n period
year sample size
(n)
(Chatzi et Heraklion, Prospective | 14% PCA FFQ mid-pregnancy Edinburgh 8-10 weeks high adherence to a Yes
al., 2011) Crete, Greece. | mother— Dietary components | Pregnancy (14 -18 weeks of Postnatal Postpartum ‘health conscious’
n =529 child cohort. classified into pregnancy) Depression pattern with lower
1 “western” or “health Scale EPDS; EPDS scores
conscious” 13
(Barker et UK. Longitudina | - Food groups based FFQ by Prenatal EPDS- Five times higher depressive -
al., 2013) 6979 mother- | | on various dietsand | Maternal (32 weeks Maternal between 18 symptoms to lower
offspring pair drinks classified as reports of gestation and 47 depression week gestation levels of healthy
‘healthy’ (fish, the months symptoms to 33 months nutrition & higher
non-meat protein nutritional postpartum) postpartum levels of unhealthy
and vegetables) and | environment nutrition
‘unhealthy’
(processed food
and junk food) food
groups
(Paskulin Cross 21.6% 3 dietary patterns, FFQ 16 — 36 weeks of Primary Care The common-
etal., Brazil Sectional depression restricted, varied, pregnhancy pregnancy Evaluation of | Prenatal Brazilian pattern of Yes
2017) 712 General and Mental eating was
Anxiety common-Brazilian Disorders associated with a
19.8% (PRIME-MD) higher occurrence of
major depressive
disorder compared
with the varied
dietary pattern
All Nutrients
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(Baeetal., Cross Nutrient intakes 24-hour Prenatal BDI (Beck Prenatal Overall Dietary Yes
2010) Korea. Sectional were analyzed using | recall Depression intake of all
114 Survey a nutrition method Inventory) nutrients including
evaluation program, with slight micro and macro
Can-pro. modification; nutrients for low
Nutrients group Cut off =10 depression( LD)
classified as energy (scores < 10 group was slightly
intake, points was higher than high
macronutrient ( classified as depression (HD)
carbohydrates, low- group
proteins & fats) & depression &
micronutrients ( > 10 points as
vitamins and high-
minerals) depression
score)
(Lukose et | South India Cross 33% The questionnaire Food Prenatal but FFQ | Kessler Prenatal The dietary intakes Yes
al., 2014) N=365 sectional as yielded nutrient frequency estimated the Psychological in the first trimester
part of a information on 27 questionnair | habitual dietary Distress Scale were positively
prospective macro- and micro- e (FFQ) intake for the 3 (K-10) used to associated with
RCT. nutrients. Energy- months preceding | identify vomiting,
adjusted nutrient the study Subjects with and negatively with
intakes were antenatal anemia,
calculated by depressive Nutrient intakes,

residual methods.
Nutrients were
grouped as energy,
protein, fat,
carbohydrate,
vitamin B12, folate,
vitamin C and iron
derived from the
FFQ.

symptoms (if
K-10 scores >
6).

serum vitamin B12,
methylmalonic acid,
homocysteine and
red cell

-folate levels were
not associated with
measures of
depression.

156




(ud Din et Pakistan 45% Dietary data from Semi- prenatal Depression, Prenatal No difference in yes
al., 2014) N=230 Cross FFQ were used to quantitative Anxiety and energy and
Sectional determine average food Stress scales macronutrient intake
amounts and frequency (DASS-42). between women
frequency of questionnair Women with with or without DAS
consumption of e (FFQ). symptoms of symptoms. Higher
food categories dichotomize DASS were fibre intake and
[energy, d at the those who had lower intakes of
carbohydrate, median scores for micronutrients such
protein, fat, fiber, value to depression, as calcium, iron and
minerals (calcium, generate anxiety and vitamin B3 and a
iron, zinc, ‘high and stress higher less diverse diet in
phosphorus) and low’ dietary than the cut- women with
vitamin (A, B1, B2, | diversity off values for depressive
B3, C)]. (DD) groups all the three symptoms
FVS.was generated negative
psychological
traits.
(Saeed et Pakistan prospective | 43% Adequate dietary The Healthy | 36th week of (EPDS). Prenatal Incidence of poor
al., 2015) N=94 cohort study intake was analyzed | Eating gestation Ascore<9 maternal dietary
2 For fruit ,vegetables | Index (HEI) indicated intake was more in
and proteins was used to absence of females with
To categorize analyze 24 h depression antenatal depression.
carbohydrate intake | recall and and >9 as Antenatal depression
a cut-off point of > Food depressed. increased the risk of
175 Frequency poor Healthy Eating
g and for protein > Checklist. Index.
71 g and for fat (20 | Maximum
% of mean caloric score was
requirement ) was 50, a score
used to calculate >40
minimum fat indicated
requirement. good diet,
score
Micro -Nutrients
Plasma EPDS (scores Low Folate level
folate and >15 during Prenatal with more antenatal | Yes
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(Chong et Longitudina | 7.2% Plasma folate and vitamin B12 | Prenatal (At 26™- | pregnancy or At 26t1-28t1 but not with
al., 2014) I study from | antenatal vitamin B12 level. level. 28" weeks of >13 at weeks of postpartum
Singapore a population | & 10.4% Folic acid At 26th- gestation) postpartum gestation and 3- | depression.
709 based postpartum 28th weeks indicate month No association of vit
cohort. depression of gestation. depression. postpartum B12 & depression
(Fowles et Cross 17 out of 18 Average DQI-P The 24-hr Prenatal The Center Prenatal Emotional eatingin | Yes
al., 2012) sectional women scores were recalls for for response to anger
calculated from the | dietary Epidemiologic was negatively
three 24-hr recalls intake. Studies— related to intake of
for data analysis. The Dietary Depression iron and folate-rich
To complete the Quality Scale (CES- foods, and emotional
DQI-P, the volumes | Index— D) with a cut- eating in response to
of intake from the Pregnancy off of 16, anxiety was
grain, fruit, and (DQI-P); Stress negatively related to
vegetable food The DQI-P and Social intake of folate-rich
groups, nutrient score above Support foods.
amounts, percentage | 70 reflects subscales of Depressed women
of total caloric the most the Prenatal had an increased
intake from fat, and | desirable Psychosocial intake of calcium-
meal patterns eating Profile rich foods
(number of meals pattern. (PPP), and the
and snacks) were Emotional
used. Eating Scale
(EES)
Three subscales of postpartum Pregnancy, 4- CES-D for Pregnancy, 4- Positive association
the EAT have been | eating month, and 14- depressive month, and 14- between symptoms
Identified but Factor | attitudes month postpartum | symptoms, month of depression and
Eating Behaviors I scores are reliable | (EAT): 26- State Trait postpartum anxiety in perinatal
in pregnancy and item self- Anxiety period (both during
the postpartum report Inventory pregnancy and after)
(Carter et 64 women period. Therefore measure. (STAI)- and their eating
al., 2000) only total and anxiety patterns and BMI.
Prospective Factor I scores were symptoms The association was

study
(cohort)4

used in this study.
Factor I,“dieting,”
assesses
preoccupations with
shape and
pathological
avoidance of
fattening foods.

significant only in
postpartum period.

158




(Micali et
al., 2011)

Bristol
10887

Cohort5
study

13.9 to 40.5%
in index
groups and
10.6% in
control group.

The shape and
weight concern sub-
scales of the Eating
Disorders
Examination
questionnaire (EDE-

Q).

Eating
Disorders
Examinatio
n
Questionnai
re (EDE-Q)
Women
with either a
score of >2
on the EDE-
Q, or
presence of
pregnancy
SIV/laxative
use were
classified as
having
current ED
symptoms,
and with 0
as none of
these
symptoms.

Prenatal
(at 18 weeks in
pregnancy)

Crown-Crisp
Experiential
Inventory
(CCEl) to
assess
“probable
Anxiety
disorder”
using a cut-off
of 30 and
EPDS for
“probable
depressive
disorder”
using the
cut-off of 12.

Perinatal (at 18
weeks and 32
weeks in
pregnancy, 8
weeks

and 8 months
post-partum)

Women with
depression before
pregnancy were
more likely to
develop depressive
and anxiety
symptoms during the
pregnancy leading to
eating disorders and
change in appetite. 8
months postpartum
showed the most
significant
association between
depressive
symptoms and
eating disorders.

Yes
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(Hurley et Baltimore Cross- Quantified average Health Prenatal Spielberger Prenatal Variations in dietary | Yes
al., 2005) N=134 sectional daily intakes for 30 | Habits and (28 weeks of State-Trait (commenced at | intakes were
observation nutrients, energy History gestation) Anxiety 24 weeks’ associated with
al intake from sweets, Questionnai Inventory; gestation and fatigue, stress, and,
protein, re (HHHQ) Profile of continued at to a lesser extent,
carbohydrates, fats, | including Mood States monthly anxiety. Stress was
and alcohol; and FFQ to classify intervals) associated with
average weekly depression, higher intakes of
frequencies for food fatigue & energy,fats,proteinir
groups (vegetables, anger; on, and zinc, foods
fruits, bread, milk, Perceived from the fats, oils,
meat, Stress Scale sweets, and snack
fat/oil/sweet/snack). group.
Anxiety was
negatively
associated with
vitamin C and
positively with
higher intakes of
foods from the fats,
oils, sweets, and
snack group.
Oily fish and vegetarian Questionnaire Non
diets included foods with | quantitative
high content of food oily fish, offal and
(Hogg- nutrients and anti- frequency Postpartum Participants vegetarian diets
Kollars et | Austria nutrients, previously | questionnair reported PPD | Postpartum negatively correlated
al., 2011) 400 linked to PPD as e covered with depression
well as foods rich in | food and
antagonistic supplement
compounds of the intake
Retrospectiv nutrients during a
e survey 20.8% Supplements pregnancy
(Cross included
sectional) multivitamin &
minerals.

160




(Sontrop et
al., 2008)

Canada
2394

Cross
sectional

19%

Intake of fish and
EPA+DHA

FFQand 1
month recall

First and second
Trimester

CES-D; 16

Second or third
Trimester

No associations of
depressive
symptoms with
intake of fish and
EPA+DHA,

Yes
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8.4 Results
8.4.1 Operational Definitions

Perinatal depression encompasses depression during and after termination of
pregnancy and it can be defined as “an episode of major or minor depression with an onset
either during pregnancy (prenatal/antenatal depression), or during the first 12 months
(postpartum/postnatal depression)” (Mallikarjun and Oyebode, 2005).

The DSM-IV and ICD-10 are both operational diagnostic systems that attempt to
classify all known psychological disorders according to the number of criteria symptoms
that are simultaneously present and their adverse impacts on social functioning (Jablensky,
1999).

Following are the signs and symptoms provided by American Psychiatric

association (APA) for the diagnosis of depression: -

e Depressed mood most of the day

e Anhedonia (significant loss of interest or pleasure in activities which were
previously enjoyable)

e Significant weight loss or gain of more than 5% of body weight in one
month

e Psychomotor changes as observed by others (restless, agitated or slow)

e Fatigue or diminished energy level

e Feelings of worthlessness or inappropriate guilt

e Decreased concentration or indecisiveness

e Recurrent thoughts of death or suicide plan, or attempt (APA, 2000a).

An individual would be diagnosed with minor depression if a minimum of two and
not more than five of the signs and symptoms mentioned above are present for a period of
two weeks, with one of those symptoms being depressed mood or anhedonia (Association,
2000b, Judd et al., 2005). If five out of nine criteria are met in two weeks, with depressed
mood or anhedonia (loss of interest or pleasure) as one of the symptoms then it is

considered to be a case of major depression(Association, 2000b).
8.4.2 Study selection

Selection process of studies is seen in fig 16. From the selected databases 1585

articles were identified. The titles and abstracts were screened and 1437 articles were
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excluded and 148 studies were selected, their full texts retrieved and checked for
eligibility. Fourteen studies were included in review containing 4 cohorts, 8 cross
sectionals and 2 longitudinal and 2 surveys which represent 23629 subjects in all the

studies. Studies have been divided into four groups:

e First group has 1 cohort, 1 cross sectional and one longitudinal study
considering dietary patterns like western or health conscious or healthy and

not healthy.

e Second group has 3 cross sectional studies and one cohort study in which all

major macro and micronutrients in the diet are evaluated.

e Third group has one cohort and one cross sectional study in which specific
intake of micronutrients like folate and calcium are associated with

depression.

e Fourth group has 3 studies, 2 cohorts and one longitudinal considering various

eating behaviors.

e Final group has 2 cross sectional studies with specific food items like oily fish

and fats and its association with depression.

In the selected studies depression was measured by various screening tools. In 4
cohort studies EPDS with a different cut off ranging from 9 to 15 was used. Two cross
sectional and one cohort study used CES-D with a cut off score of 16. One cross sectional
study measured depression with Beck’s Depression Inventory (BDI) with 10 score and
another used K10 with >6 as cut off for depression. Primary Care Evaluation of Mental
Disorders (PRIME-MD) was used to screen for mental disorders in a cross sectional study.
Depression Anxiety and Stress Scale (DASS-42) and State Trait Anxiety Inventory
(STAI) were used to asses depression and anxiety symptoms in a cohort study and in a
cross sectional study. In another cohort study, in addition to EPDS, Crown-Crisp
Experiential Inventory (CCEI) to assess “probable anxiety with a cut-off of 30 was also

used.

In the reviewed studies the prevalence of prenatal depression varied from 7.2 —
21.6% (Paskulin et.al, 2017; Chong et.al 2014; Micali et.al, 2010; Sontrop et.al, 2008).
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Other studies reported much higher prevalence from 33% - 45% ( Lukose et.al, 2014;
Saeed et.al, 2015; ud Din et.al, 2014; Micali et.al, 2014) . Prevalence reported in

postpartum period was not as high, ranging from 10.4% - 20.8% (Chong et.al, 2014 ;

Chatzi et.al, 2011; Sontrop et.al, 2008).

Articles identified through literature search n=1585
PubMed = 525 CINAHL=150 EMBASE=150 ERIC=60
PsycINFO=200 Cochrane Library = 50 and Google
scholar =450

3

Excluded n=1437 based on title or

abstract

Articles retrieved for a more detail review n= 148

4

Excluded n=134
Not relevant to Hypothesis = 50

Considering other psychological

factors = 15
Different Study population = 40

Tools used for dietary and
depression measurements not

relevant =29

Articles included in the review n=14

Cohort 4 longitudinal 2 Cross sectional 8

Figure 16: Systematic Literature Review Process
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8.5 Quality Assessment

A checklist had been prepared after thorough literature search (Mirza and Jenkins,
2004, Fisher et al., 2012, Wagas et al., 2018) to assess the quality of the studies to be
included in the systematic review. This checklist comprised of total 12 items that help in
elucidating the quality of the studies. Five items were related to the methodology and
included information about clarity of aims and objective, adequacy of sample size,
representativeness of sample, response rate, study design, while another five explained the
analysis which encompassed data description, appropriate univariate and multivariate
analysis, reporting on null finding and generalizability issues. For ethical consideration,
obtaining informed consent form participants had also been included in the checklist.
Three assessors from the faculty had scored the studies against the checklist. Cross-
sectional study design and absence of any characteristics scored as “0” while analytical
study design and presence of characteristics gave “1” point. Based on these criteria

maximum score was 12.

Table 35 shows quality assessment of the studies included in the present review.
Out of 14 studies chosen for the systematic review, only one study (Hogg-Kollars et al.,
2011) did not mention its aims and objectives clearly and the same study did not use a
valid questionnaire to report depression as they relied on participants reporting Post-
partum Depression (PPD). Except two studies (Fowles et al., 2012, Bae et al., 2010), all
others used adequate sample size while only nine studies justified representativeness of
its sample. Eight studies used cross-sectional study design, whereas others were cohort or

longitudinal. None of them was experimental.

All studies described the data adequately but only five studies mentioned the
response rate of participants. Only three studies did not mention taking informed consent
from the participants before initiation of the study. As far as analysis is concerned, all but
one applied appropriate univariate analysis while multivariate analysis was performed by
total twelve studies. Two studies did not report null findings of the research and five did

not discuss generalizability issue of the research findings.
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Table 35: Quality Assessment

Author Clear Adequate Repre | Measure | Response Adequate Appropriate | Multivariate | Informe Discussion of | Null finding Prospective
study sample size | sentat | sof rate description | univariate statistical d generalizabilit | reported case control
aims or ive depressi reported, of data statistical analysis consent y (1)/Cross

justificatio | sampl | on Loss of analysis received sectional design
n eor reliable sample due ?

justifi | and valid | to attrition

cation reported

Chong et al. 1 1 1 1 1 1 1 1 1 0 1 1

Fowles et al. 1 0 0 1 0 1 1 0 1 1 1 0

Hogg-kollars et al. 0 1 0 0 0 1 1 0 0 1 1 0

Sontrop et al. 1 1 0 1 1 1 1 1 1 0 1 0

Carter,et. Al 1 1 0 1 0 1 1 1 1 0 1 1

1998

Hurley and L. E. 1 1 0 1 0 1 1 1 1 1 1 0

Caulfield

2005

Micali ,et.Al 2001 1 1 1 1 0 1 1 1 1 1 1 1

Hyun Sook Bae,2010 1 0 1 1 0 1 1 1 1 0 1 0

Ammu Lukose, 2013 1 1 1 1 0 1 1 1 1 1 1 0

Zia ud Din, 2014 1 1 1 1 0 1 1 1 1 1 1 0

Ayesha Saeed, 2016 1 1 1 1 1 1 1 1 1 1 1 1

Chatzi et. Al 1 1 1 1 1 1 1 1 1 0 0 1

Paskulin et. Al 1 1 1 1 1 1 1 1 0 1 1 0

Barker et. Al 1 1 1 1 0 1 0 1 0 1 0 1

0 denotes No, 1 denotes Yes
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8.5.1 Results from the studies
In this section results of the studies are discussed according to the groups.
Dietary Pattern

One cohort, 1 cross sectional and one longitudinal study considered the association

of dietary patterns with pre-natal depression.

A prospective, population based cohort study conducted by Chatzi et al in Greece,
investigated whether dietary patterns during pregnancy are related to postpartum
depression (PPD) in 529 women. By using FFQ in mid pregnancy and the Edinburg
Postpartum Depression Scale (EPDS) at 8-10 weeks postpartum at cut-off value 13,
Principle component analysis (PCA) and factor loading to identify two different dietary
patterns, ‘healthy’ and ‘Western’. Healthy pattern found as protective factor against PPD
in second and third tertiles (RR =0.52 and 0.51 CI 0.30-0.92 and 0.25-1.05 P =0.03 and
0.07) respectively compared to least healthy tertile after adjusting for confounders and p
for trend in adjusted model was 0.044. Similar significant association was found when
depression scores were used as continuous variable (highest v. lowest tertile: B-coefficient

=1.75, P =0.02, p for trend = 0.022).

Barker et al conducted a longitudinal study in 6979 mother—offspring pairs, which
showed how an unhealthy dietary pattern of a woman is related to higher incidence of
antenatal depression and a healthy diet can lower the probability of maternal depression;
furthermore, the research went a step ahead to study the cognitive function of the child as
well. Study results showed that prenatal depression was associated with unhealthy diet
(p<0.05) and ultimately with less child cognitive function. In second model, prenatal
depression symptoms were related to less prenatal healthy diet (p<0.05). Both model
showed no significant association of prenatal depression with postnatal dietary habits
(p>0.05).

To evaluate the association between dietary patterns and mental disorders among
pregnant women in southern Brazil, Paskulin and colleagues conducted a cross sectional
study. Dietary patterns of the sample were determined by cluster analysis, three dietary
patterns - restricted, varied, and Common-Brazilian were identified. Food items mostly
found in the “restricted dietary pattern” were cookies, French fries, snacks, soft drinks,
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natural juice, whole milk, cocoa powder, yogurt, and ice cream. Grains, cereals, and
tubers; breads, cakes, and cookies; fruits; and vegetables were included in “varied
pattern”. The “Common-Brazilian pattern” was composed of french rolls, beans, boneless
beef/chicken or eggs, coffee with sugar, margarine, and artificial juices. Overall the
prevalence of depression was 21.6% (95%Cl 18.7- 24.6). Women who presented a
“Common-Brazilian dietary pattern” had a 62% higher prevalence of major depression
and  showed statistically significant association (PR 1.62; 95%CI 1.15-2.30; p<0.01)
when compared to “varied pattern” of consumption. This association remained significant
even after adjusted for potential confounders (PR 1.43; 95%CI 1.01-2.02; p=0.04) but
with slightly lower values. “Restricted dietary pattern” showed no significant association
with major depression symptoms as we compared to “varied pattern” (p>0.05). When
major depressive symptoms compared with various food groups, it was found that low
consumption of fruits (PR 1.43; 95%Cl 1.04-1.95; p=0.03) and high consumption of
sweets/sugars and (PR1.91; 95%CI 1.19-3.07; p=0.01) were associated significantly with

higher prevalence even after adjusted for confounders.
All Nutrients

Three cross-sectional and one cohort study used FFQs and 24-hour recall

questionnaire to quantify essential nutrients from all food groups.

A hospital-based, prospective cohort study was conducted on 94 middle class
antenatal attendees at the beginning of second trimester in a tertiary care hospital in,
Pakistan (Saeed et al., 2016a). Exposure was antenatal depression, measured by EPDS.
Overall 43% of women were depressed at a cut-off point of 9 on EPDS. Maternal dietary
intake was measured through 24 Hour Recall and Food Frequency Checklist at the start
of cohort and again in 36th week of gestation. Baseline maternal dietary intake (24 h
recall) revealed that mean difference of just one Healthy Eating Index (HEI) score
between depressed (24.3 HEI score) and non- depressed (25.3 HEI score) antenatal
women at the initiation of study had increased to 5 + 5.3 HEI scores at the end of the
cohort with 21.2 HEI score for depressed and 26.2 HEI score among non-depressed
antenatal women. Saeed et al found that at the end of cohort, poor maternal dietary

consumption attributed 62% to antenatal depression with higher incidence of poor
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maternal dietary intake among antenatal depressed females than non-depressed (R.R =
2.582; Cl 1.60-5.23; p<0.001).

The three cross sectional studies assessed the prenatal women for depression and
dietary intake in antennal clinic in Korea and tertiary care hospitals in India and Pakistan.
In the Korean (Bae et al., 2010) study , BDI was used for degree of depression in pregnant
women. The group with less than 10 points, was classified as low-depression (LS) score
group, and the one with more than 10 points was high-depression score (HS) group.
Though the LS group showed higher intake tendency in consumption of most nutrient
intakes than HS group, but no significant difference was found among LS and HS groups
in terms of total energy intake and macronutrients (p>0.05). In micronutrients,
consumption of total calcium (p=0.017), plant calcium (p=0.014), plant Fe (p=0.008),
potassium (p=0.001), total folate (p=0.043) and dietary folate (p=0.006) were found
higher among LS than HS group and the differences was statistically significant.

In an Indian study by (Lukose et al., 2014), women in early pregnancy were
screened for depression using Kessler Psychological Distress Scale (K10). An interview
administered FFQ was used to estimate the habitual dietary intake for the preceding 3
months. Energy adjusted nutrients intake was slightly higher among non-depressed
women as compared to depressed except folic acid, consumption of which is slightly
higher among depressed and the intake of phosphorus was equal among both the group.
Despite the difference in intake of nutrients among two groups, no statistically significant
association was found between depressive symptoms and intakes of energy, protein, fat,
carbohydrate, vitaminB12, Folate, vitamin C and iron status (all p>0.05). Significant
associations of less depressive symptoms with anemia as compared to non -anemic (24
vs. 37 %, p = 0.021) and microcytic anemia (37 vs. 22 %, p = 0.018) were found.

The cross sectional study in Pakistan examined the association of psychological
distress with dietary intake of food groups, energy, macronutrients and micronutrients in
230 women enrolled in antenatal clinic. Psychological symptoms were assessed using
(DASS-42). Assessment of maternal dietary intake was carried out using a validated semi-
guantitative (FFQ). Data from the FFQ was also used to generate a food variety score

(FVS). In both the unadjusted and adjusted analysis, no significant differences in mean
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intake of dietary energy, carbohydrate, fat or protein between the two groups were found
(p>0.05) but intake of calcium (688; 95%CI 645, 731; p=0.001), iron (8.61; 95%CI 8.43,
8.79; p=0.001) and vitamin B3 (14.39; 95%CI 13.88, 14.90; p=0.003) was significantly
higher in women without DAS symptoms than in distressed women while unadjusted and
this association was reinforced with slightly higher values when adjusted for confounders.
FVS of the distressed group was lower in both unadjusted (mean FVS 27; 95%CI 24, 29;
p=0.000) and adjusted (mean FVS 26; 95%CI 24, 29; p=0.000) models than that of the
group without DAS symptoms.

Eating behavior

One cross sectional and two longitudinal studies considered the association of

eating habits with perinatal depression.

In a longitudinal prospective study conducted by Alice S. Carter, associations
between body mass index (BMI; kg/m2), eating attitudes, and affective symptoms during
pregnancy and the postpartum period was described in a sample of 64 women. The
majority of mothers were middle class married Caucasian or living with the baby’s father.
Women were enrolled during pregnancy and monitored prospectively to 14 months
postpartum. Measures included self-reported pre-pregnancy and 4-month postpartum BMI
as well as pregnancy, 4-month, and 14-month postpartum eating attitudes (EAT),
depressive symptoms (CES-D), and anxiety symptoms (STAI). Results showed evidence
for a significant, albeit moderate, relationship between high BMI and symptoms of
depression at 4 months (mean CES-D 19.5 £6.4; p<0.008) and 14 months (mean CES-D
19.1+4.2; p<0.008) postpartum. On regression analysis, 4 months post-partum eating
attitudes (p<0.05) and BMI (p<0.01) found as predictors of depressive symptoms at 14

months post-partum.

In a cross-sectional observational study, conducted by K. M. Hurley, one hundred
thirty-four women with low-risk normal pregnancies showed association of six indices of
psychosocial wellbeing with dietary intake at 28 weeks of gestation. Psychosocial
characteristics, including anxiety, depressed mood, anger, fatigue, social support, and
stress were assessed between 24 and 32 weeks of gestation. Psychosocial factors were

measured by using Spielberger State-Trait Anxiety Inventory (STAI), Pregnancy
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Experience Scale measures, Profile of Mood States, Perceived Stress Scale, Marlowe-
Crowne Social Desirability Scale. Health Habits and History Questionnaire (HHHQ),
which includes a food frequency questionnaire, were used to estimate usual dietary intake.
Pearson product-moment correlations were calculated to determine the relationships
between psychosocial factors and diet. Significant correlation of maternal stress was found
with consumption of total energy (Pearson correlation 0.22; p<0.05), fat (Pearson
correlation 0.24; p<0.01), proteins (Pearson correlation 0.24; p<0.01), iron (Pearson
correlation 0.21; p<0.05), and zinc (Pearson correlation 0.24; p<0.01) but the association

lost significance after adjusted for total energy intake.

Nadia Micali and colleagues conducted a longitudinal, prospective study of
women and pregnancy which was part of the Avon Longitudinal Study of Parents and
Children (ALSPAC). This study investigated the effect of past depression, past and current
eating disorders (ED) on perinatal anxiety and depression in a large general population
cohort of pregnant women. Anxiety and depression were measured during and after
pregnancy in 10,887 women using the Crown-Crisp Experiential Inventory (CCEI) and
Edinburgh Postnatal Depression Scale. Women were grouped according to depression and
ED history. The course of depression and anxiety were compared with linear mixed-effect
regression models; and probable depressive and anxiety disorders using logistic

regression.

Women with both past depression and past/current ED had high depression in
perinatal period; this was most marked in the group with pregnancy ED symptoms and
past depression (b coefficient: 5.1 (95% CI: 4.1-6.1), p<0.0001), especially at 8 months
post-partum. Multivariate logistic regression showed that at 18 weeks of gestation all
women except those with past ED had a higher risk for a probable depressive disorder as
compared to non-psychiatric controls. At 8 months the group with post-partum pregnancy
ED symptoms and/or past depression conferred the highest risk for a probable depressive
and anxiety disorder. Results showed Pregnancy ED symptoms and past depression have
an additive effect in increasing the risk for depression and anxiety in perinatal period.
Likelihood ratio of a probable depressive disorder at 8 months post-partum was decreased

to 8.2-39.1% in various groups as compared to non-psychiatric controls.
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Micro-Nutrients

One cross-sectional and one cohort study with an aim to assess the association of

micro-nutrients with depression were included in the present systematic review.

Cross- sectional study was conducted by Fowles et al in central Texas. Total 18
women were recruited to assess the correlation among maternal depression and dietary
intake. The Center for Epidemiologic Studies—Depression Scale (CES-D) was used to
assess depressive symptoms among participants. Higher scores indicated higher frequency
of depressive symptoms. The Dietary Quality Index—Pregnancy (DQI-P) was used for
nutritional assessment. DQI-P scores of >70 indicate good adherence to dietary
recommendations. Non-parametric Spearman’s rho was used to correlate maternal
depression and self-reported dietary consumption. Depression was significantly correlated
with calcium-rich food intake (spearman’s rho = 0.60, p = 0.018). Due to small sample

size, the results of this study should be interpreted with caution.

A prospective cohort study was conducted to assess the relationship of folate and
vitamin B12 concentrations during pregnancy with probable antenatal and early postnatal
depression by Chong et al. Asian, (Chinese, Malay, and Indian), mothers were included
in the study who were residents of Singapore. Data on depression was collected from total
709 women by using EPDS at 26th week gestation and 3 months postpartum. EPDS scores
>15 during pregnancy or >13 at postpartum indicate depression. Plasma folate and vitamin
B12 levels of participants were estimated by blood tests. Independent two samples t-test
for continuous variables and the chi-square test for categorical variables as well as
multiple logistic regressions were performed for statistical analysis. Rates were adjusted
for maternal age, ethnicity, educational level, gravidity and variables associated with
health status of mothers. Plasma folate level was significantly lower among women with
antenatal depression than non-depressed (p=0.011). Logistic regression model after
adjusted for confounders showed that likelihood of antenatal (95% CI: 0.52, 0.94,
p=0.016) and post-natal depression (95% CI: 0.58, 0.99, p= 0.040) was decreased by a
factor of 0.69 and 0.75 for a unit increase in folate level respectively. No significant

association of vitamin B12 was found with antenatal and postpartum depression.
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Oily fish and vegetarian diets

Only two studies fulfilled the criteria to be included in this group of present
systematic review; out of those, one was retrospective survey and the other one was cross-

sectional study.

Hogg-kollars et al, in 2011, conducted a retrospective survey in Austria on 400
pregnant women recruited from 2003 to 2008, to correlate post-partum depression with
various nutrients and anti-nutrients taken through food or supplements. Recruited mothers
were classified into two groups as with or without postpartum depression on self-report
basis. A Food Frequency Questionnaire comprising of 55 items was used to collect
information about nutrients and anti-nutrients taken during pregnancy. Discriminant
analysis, independent t-test, Pearson's product moment correlation and crosstabs with chi-
square tests were used for inferential statistics along with descriptive statistics. Intake of
oily fish (p= 0.03) and offal (p= 0.01) were significantly higher among depressed than
non-depressed women. Women on vegetarian diet (47.4%) were more depressed than
those who were on non-vegetarian (19.4%) diet (Pearson) [Chi-square = 8.6; df=1, p
=0.003].

A cross-sectional study was conducted by Sontrop et.al, on 2394 pregnant women
in Canada. Food-frequency questionnaires (FFQ) and Center for Epidemiologic Studies —
Depression Scale (CES-D with a cut-off >16) were used to assess nutritional status and
depression respectively. Marine food was categorized into four verses canned food, dark
meat fish, other fish and shrimp/lobster/scallops. Consumption of EPA+DHA in mg/100
g of marine food in above mentioned categories was 0.57 mg/100 g in canned tuna fish;
1.57 mg/100 g dark meat fish; 0.35 mg/100 g in other fish and 0.25 mg/100 g in
shrimp/lobster or scallops. In order to see the association of CES-D scores with fish &
EPA+DHA, sequential multiple linear regressions were performed. This study revealed
18.8% women with probable depression. Multiple regression analysis showed protective
effect of >1/week fish consumption on depression (b = -0.8, CI: -1.5, -0.1, P<0.05)
however, after control for confounders this association lost statistical significance.
Consumption of more EPA+DHA was associated with less depressive symptoms but only

in current smokers and women of single marital status.
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8.6 Discussion

This systematic review of 14 studies has mainly shown association of perinatal
depression with dietary intake, whereas one study did not show any association. Three
studies showed protective effect of diet patterns like healthy diet(Barker and Thornburg,
2013a), health consciousness (Chatzi et al., 2011) and varied diet (Paskulin et al., 2017)
which mostly consisted of cereals, non-meat proteins, dairy products ,fish ,green
vegetables and fruits in pre and post-natal periods. One study also reported protective
effect of micronutrient (folate level) with prenatal depression(Chong et al., 2014). Another
study(Hurley et al., 2005) on diet behavior observed protective association of Vitamin C
with anxiety. While Hogg-collars and colleagues found higher intake of oily fish, offal
and vegetarian diets among depressed women in postpartum period. Three other studies
included in this review, found association of diet behaviors, (eating disorders, attitude and
health habits) predominantly with postnatal depression. Association of energy, macro and
micronutrients from diet with perinatal depression was observed in three studies in which
low intake of micronutrients like calcium, iron and vitamin B3 was associated with
depression whereas no difference in energy and some micro and macronutrient was
observed. In order to clearly answer the question whether certain diets and nutrients
influence the risk of perinatal depression, the discussion below is arranged according to
the groups of studies. The issues discussed below need consideration in future study

designs.
8.6.1 Dietary measurements

Most of the studies assessing the intake of macro or micro nutrients rely upon Food
Frequency Questionnaires or 24 hour recall methods, where recall bias can interfere with
the authenticity of the results(Tucker et al., 2013). Such assessment is usually done only
once during the study with no pre-pregnancy baseline nutritional status available. During
different phases of pregnancy dietary intake and demand for the nutrients may vary (Wu
et al., 2004), Therefore, it is important to have a baseline measurement before pregnancy

and then the subsequent measurements should be done at regular intervals.

Out of 14, in our review 9 studies have used FFQs (Barker and Thornburg, 2013a,
Chatzi et al., 2011, Lukose et al., 2014, Hogg-Kaollars et al., 2011, Hurley et al., 2005,
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Paskulin et al., 2017, Sontrop et al., 2008, ud Din et al., 2014). Whereas, 24 Hour recall
has been used by 4 studies either alone or in addition to FFQ (Chatzi et al., 2011, Bae et
al., 2010, ud Din et al., 2014).

Blood analysis can verify what is processed and made available by the body. In
this review blood analysis by three studies was done (Chong et al., 2014, Bae et al., 2010,
Fowles et al., 2011) specifically for B12, folate, Iron indices and placental bio markers.

This however does not capture unknown food compounds.

Nutrition is measured at only one point in time in studies but long time dietary
habits are more important as baseline nutritional level is important for comparison. Only
one study did that Lukose et.al, took pre study dietary recall measurements for the last 3
months. Three studies captured one month recall for food frequency (Chatzi et al., 2011,
Paskulin et al., 2017, Sontrop et al., 2008). Rest of the studies captured either one week

or two weeks’ recall.

Only two studies measured dietary intake more than once at the start of cohort in
early pregnancy and then at 36 weeks. The second study obtained 3, 24-hour recall on
weekly basis. Three separate day recall are considered a sensitive measure of diet intake
(r=.78, p< .01) with strong correlation between 3 and 7-day food records. There is high
correlation between 24-hour recall and 7 days’ food records. Twenty four hour recalls
provide more accurate assessment of current dietary intake than either food records or

food frequency questionnaire (Fowles et al., 2011).

Ideally, dietary intake should be measured at baseline or prior to pregnancy and
again at several follow-up time points to control the recall bias of a FFQ. The timing of
the measurements was highly variable in all the studies. Nine studies took measurements
during prenatal time ranging from 14-36 weeks and two studies (Fowles et al., 2011,

Barker and Thornburg, 2013a) measured in postnatal period.

Dietary intake and needs vary to a great extent in pregnancy and postpartum
period the timings of measurements should be considered in multivariate analysis ,but in
this review only one study included it((Chong et al., 2014) although all the studies except

one used multivariate models .
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8.6.2 Maternal depression measurement

Each study in the review used a different tool to measure depression, for example,
EPDS and CES-D ,BDI, K 10, DASS-42 etc. Among the instruments measuring maternal
depression, EPDS is the most extensively used tool (Gibson et al., 2009, Spies et al., 2009)
and in our review six out of fourteen studies also used EPDS. It is a known fact that the
best method to diagnose depression is a clinical interview, carried out by a trained
professional; however, it may take more than an hour which makes it less suitable to be
used in research settings(Bennett et al., 2004). The symptoms of depression vary during
various stages of pregnancy, therefore, valid, reliable and easily administered tools are
essential for correct and early diagnosis of depression (Noble, 2005b). A study by Su et al
observed that the optimal cut-off score for EPDS is 12/13 (Su et al., 2007), whereas, in
another study, the best cutoff score for EPDS was found to be >8 (Santos et al., 2016). In
the present review, Saeed et al, used EPDS with a slightly lower cutoff score of > 9. A
score of less than 9 stipulated absence of depression and 13 was severe depression whereas
a score of 9-12 was considered to be moderate depression (Saeed et al., 2016a). Whereas,
the cut off scores ranged between >12-15 in pre and postnatal time periods in other studies
(Micali et al., 2011, BARKER and THORNBURG, 2013b, Chatzi et al., 2011, Chong et
al., 2014, Hurley et al., 2005). The other most frequently used screening tool in this
systematic review is CES-D, which has been with a cut off score of 16 (Fowles et al.,
2011, Sontrop et al., 2008) for prenatal depression and by Carter et al., where both pre and
post-natal depression were measured. In a study K-10 compared well with the (EPDS) in
detecting depression (Lukose et al., 2014). Another instrument used was BDI consists of
21 items and follows the DSM-1V criteria for depression. It detects intensity of depression
in both psychiatric and normal populations (Smarr and Keefer, 2011), with a cut off score
of > 10 for detection of mild depression. In this systematic review, Bae et al also used
BDI with a cut off score of > 10 (Bae et al., 2010). DASS-42 has been found to be a
reliable and authentic tool to identify the three states of psychological distress i.e.
depression, anxiety and stress (DAS) separately. Moreover, it covers more general

dimensions of psychological distress as well (ud Din et al., 2014).

History of depression prior to pregnancy is a known risk factor for perinatal

depression, and antenatal depression may predict post-partum depression; therefore, it is
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critical to include pre-pregnancy or antenatal screening measurements. In this review only
one cohort study measured pre pregnancy depression along with Eating Disorder (ED).
Women with past depression (independent of ED history) had higher depression and
anxiety scores overall compared to controls. However both pregnancy ED symptoms and
past depression conferred the highest risk over time (Micali et al., 2011). However five
studies including two cohort, two longitudinal and (Chong et al., 2014). A cross sectional
study took repeated measurements in pregnancy and postpartum (Micali et al., 2011,
Hurley et al., 2005, Carter et al., 2000, Barker and Thornburg, 2013a, Chong et al., 2014).

It is important to understand that screening tools have good sensitivity and
specificity, however, use of lower cut-off points may increase the number of false
positives, resulting in over estimation of prevalence of depression in different trimesters
of pregnancy (Gibson et al., 2009). For EPDS in this review a few studies have mentioned
a sensitivity ranging from 57% to 95% ((Chong et al., 2014, Chatzi et al., 2011) while
100% sensitivity for K10 was reported in an Indian study (Lukose et al., 2014). High
internal consistency (r = .85 - .90) and test retest reliability is reported for CES-D , BDI
and DASS-42 (Fowles et al., 2011, Carter et al., 2000, ud Din et al., 2014).

8.6.3 Sources of Bias

There were four Cohorts, two longitudinal and eight Cross-sectional studies
included in this systematic review. We were not able to find any RCTs related to our
research hypothesis and none of them was a nested cohort. However, two of the studies,
(Chong et al., 2014, Lukose et al., 2014), were part of large trials. One cross-sectional,
was part of a cohort study(Paskulin et al., 2017). In cross-sectional studies it becomes hard
to determine whether depression has led to poor dietary habits or vice versa. Three (One
Cohort and two cross sectional) out of fourteen studies had a sample size of less than 200
which may have made it difficult to detect any differences in exposure and outcome

measures.

Three studies observed healthy dietary patterns and association (Chatzi et al.,
2011, Barker and Thornburg, 2013a, Paskulin et al., 2017) with perinatal depression. They
found that health conscious diet, healthy diet and Brazilian food, consisting of vegetables,

fruits and nuts, sea food, olive oil etc. are associated with lower levels of depression. Saeed
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et, al., and Bae et, al., observed that there is a protective association between various micro
and macro nutrients and level of prenatal depression. Low levels of folate (Chong et al.,
2014), less oily fish and offal (Fowles et al., 2011)are associated with depression .The

remaining studies did not report any significant associations.

The enrollment and inclusion criteria of study participants were described in detail
and most of the studies adjusted for confounders.

8.6.4 Nutritional deficiencies

There is a great extent of variation in the settings where the studies in this review
were carried out ,most of the studies were in the high income countries Like UK (Micali
et al., 2011) Austria ((Hogg-Kaollars et al., 2011) Singapore (Chong et al., 2014) Canada
(Sontrop et al., 2008) . Two studies in USA although a high income country but the
sample belonged to lower class (Fowles et al., 2011) and middle class women (Carter et
al., 2000) . Three studies were from low income countries, out of which two were from
Pakistan and one from India. Prevalence of both the factors under study, perinatal
depression and nutritional deficiency is high in low income countries which has been
demonstrated in these studies .A cohort study in Pakistan(Saeed et al., 2016a) found that
prenatal depression increased the risk of poor HEI and the intake of all macronutrients is
below the recommended in these women . The cross sectional study found that the mean
dietary intake of calcium, iron, vitamin B3 and food variety score (FVS) were lower in
distressed women .The Indian study however could not demonstrate any association of

nutrients with prenatal depression.

Studies from the high income countries are focusing on the association of dietary
patterns, behaviors and intake of specific nutrients like vitamin B12, Folate etc. or specific
food items like oily fish. These studies found association of perinatal depression with
dietary patterns like healthy, health conscious and Brazilian diets. Recently, research
interest has shifted toward study of the potential interaction between mental disorders and
dietary patterns, which represent a broader framework of usual dietary habits.

This study investigated the effect of past depression, past and current eating
disorders (ED) on perinatal anxiety and depression which was marked in the group with

pregnancy ED and symptoms and past depression (Micali et al., 2011) . Another study in
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high income country setup describes associations between body mass index (BMI,
kg/m2), eating attitudes, and affective symptoms across pregnancy and the postpartum
period .Results of this study show that eating attitudes and BMI in pregnancy predicted

postpartum depressive symptoms(Carter et al., 2000).

Most of the studies had large sample size to explain the association of depression

with dietary measures.
8.7 Strengths and Limitations

Our systematic review consists of fourteen studies elucidating the association of
perinatal depression with dietary intake of women. The selected studies are based on broad
inclusion criteria and cover a wide range of depression and dietary measurements and
spread over prenatal and postnatal periods. Research shows that prenatal depression is
prevalent as well as is a risk factor for postnatal depression; hence both time periods are

covered in our review.

Due to the diversity of studies we grouped them into those which focus on all
nutrients, micronutrients, dietary patterns, dietary behaviors and oily fish for review
purposes. This gives an in depth understanding of the relationship of maternal depression
with not only whole or specific nutrients in diet but also into the dietary patterns and
behaviors. Previous studies of the association between diet and depressive illness focused
on individual nutrients or food groups However, nutrients and foods may have synergistic
and inhibitory properties that may attenuate the relationship between isolated nutrients
and health outcomes(Jacka et al., 2013). We have included studies on diet patterns in our
review as recently research interest has shifted toward study of the potential interaction

between mental disorders and dietary patterns.

One of the limitations of the study is absence of meta-analysis which was not
possible due to heterogeneity of the studies included in review. However this review is
comprehensive enough and taken into consideration a phenomenon which is still not well

researched.

Our review had all observational studies and none were RCTSs, as the trials in this
area usually consist of short follow-up periods, small sample sizes, a single nutrient
intervention being studied, and homogeneous samples that do not include pregnant
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women. We were still able to see relationship of perinatal depression with diet in cohort
and longitudinal studies in our review. Most of the studies in our review were cross
sectional a design which prevents conclusive inferences about the direction of association

between diet and perinatal depression and is subject to reverse causation.

Although most of the studies have provided information on potential social and
environmental factors that are associated with the risk of perinatal depression, there may
be other factors linked with both depression and diet during pregnancy that could explain

this association.
8.8 Conclusion

Previously studies focused on individual nutrients and food groups when exploring
association between depression and diet. Considering diets and dietary patterns, however,
better reflects the results from cumulative food consumption. More holistic approaches to
exposure and outcome measurement may therefore be useful approach in future
epidemiological studies. This review was not able to show any conclusive association of
maternal depression with dietary intake, yet it has contributed as guidance for future
research. Longitudinal studies in countries where both problems are prevalent will
produce significant evidence and also take care of the reverse causality which is a feature
of cross sectional studies.
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CHAPTER 9

AIM AND OBJECTIVES

9.1 Aim

The present research is aimed at determining the prevalence of prenatal depression
and exploring the relationship of prenatal depression and its risk factors with the dietary

intake in a representative population of women living in rural setting of Pakistan.
9.2 Objectives

1. To assess and compare the consumption of food groups and nutrients among
depressed and non-depressed pregnant women living in Kallar Syedan, sub-

district of Rawalpindi, Pakistan.

2. To determine the association of prenatal depression with dietary intake of

women living in Kallar Syedan, sub-district of Rawalpindi, Pakistan.

3. To determine the association of socio-economic, demographic variables,
social support, decision-making, stressful life events and intimate partner
violence with dietary intake of women living in Kallar Syedan, sub-district of

Rawalpindi, Pakistan.
9.3 Hypotheses

Null Hypothesis 1: There is no association of prenatal depression with inadequate

dietary intake in women living in Kallar Syedan, sub-district of Rawalpindi, Pakistan.

Research Hypothesis 1: There is an association of prenatal depression with
inadequate dietary intake in women living in Kallar Syedan, sub-district of Rawalpindi,
Pakistan.

Null Hypothesis 2: There is no association of stressful life events, perceived and
available social support, decision-making and Intimate Partner Violence with inadequate

dietary intake of women living in Kallar Syedan, sub-district of Rawalpindi, Pakistan.
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Research Hypothesis 2: There is an association of stressful life events, perceived
and available social support, decision-making and Intimate Partner Violence with
inadequate dietary intake of women living in Kallar Syedan, sub-district of Rawalpindi,

Pakistan.
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CHAPTER 10

METHODOLOGY

10.1 Introduction

This chapter describes instruments used for dietary assessment of pregnant
women, its validation and adaptation for this study. In the end, the methods of statistical
analysis adopted for this study are also described.

The details regarding study site, eligible study population, choice of study design
and the instruments for assessment of prenatal depression have been discussed in Chapter

4. The description of all the independent variables has also been presented in Chapter 4.
10.2 Dietary Assessment Methods

Choosing the most suitable dietary assessment method for addressing a research
question requires vigilant consideration. The primary research question must be clearly
stated, while the questions of secondary importance should also be recognized. Choosing
the most appropriate dietary assessment tool for the study depends on multiple factors
(Thompson and Subar, 2013) for which one must take into consideration the following
questions: (1) Is information required about foods, nutrients, other food components, or
specific dietary behaviors? (2) Is the emphasis of the research question on finding food
intakes using estimates of average intake, and does it also require distributional
information? (3) Is the target of the research question on exploring the link between diet

and health outcomes? (Thompson and Subar, 2013).

As the main target of this study was to explore the association of prenatal
depression with dietary intake, literature from Thompson et al (Thompson and Subar,
2008) has been reviewed which focuses on an individual-level of food intake assessment
method, and is intended to serve as a resource to describe the intakes of a population,
using individual measurements for group-level analysis (EDITION, 2013). Table 36

below describes the various methods of dietary assessment:
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Table 36: Dietary Assessment Methods

METHOD

DESCRIPTION

Retrospective Method

24-Hour recall

The study participants are interviewed, either in person or by phone,
regarding all types of food ingested in the last 24 hours, starting with
the food taken just ahead of the interview. Various tools are used to
make a rough estimation of the portion sizes.

Food frequency

questionnaire

The participants are provided with an existing list of food items so
that they are able to choose the food items they consume and how
often do they consume them. However, nutritional value cannot be
measured by this questionnaire.

Semi-quantitative Food

frequency questionnaire

This differs from FFQ as it specifies the serving sizes; commonly
used foods are selected and important sources of nutrients are
incorporated to make the questionnaire valid.

Burke-type dietary history

Firstly, the study participants describe all types of foods they usually
ingest and then interviewer asks about its quantity and frequency.
Extra information can also be taken in this regards by food diaries,
mind full inquiries and various other methods.

Prospective Method

Weighed food record

In this method, the participant weighs all food and drinks ingested
instead of just a rough calculation.

Electronic record (food
recording electronic device
FRED)

The participants record everything they eat on a special electronic
recording device.

Duplicate portion analysis

A duplicate portion of the foods and beverages ingested by an
individual is collected; foods are then chemically analyzed to
obtain a direct nutrient analysis.

Food records, 24-hour recalls and food-frequency questionnaires (FFQs) are most

common to estimate

dietary intake in epidemiological research. Each method is

characterized by a number of strengths and limitations which need to be considered when

choosing a tool for dietary data collection(Margetts and Nelson, 1997) .

10.2.1 Selected Dietary Methods

For this study the tools selected for measurement of dietary intake include: -

1. Food Frequency Questionnaire

2. Twenty-four hour (24 hr.) dietary recall
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Over the years epidemiologists and other medical researchers have been extremely
interested about how diet affects health and disease but the major barrier to research on
nutritional causes of disease is the ambiguity regarding the validity of existing dietary
assessment methods and the consequent uncertainty about the results obtained. (Block,
1982)

In many epidemiologic and clinical researches, a method is needed that is valid at
the individual level, and is easier and less costly to administer. Therefore, many
researchers have designed and validated food frequency questionnaires. The literature
reviewed below will provide a brief account of the validation and use of FFQ globally as

well as in Pakistan.
10.2.2 Food Frequency Questionnaire (FFQ)

Food Frequency Questionnaires are usually the most reasonable instruments for
practical and economic considerations. The most widely used FFQs are the Block (Block
etal., 1986), Willett (Willett et al., 1985) and more recently, the National Cancer Institute
(NCI) Diet History Questionnaire (DHQ) (Subar et al., 2000). This dietary assessment
tool is generally used for epidemiologic research of chronic diseases in order to illustrate
the dietary intakes of study participants at individual level. Such questionnaires are
engaging since these are meant to assess usual or long-term intake, which is a more
relevant determinant of chronic disease than are actual measures of recent diet. Moreover,
they may be self-administered and processed at low cost for large study populations. All
these have been developed for US populations but the Canadian researchers conducting
large dietary studies also relied on these.

10.2.3 Validation of FFQ for Non-Pregnant Population

Block et al developed a self-administered diet history questionnaire for
epidemiologic and clinical use. The food list and the nutrient values linked with it were
developed using dietary data from 11,658 adult respondents who were part of the Second
National Health and Nutrition Examination Survey (NHANES I1) (Block et al., 1986).

Willett et al from 1979 onwards, developed and tested several FFQ for collection
of dietary intake data (Willett et al., 1985). The initial version, had 61 food items, was
tested among female nurses and was shown to provide reasonable measures of nutrient
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and food intake compared with four week diet records. Another nutrient questionnaire,
developed and tested by Willet, consisted of 131 food items. This 131-item FFQ was
evaluated in comparison with two-week diet records in a population of male health
professionals; the validity of most nutrient intakes improved with the increased number
of foods. In another analysis, same researchers then measured the reproducibility and
validity of the food intake measurements of this expanded questionnaire in the same
population of men who were participants in the health professionals follow-up study
(Willett et al., 1985).

Canadian nutritionists and epidemiologists observed that though there were
similarities in Canadian and US dietary habits, some differences in food availability and
nutrient fortification still existed (Association, 2003). Food frequency questionnaires
designed for the USA may, therefore, not provide the accurate estimates of dietary intake
in Canadian populations (Association, 2003). Hence, llona Csizmadi and colleagues
undertook to review and modify the National Cancer Institute’s Diet History
Questionnaire (DHQ) and its nutrient database. Results revealed the errors in nutrient
intake estimates due to differences in food fortification between the USA and Canada.
Hence it was concluded that errors in nutrient intake estimates can be minimized in
Canadian populations by using nutrient databases that reflect Canadian fortification
practices (Csizmadi et al., 2007).

A study was conducted by Romaina and colleagues to refine and validate a FFQ
for a south Indian population for macro and micronutrient intake, which was developed
and used in Prospective Urban Rural Epidemiological Study (PURE)(Igbal et al., 2009).
It was a large, ongoing, prospective cohort study being conducted worldwide to
investigate societal and individual determinants, including diet, of chronic conditions such
as obesity and Cardiovascular disease (CVD). As a result, this study was able to refine a
FFQ that overestimated nutrient intake in an ongoing study in a developing country to a
possible extent. Potential sources of error in the estimation of nutrient intakes, included
verifying the food composition table, recipes and data entry were accurate. To eliminate
double counting by systematically shortening the FFQ was undertaken by regression
analyses. The previous quantitative FFQ was reformatted into a semi-quantitative
instrument (Igbal et al., 2009).
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A study was undertaken about the dietary patterns of Pakistani adult population
and its link with socio-demographic, anthropometric and life-style factors using a thirty-
three-item FFQ (Safdar et al., 2013). It was developed by Safdar and colleagues based on
the most frequently used Harvard FFQ format. It was adapted for this study after review
of the available literature and information gathered through an informal dietary survey to
reflect the underlying dietary habits of the low-income population in Pakistan. Data for
the study was collected in 2004 as component of the Control of Blood Pressure and Risk
Attenuation (COBRA) study. In this cross-sectional study, three distinct dietary patterns
were identified explaining approximately 20 % of the variance in food intake among
adults who participated in the COBRA study. This study represents the low-income urban
population in Pakistan (Safdar et al., 2013).

All the above studies validated the instruments for a non-pregnant population. The

literature below presents the validation and adaptation of FFQ for pregnant women.
10.2.4 Validation and Adaptation of FFQ for Pregnant Women

The significance of good nutrition during pregnancy has long been appreciated
throughout the world. Nutritional adequacy, including sufficient intake of calories and
protein, is a major reason of weight gain during pregnancy (King, 2000). Maternal intake
of carbohydrates and protein fatty acids, micronutrients and Vitamin C also have
significant impact on fetal growth and perinatal outcomes (Prentice, 1991). Food
frequency questionnaires (FFQs) have been considered important tools for assessing long-
term dietary intake in epidemiologic research(Tucker, 2007, Forster et al., 2014). Some
researchers have explored their reliability and validity among pregnant women. Previous
studies focused on the validity of FFQs for assessing intakes of calories, protein and a
small number of micronutrients during pregnancy, (Greeley et al., 1992, Suitor et al.,
1989) whereas recent studies have covered a larger group of nutrients (De Vriese et al.,
2001, Brown et al., 1996a). The results of these studies conclude that FFQs can be used
to classify pregnant women according to their nutritional intake with a reasonable degree
of accuracy, however, this may vary according to the population and the number of food

items on the instrument. The study carried out by Suitor et al observed that less number
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of food items were also good enough to determine dietary intake quite accurately (Suitor
etal., 1989).

Greeley et. al, performed a study on 50 healthy pregnant women to examine the
effectiveness of the self-administered modified Willett Food Frequency Questionnaire
(mMWFFQ) relative to duplicate 24-hour recall interviews as a dietary assessment tool
during pregnancy (Greeley et al., 1992). It was found that mMWFFQ provided showed
higher kilocalorie and nutrient values than the 24-hour recall with the except for fat intake.
Hence mMWFFQ is a useful tool for assessing nutrient intake of different pregnant women

groups (Greeley et al., 1992).

A study in Brazil verified the relative validity of FFQ previously used in pregnant
women who availed the national health-care system in the municipality of Ribeira o Preto,
Sao Paulo, Brazil, against the 24-hour instrument for estimating nutrient intakes over the
three trimesters of pregnancy (Selem et al., 2014). It was intended that this FFQ will
subsequently be employed in assessing the relationship between dietary intake at the
beginning of the pregnancy and the occurrence of gestational diabetes mellitus. The
authors observed that there is lack of specific FFQs developed and validated for Brazilian
pregnant women. The evidence of relationship between maternal dietary intake in
pregnancy and fetal outcomes was necessary to assess the accuracy of the method for
estimating intakes of nutrients throughout the pregnancy period. Therefore, the reference
periods adopted for assessing food intake in this study were the first 6 months of
pregnancy plus the pregnancy period as a whole. The FFQ showed acceptable accuracy
for estimating micronutrients, fiber, Vitamin A, thiamin, riboflavin, niacin, Vitamin C and
folic acid for the first two trimesters of pregnancy (Selem et al., 2014). In another study,
a high proportion of study participants (70 %) were categorized into the same or adjacent
quartiles for estimated energy, carbohydrate, micronutrients, cholesterol, vitamins and
folic acid in both trimesters (Barbieri et al., 2013).

In a study involving Finnish pregnant women, Erkkola et al., assessed the nutrient
intakes measured by an FFQ to be 30-40% higher than mean values which were calculated
using food records (Erkkola et al., 2001).
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Another study was carried out to further multiply the validity of the Harvard
Service FFQ (HSFFQ) for use in the assessment of relative dietary intake among low-

income American Indian and Caucasian pregnant women (Baer et al., 2005).

A study was undertaken across eight states of US to design and administer FFQ
to clarify 24-hour dietary recall of pregnant and lactating women of Caribbean and African
descendants (Forsythe and Gage, 1994). In this multicultural FFQ the pregnancy care
teams asked subjects to remember what they have eaten and then adjusting the food recall
for lapse in details related to portion size, product name, food combination and ethnic
uniqueness. The results reflect that FFQ remained stable for 29 of the 30 variables studies
and over different time periods (Forsythe and Gage, 1994).

A study conducted in India by Alok Sachan and colleagues determined the
prevalence of Vitamin D deficiency in pregnant women and their newborns in northern
India. They calculated the daily intake of dietary calcium and Vitamin D from a food-
frequency questionnaire and were validated for calcium in a sample of 30 subjects against
a 5-day diet record (D Pandey, unpublished observations, 2004). A strong correlation of
dietary calcium estimation was observed between the food-frequency questionnaire and
the diet record (r _ 0.653, P _ 0.001) (Sachan et al., 2005).

10.2.5 Adaptation of Food Frequency Questionnaire

For the purposes of this study, the following definition of a food-frequency
questionnaire (FFQ) was used. “A questionnaire in which the respondent is presented with
a list of foods and is required to say how often each is eaten in broad terms such as x
times per day/per week/per month”. Various steps involved in development, adaptation

and utilization of an FFQ are discussed in the section below.
10.2.6 Modification and Adaptation of an Existing Questionnaire

Questionnaires may either be developed from basic principles or adapted from

existing questionnaires. In this study adaptation of an existing FFQ was done

Where time and finances are limited, the use of a preexisting questionnaire is
particularly useful. Modification of an existing FFQ is a simpler and faster method than
developing a questionnaire from conception. The questionnaire may have been developed
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many years ago and thus may not cover all commonly eaten foods today. Hence, the
original purpose of this questionnaire had to be considered. Who was the target
population? When was the questionnaire developed? Whether a previous validation has
been done and is acceptable? Literature review regarding development and validation of
studies was done to check whether the original objective of the questionnaire met the
requirements of this study or not. Available review of literature is given in section 8.1
above. Two published studies from South India and Pakistan have validated FFQ for adult
population, (Igbal et al., 2009, Safdar et al., 2013) but not for pregnant women. The
questionnaires which have been modified and adapted for this study is the one validated
for pregnant women and was used in National Nutritional Survey of Pakistan in 2011(
NNS 2011) ((Bhutta et al., 2011).

This questionnaire from NNS has been simplified by keeping close-ended
questions and an option of “other” to add any other food consumed which was not listed.
The data of this study has been collected electronically on tablets at the baseline of a large

trial.
10.2.7 Selection of the Food List

Development of the food list is a key to the success of a food-frequency
questionnaire. For a food item to either contribute to absolute intake or to differentiate
between individuals, it must be eaten reasonably often by a significant number of the
population and contain a substantial amount of the nutrient/food group of interest. Also,
the use of the food under study must vary from person to person (Bodnar and Siega-Riz,
2002).

The “Food Frequency Questionnaire” (FFQ) used in National Nutrition Survey,
Pakistan; (NNS 2011) was modified and used. It covers all the commonly eaten foods by
the Pakistani population. For this study, the Pakistani food basket and food composition
tables were also consulted (Hussain, 2001) and finally the food list was prepared which
comprised of items from following food groups: cereals (wheat nan, chapatti, Rice paratha
(fried pancake), bread, corn-bread), meat (beef, mutton, chicken, fish, organ meat), egg,
milk and milk products (fresh milk, yogurt or buttermilk, cheese), fresh fruits, fat or oil,

vegetables.
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10.2.8 Number of Food Items

The number of foods included has to be considered along with the validity and
reproducibility of the questionnaire. Whenever an estimate of dietary data is required,
short food-frequency questionnaires are considered to be sufficient if it measures dietary
intake to the required accuracy (CUMMINGS et al., 1987). The purpose of FFQ in this
study was to obtain an estimate of total intakes of commonly consumed food items, from
the Pakistani food basket, over a designated time period, among depressed and non-
depressed pregnant women, to see if their food intake is affected by the presence of
depression. Therefore, the list based on the Pakistani food basket is comprehensive for the
research objectives. Willet et al, citing a study in which a 44 item list was compared with
273 items one, suggested that there is decreasing marginal gain in information obtained

with increasingly detailed questionnaire (Willett et al., 1985).
10.2.9 Use of Individual Foods versus Groups of Foods

Obtaining precise reports for foods eaten both alone and in mixed dishes had been
quite problematic. Food-frequency questionnaires may ask the respondent to report either
a combined frequency for a particular food eaten alone and in mixed dishes or they may
ask the respondent to report separate frequencies for foods eaten alone or in combination.
The first approach is cognitively difficult for people who do not cook, but the second
approach may lead to double counting and over estimation of intake (Cade et al., 2002).
We have used the separate frequency approach. For mixed dishes we asked about the

major ingredients used and entered them in relevant food group.
10.2.10 Frequency and Portion Size

As mentioned above, foods from various food groups are chosen for the purposes
of this study and may assess total diet for the Pakistani population. The food frequency
approach asks respondents to report their usual frequency of consumption of each food
from a list of food items, for a specific time period. Information is collected on frequency,
which was used to estimate the habitual dietary intake per day, week, or month preceding
the pregnant women’s interview. Many FFQs also incorporate portion size questions but

this study did not include portion sizes.
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10.2.11 Method of Administration

Questionnaires may be either interviewer-based or self-administered, depending
upon the requirements of the study. One problem with self-administered food-frequency
questionnaires is incomplete answers; some respondents complete the questionnaire for
items they usually eat tending to ignore other items. The FFQ at the baseline of a large
trial has been used. The baseline questionnaire in this study was interviewer administered
as the respondents were mostly uneducated; probes were added to help respondent recall.

An option of “any other food”, for the items not included in the food list, was also added.
10.2.12 24-Hour Dietary Recall - Second Method of Dietary Assessment

In the 24-hour dietary recall, the respondent is asked to remember and report all
the foods and beverages consumed in the preceding 24 hours or in the preceding day. The
recall typically is performed by interview, in person or by telephone, either computer-
assisted or using a paper-and-pencil form. The interview is often structured, usually with
specific probes, to help the respondent remember all food items consumed throughout the
day. An early study found that respondents with interviewer examining reported 25%
higher dietary intakes than did respondents without interviewer probing (Campbell and
Dodds, 1967). This method can be administered by persons with less training and in a
shorter time. The subject is asked to recall his/her exact intake in last 24 hours. In this
method, the memory of recent intake is involved more precise intake and quantities are
estimated with accuracy. As the individual’s diet vary from day to day and a single day’s
intake may not be representative (Morgan et al., 1978). The seven day recall method is
more representative but the memories of intake fade in a day or two ,hence the loss in

accuracy may exceed gain in representativeness (Block, 1982).

The current state-of-the-art 24-hour dietary recall instrument is the U.S.
Department of Agriculture’s (USDA) Automated Multiple-Pass Method (AMPM) which
is used in the U.S. National Health and Nutrition Examination Survey (NHANES), this

country’s only nationally representative dietary survey.

Using one 24-hour recall period does not provide an indication of an individual’s
habitual diet, but it does provide an assessment of the diet at the population level and can

be useful to monitor progress or target interventions (Savy et al., 2005). There are various
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other valid time frames for recall, such as the previous 3 or 7 days, and in the case of some
foods, the previous month. However 24 hour recall is less cumbersome for the respondent
and also conforms to the recall time period used in many dietary diversity studies.
Moreover, analysis of dietary diversity data based on a 24-hour recall period is easier than

with longer recall periods (Savy et al., 2006, Kennedy et al., 2007).
10.2.13 Validation of 24-Hour Dietary Recall
Literature below gives an account of the validation of 24-hour recall method.

Validation means that a method measures what it is intended to measure i.e. the
truth be known but for dietary intake it is a bit difficult. So the concept of relative
validation is more useful. The 24-hour recall is more susceptible of direct validation as
compared to other methods ,as the time covered is short ,so direct observation and

measurement of intake are possible as well as practical (Block, 1982).

Madden et al. compared 24-hour recall with observed and weighed duplicate meals
for 76 elderly persons who consumed an institutional lunch. The group mean values by
the two methods were found to be similar for all nutrients except calories (Madden et al.,
1976). Furthermore, while Madden et al. and other investigators have found significant
underreporting of intake by the recall method (Stein et al., 1992, Kafatos et al., 1989)
analysis of variance revealed a highly significant relationship between actual and recalled

values for all nutrients.

Gibson (2008) developed the interactive dietary recall method to fill the need for
a rapid, non-invasive dietary tool, one with a low respondent burden and the ability to
quantify daily intakes in developing countries. This new method can assess actual or usual
intakes for an individual or a group. Consequently, prevalence estimates for inadequate
within the study group could be done without the need to collect biological samples, such
as blood which is culturally unacceptable to rural populations in developing countries
(Gibson and Ferguson, 2008). This interactive 24-hour recall was focused and was
validated for the average intakes of iron and zinc only.
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10.2.14 Adaptation of 24-hour Recall Questionnaire

The 24-hour recall questionnaire has been adapted from the one used in the
National Nutrition Survey, (NNS 2011 Pakistan). It is validated for pregnant Pakistani
women. Structuring of the food list was done at 7 points in time during the last 24-hours,
(after wakeup, breakfast, In between breakfast and lunch, lunch, in between lunch and
dinner, dinner and after dinner, and before going to bed). The food list is based on items

from the Pakistani food basket.
10.2.15 Method of Administration

While collecting data for 24-hour recall, interviewers prompt a respondent to recall
and describe all foods and beverages being consumed over the past 24 hours at each point
in time without interruption. They record the items from the list. Specific probes help the
respondent to remember all of the foods eaten. Probing questions are asked for more
detailed information about the food and the portion size, in addition to review of the eating
occasions Probing is useful in collecting details on different foods and also for recovering
foods that are forgotten (e.g., butter on toast) or in retrieving eating occasions not
originally reported by respondents like snacks or tea breaks. The final review, in which

any other item not already reported, was then taken.
10.2.16 Estimation of Portion Size

Research has shown that untrained individuals have difficulty in estimating
portion sizes of foods, both when examining displayed foods and when reporting about
foods previously consumed (Frobisher and Maxwell, 2003, Baranowski et al., 2011). One
study indicates that literacy, but not numeracy, is an important factor in an individual’s
ability to accurately estimate portions size (Huizinga et al., 2009). Portion sizes of foods
that are commonly bought and/or consumed in defined units (e.g., bread by the slice,
pieces of fruit, and beverages in cans or bottles) may be more easily reported than
amorphous foods (e.g., steak, lettuce, and pasta) or poured liquids. Small portion sizes
tend to be overestimated and large portion sizes underestimated (Subar et al., 2010).

Aids are commonly used to help respondents estimate portion size. In NHANES,
an extensive set of three-dimensional models for an initial in-person 24-hour dietary recall
were used ,respondents were then given a Food model Booklet developed by the USDA
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(Thompson and Subar, 2008) along with a limited number of three-dimensional models
(e.g., measuring cups and spoons) for recalls collected by telephone. The accuracy of
reporting using either models or household measures can be improved with training ,but
the effects deteriorate with time (Bolland et al., 1990). Studies that have compared three-
dimensional food models to two-dimensional photographs in adults have shown that there

is little difference in the reporting accuracy between methods.

Gladys Block, in a review of methods of validation of dietary assessment methods
commented that “rather than focusing on a method’s ability to yield accurate and precise
numbers of milligrams of a nutrient, it may be important to produce and evaluate a method
to place individuals into broad categories along the distribution of intake from very little
to very much” (Block, 1982). It has been concluded from the review above that in
epidemiological studies of relationship between diet and disease, precise and accurate
quantitative amounts which are the dream of nutritionists may not be necessary. Many

questions are answerable with crude instruments.

In this study, the assessors were well educated and well trained to pose the
questions for 24-hour recall and probes. For estimation of portion they asked the
respondents to show which utensils they use, for example cups, glass, plates, spoons,
bowls etc. In the pilot phase the usual sizes of utensils used in the study area were noted.

Hence an estimate of distribution of respondent’s intake was achieved.
10.3 Measures to Estimate Portions of Commonly Eaten Foods
10.3.1 Portion Size of the Foods Consumed

In all dietary assessment methods, where food is not weighed, portion sizes must
be applied before nutrient output can be calculated. There are a number of methods by
which portion sizes may be obtained. These may include field workers weighing certain
food items on the individual’s behalf, the use of photographic atlases (e.g. Nelson et al.,
1997) showing portion sizes of commonly eaten foods, data from manufacturers, portion
sizes collected from previous weighed food records, and household measures (Nelson et
al., 1997)

In this study utensils like plates, glasses, cups and spoons were obtained from the
randomly selected 10 households from the community and the portions were decided by
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weighing the amount of food they hold and the volume of the liquid containers was
measured by using standard measuring beakers. In this way, a list of all types of utensils
along with their volumes was prepared. These measurements were then divided into three
groups and categorized into small, medium and large categories based on the particular

range of measurement. See Table 37-44 for measurement of few items of food.

Commonly eaten foods for example chappati (flat bread), rice, vegetables, meat,
lentils, and snacks such as French fries, crisps and biscuits were measured in grams and

milk, tea and juice in milliliters.

Table 37: Rice portion sizes (wt. in grams)

Food Wt. of plate Plate and food Food only
Rice (large) 500 1100 600
Rice( Medium) 500 900 400
Rice (small) 500 700 200

Table 37a Chapatti sizes (wt. in grams)

Food Wt. by size.
Chapatti large 150
Chapatti medium 100
Chapatti small 50

Table 38: Mincemeat curry (wt. in grams)

Food Wt. of plate Plate and food Food only
Mince (large) 250 500 250
Mince( Medium) 250 400 150
Mince(small) 250 300 50
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Table 39: Chicken Curry/Karahi (wt. in grams)

Food W1 of plate Plate and food  Food only

Chicken Curry/Karahi 250 500 250

(large)

Chicken Curry/Karahi 250 400 150

(Medium)

Chicken Curry/Karahi 250 300 50

(small)

Table 40: French fries (wt. in grams)
Food Wit. of plate Plate and food  Food only
French fries (large) 200 450 250
French fries ( Medium) 200 400 200
French fries (small) 200 350 150
Table 41: Noodles/spaghetti (wt. in grams)
Food W1. of plate Plate and food  Food only
Noodles (large) 500 1100 600
Noodles (medium) 500 950 450
Noodles (small) 500 800 300
Table 42: VVegetables (wt. in grams)

Food Wt. of plate Plate and food Food only
Mixed vegetable (large) 250 500 250
Mixed vegetable ( Mediun 250 400 150
Mixed vegetable (small) 250 300 50
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Table 43: Lentils (wt. in grams)

Food Wt. of plate Plate and food Food only
lentils (large) 250 550 300
lentils( Medium) 250 450 200
lentils(small) 250 350 100

Table 44: Milk/ beverages (ml)

Food Amount in mi
Milk ( large) 200
Milk(medium) 150
Milk ( Small) 125

10.4 Choice of Cross-Sectional study Design for Assessment of Dietary Intake

Cross-sectional is one of the most common types of population-level study
design(Yu and Tse, 2012) In this design a set of measurements of a population at a
particular point in time is captured (Safdar et al., 2013). Such type of data can describe
the intake of a particular population. The dietary data collected in cross sectional studies
can be used for surveillance as the basis for assessing risk of deficiency, toxicity, and
overconsumption; to evaluate adherence to dietary guidelines and public health programs;
and to develop food and nutrition policy. It can also be used to examine the association
between current diet and other health related factors (Der Marderosian, 1993). Any of the
dietary assessment methods discussed above (in section 8.1) can be used for cross-
sectional studies. The 24-hour recall is appropriate when the study purpose requires
guantitative estimates of intake. Others, such as FFQs or behavioral indicators, are
appropriate when qualitative estimates are sufficient for example frequency of consuming

specific type of food (Coulston and Boushey, 2008).
10.5 Analysis of Dietary Intake Data
10.5.1 Variables in the Study

Independent variables have been discussed in Chapter 4.
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Outcome Variable is adequate dietary intake defined as adequate micro and
macronutrient to satisfy the body requirement based on food variety scores which reflects
the number of different food items consumed over a week. FVS is a simple measure of

dietary quality and household access to a diversity of food.
Food Variety Score (FVS)

For the purpose of generation FVS, some food items of similar nutritional quality
were grouped as a single food type. Food items selected for FVS included cereals (wheat
nan, chapatti, paratha (fried pancake), bread, corn-bread), meat (beef, mutton, chicken,
fish, organ meat), egg, milk and milk products (fresh milk, yogurt or buttermilk, cheese),
fresh fruits, fat or oil, vegetables. Scores were assigned based on frequency of selected
food items per week; daily intake: 7, 6 down to 1 times per week and < 1 time per week:
0. The FVS was calculated by summing the frequency scores of the seven selected food
items FVS was dichotomized at the median value to generate ‘adequate or inadequate

dietary intake.
10.6 Statistical Analysis
10.6.1 Descriptive and Univariate Analysis of Dietary Intake Variables

Data was collected by modifying FFQ and 24-hour food recall method. FFQ was
used to obtain the consumption of various food items on daily, weekly, and monthly basis.
For analysis data was entered in MS Excel. The food item which was reported as
consumed per week or month, intake was calculated on a daily basis for each. After that,
consumption of food groups was calculated by adding different food items according to
the USDA food pyramid guidelines (http://www.cnpp.usda.gov/food-guide-pyramid-

print-materials). The results obtained for each group then compared with the standards to

know whether the intake of various food groups was according to the standards or not.
The significance of the results was confirmed by applying the t-test. The data was then
divided according to depressed and non-depressed participants and results were compared
between the two groups.

Data collected by the 24-hour food recall method was used to access the frequency
of meal intake per day. It was also used to access the macro and micro nutrient
consumption of the participants. For that Nutri-survey software was used (Erhardt, 2014).
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All food items a person consumed per day was entered and by selecting the portions of
servings and the estimated energy and other nutrient intake of that individual was
obtained. The same procedure was applied to all individuals. The obtained results were
then entered in the SPSS and compared with the Recommended Dietary Allowance (RDA)
(Allowances, 1989) to see whether the nutrient intake in the selected population was
adequate or not. The results were then categorized according to depression status and

comparison was made between the two groups.
10.6.2 Multivariate Analysis

Ordinary linear regression predicts the expected value of the outcome variable as
a linear combination of a set of predictor factors. The data type of outcome in the ordinary
least square is continuous; several models exist depending over the data type of outcome
variable. These models are gathered under the title of generalized linear model (Hastie
and Tibshirani, 1990) which can:

e Continuous outcome through linear link function, known as multiple linear

regression

e Categorical outcome through logit link function, known as multiple logistic

regression

e Count outcome through log link function, known as multiple poison

regression

Analysis of data where primary endpoint is a binary variable can be
analyzed using a generalized linear model (Madsen and Thyregod, 2010) with logit link

function.

As in this study, the primary endpoint is a binary variable (Dietary inadequacy). It
was analyzed using GLM with logit link function. The odds ratio between the two groups
with and without dietary inadequacy along with 95% confidence interval were derived
from the model. Factors such as socio-demographic, maternal, family and economic
characteristics, MSPSS, empowerment, stressful life events, autonomy, MSSI, and IPV
were considered in the GLM model. The collinear factors were removed from the model.

Since the model may include some statistically insignificant factors which were supposed

200



to be eliminated from the model, so a backward stepwise GLM model selection was
carried out. This is an iterative procedure where at each step we removed the insignificant
factors by using a ‘p’ value threshold of 0.2 and if a removed factor appeared significant
in next iteration it was included. This model building process continued until we were
ensured that the model contains the significant factors and is well fitted based on
likelihood ratios. In model fitting the multi-collinearity of factors was tested through
variance inflation factor (VIF) (Farrar and Glauber, 1967, Wichers, 1975).
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CHAPTER 11

RESULTS: DIETARY INTAKE OF PREGNANT WOMEN

11.1 Introduction

Diet is usually described in terms of its nutrient contents; however the use of
specific food groups can also describe the diet. In this study the two most common
methods of assessing dietary intake were used; food frequency questionnaire for the past
one month’s intake and 24-hour recall for current dietary intake. The chapter is organized
in such a way to show first the frequency of the items which constitute various food groups
as shown in Tables 1-6 based on the food frequency questionnaire. Next the frequency of
food groups is shown and compared to food guidelines according to the food pyramid. In
the next section meal consumption at various points in time is shown based on 24-hour
recall and the intake is compared between depressed and non-depressed women. Further
the intake of nutrients and association with prenatal depression is shown. The analysis is
divided into two or three sections: i) descriptive analysis of consumptions of items from
different food groups and nutrients, ii) univariate analysis to assess difference in the
consumption among depressed and non-depressed, iii) the relationship of dietary
inadequacy with socioeconomic and demographic variables as well as stressful life events,
perceived and available social support, decision-making and IPV, and iv) a GLM model

to show the association of food inadequacy with prenatal depression and its risk factors.
11.2 Frequency of Intake Based on Ingredients from Food Groups

Chappati/paratha is made from wheat and is consumed daily by all the participants
as it is the staple food in the area. Around 79% participants used pulses and 71.8% used
rice weekly. Consumption of bread and maize was low in the group; around 10%

consumed them on a monthly basis only.
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Table 45: Consumption of grains

Food item Daily Weekly Monthly
N % N % N %
Bread 11 2.2 53 106 55 11
Rusk 27 5.4 64 128 70 14
Roti/Nan/Paratha 500 100 - - - -
Rice 11 2.2 359 718 95 19
Maize 1 0.2 25 5 46 9.2
Pulses 26 5.2 395 79 43 8.6

Most of the participants, 75.2% used vegetables on weekly basis, whereas daily

consumption was only by 21.2% women.

More than half of the respondents, 52.2% ate fruits daily as shown in Table 47.

Table 46: Frequency of intake of vegetables and fruits group

Food item Daily Weekly Monthly

N % N % N %
Vegetables 106 212 376 75.2 8 1.6
Fruits 261 522 150 30 79 15

Table 48 shows that red meat including mutton or beef was consumed weekly by

a quarter of (n=130) of women and the organ meat was consumed by less than one-fifth

of women and that was also on monthly basis.

Chicken was used by more than half (54.6%) & and egg by 35% of women weekly,

whereas fish intake was very less and was consumed by less than a quarter of women

(16.2%) on monthly basis only.
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Table 47: Frequency of meat and egg group

Food item Daily Weekly Monthly

N % N % N %
Red meat
Mutton/Beaf 9 1.8 130 26 32 6.4
Organ meat 3 0.6 45 9 89 17.8
White Meat & egg
Chicken 13 2.6 273 54.6 93 18.6
Fish 1 0.2 18 3.6 81 16.2
Egg 93 18.6 175 35 29 5.8

Milk was mostly consumed daily by 43.6% women followed by weekly

consumption of yogurt by a quarter of women (25.6%). Overall use of cheese or butter

was very low and only less than 10% took cheese /butter on weekly basis.

Table 48: Table 49: Consumption of milk and milk products

| Food item Daily Weekly Monthly
| N % N % N %
Milk 218 43.6 59 11.8 10 2
Yogurt 37 7.4 128 25.6 35 7
Cheese/Butter 37 7.4 45 9 5 1
Oil and ghee 487 97.4 13 2.6 - -

Table 49 also shows that oil/ghee was consumed by almost all women 97.4% on

daily basis as oil or ghee is used in daily cooking of almost all food in this area.

11.3 Recommended Frequency of food items by food groups for pregnant women

Institute of Medicine (IOM) recommends an optimal pattern of healthy diet as

three meals and two or more snacks per day. The Food Guide Pyramid for pregnancy,

developed by the United State Department of Agriculture (USDA), is an excellent tool to

make healthy food choices. According to this pyramid tool 6-11 servings of grains, 3-5

servings of vegetables, 2—4 servings of fruits, 2—3 servings of protein and dairy each, and

sparingly use of fats is required to fulfil the daily optimal need of nutrients (Gao et al.,

2006).
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Figure 17: USDA Recommended frequency of food items for pregnant women (Gao et al., 2006)
11.4 Daily Consumption of Food Groups
Table 50 shows daily consumption of food. Daily dietary intake has two categories
(adequate consumption and inadequate consumption). Almost all (97%) of pregnant

women were not taking the recommended 6-11 servings of grains per day which meant

that their daily grains intake was inadequate. The mean servings were 3.47(+0.91).

Similarly, consumption of vegetables, poultry, meat and fish was also inadequate
in more than 90% of the respondents and the mean intake was less than 1 serving per day.
The majority of women (83.3%) were not consuming dairy products adequately.

Only 22% of women took fruit according to the recommended 2-4 servings a day.
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Table 50: Frequency of the daily consumption of food groups

Food groups with Daily dietary consumption consumption of foot

standard servings Inadequate Adequate groups
Mean (SD)

N % N %

Grains (6-11) 483 96.6 17 3.4 3.47 (0.91)

Vegetables (3-5) 476 95.2 24 4.8 0.7 (0.78)

Fruits (2-4) 390 78 110 22 0.90 (0.87)

Meat ,Poultry, 455 91 45 09 0.66 (0.65)

fish (2-3)

Dairy (2-3) 419 83.8 81 16.2 0.80 (0.87)

Fats (Sparingly) - - 1.70(1.48)

11.4.1 Association of daily consumption of food groups with prenatal depression

Table 51 shows the daily servings of items from the food groups recommended in
the food pyramid among the depressed and non-depressed women in univariate analysis.
Over all most of the women (97%) were inadequately consuming i.e. less than 6 servings
of grains mostly in the form of chappati or paratha. Only 3.4% were taking more than 6
servings which were recommended. Women who were taking >6 servings of grains were
mostly non-depressed (81.2%) as compared to depressed women (18.8%) and a significant

difference was found with a p-value <0.01.

Similarly, fruits, meat, milk and milk products were not consumed according to

recommendations of > 2, overall by 78%, 91% and 83% women respectively.

There were 68.2% non-depressed and 31.8% depressed women, who were taking
fruits >2 servings as per recommendations and this difference was highly significant with

p-value of <0.001.

Similarly, significant difference was there in meat consumption according to
recommendation of > 2 servings, with 71.1% non-depressed and 28.9% depressed women

and a p-value was <0.01
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Table 51: Association of Daily Serving of Food group items with prenatal depression

Daily consumption of food groups Non-Depressed Depressed p-value
Food Groups Servings N % N %
Grains < 6 servings 241 49.9 242 50.1 0.009**
(inadequate)
>6 servings 14 81.2 3 18.8
(adequate)
Vegetables < 3 servings 244 51.3 232 48.7 0.60
(inadequate)
> 3 servings 11 45.8 13 54.2
(adequate)
Fruit < 2 servings 180 46.2 210 53.8 <0.001***
(inadequate)
> 2servings 75 68.2 35 31.8
(adequate)
Meat < 2 servings 223 40.0 232 60.0 <0.005**
(inadequate)
> 2 servings 32 71.1 13 28.9
(adequate)
Milk and | < 2 servings 198 47.3 221 52.7 <0.001***
products (inadequate)
> 2 servings 57 70.4 24 29.6
(adequate)

11.4.2 Association of distribution of daily meal consumption with prenatal

depression

Table 52 shows frequency of daily meal consumption; overall and seven times by
24 hours food recall. Overall, most of the women 69% were taking four or more meals in
a day. Among those 59.7% non-depressed while only 40.3% depressed women were
consuming more than four meals. This difference was highly significant (p<0.001).
Women who were taking less than 3 meals were more depressed (68.4%) than non-
depressed (31.6%).

In 24-hour food recall, the respondents were asked to give the food items they

consumed in previous 24 hours at seven points in time starting from after getting up in the
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morning the previous day till they went to sleep. Most of the respondents (84%) did not
eat/drink anything before breakfast. There were only 16% women who consumed food
item at this time, among them 62.5% non-depressed and only 37.5% depressed women

consumed food item and this difference found significant (p<0.05).

Most of the women (97%) had breakfast and there was no significant difference
among the depressed and non-depressed women. Overall half of the women took a snack
between breakfast and lunch and among them mostly were non-depressed (62.9%) than

depressed (37.1%). This difference was highly significant with p-value <0.001.

Overall lunch and dinner were consumed by most (92%) and (90.8%) women
respectively. About 25.6% non-depressed and 74.4% depressed women didn’t eat lunch.
Dinner was not taken by 30.4% non-depressed and 69.6% depressed women, the

difference was highly significant with a p-value <0.001.

As far as snacks after lunch and dinner were concerned, most of the respondents
62.2% and 66% did not take respectively. There were 60.3% non-depressed and 39.7%
depressed who took snack after lunch. After dinner 43.9% non-depressed and 56.1%

depressed did not take a snhack.

Table 52 shows that three main meals were preferred by both groups. However,
there were more depressed women compared to non-depressed who did not take the main
meals as well except breakfast. Snacks were not taken by most of the respondents.
However women preferred to take snacks after breakfast as compared to after lunch or

dinner.
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Table 52: Association of distribution of daily meal consumption with prenatal depression

Meal Intake Total Non-Depresst Depressed p-value
N % N| % N | %

Frequency <3 155 31 49 31.6 106 68.4 <0.001***

meal /day >4 345 69 206 59.7 139 40.3

Before No 420 84 205  48.8 215 51.2 0.02*

breakfast  Yes 80 16 50 62.5 30 37.5

Breakfast No 14 28 6 42.9 8 57.1 0.53
Yes 486 97.2 249 51.2 237 48.8

After breaki No 252 504 99 39.3 153 60.7 <0.001***
Yes 248 49.6 156 62.9 92 37.1

Lunch No 39 78 10 25.6 29 74.4 <0.001***
Yes 461 922 245 53.1 216 46.9

After Lunct No 311 622 141 453 170 54.7 <0.001***

snack? Yes 189 378 114 60.3 75 39.7

Dinner No 46 92 14 30.4 32 69.6 0.003**
Yes 454  90.8 241 53.1 213 46.9

After dinner No 330 66 145 43.9 185 56.1 <0.001***
Yes 170 34 110 64.7 60 35.3

11.5 Nutrient consumption

Nutrient consumption from food was assessed through 24-hour recall method and
analyzed using Nutri-survey software. Table 53 shows the mean daily macronutrient
consumption, which reveals that most of the women were taking less than recommended
amount. Mean intake of all the macronutrients were less among depressed as compared to
non-depressed women and the difference was statistically significant with a p-value of
<0.001.

Table 53 shows that the mean intake of PUFA, Vitamin E and folic acid was
significantly different between the depressed and non-depressed and this difference was
significant with p-values of <0.05, <0.01and <0.01 respectively. Mean intake of vitamin

in depressed women was less as compared to non-depressed.

The table gives the mean intake of minerals among the two groups of women. It
can be seen that the mean intake among depressed was low for all minerals including

calcium, iron and zinc, and this difference was significant.Mean Food variety score is
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higher for non-depressed

difference was statistically significant.

(24.1 +3.6) as compared to depressed (20.2+4.0) and this

Table 53: Association of nutrient consumption per day with prenatal depression

Nutrients Total intake Mean
Not Depressed Depressed Difference p-value
Mean(SD) Mean(SD)
Energy (2510 Keal) - 1797(5.6) 1909(545) 1668(453) 240.68 <0.00***1
Protein (62g) 61.30(25.9) 66.75(26.8) 55.59(23.9) 11.16 <0.001***
Fat (69.19) 60.4(26.4) 63.26(28.4) 57.45(23.9) 5.81 <0.001***
Carbohydrates (290.7 247(74.6) 262.82(75) 230.49(71) 32.33 <0.001
PUFA (109) 11.27(4.23) 11.74(4.6) 10.77(3.8) 0.976 0.007**
Vit. A (750ug) 800.3(515.6) 811(507) 789(525) 21.92 0.632
Vit. E (13mg) 7.13(2.56) 7.57(2.7) 6.67(2.2) 0.902 0.005**
Folic acid (600ug)  152(75.4) 160.8(79) 142.9(70) 17.86 0.008**
Vit. C (110mg) 85.74(62.8) 89.38(64) 81.92(62) 7.45 0.185
Calcium (1000mg)  341,7(178.9) 378(187) 304(162) 73.8 0.004**
Iron (40mg) 14.56(4.6)  15.30(4.7) 13.77(4.3) 1.52 0.001**
Zinc (20mg) 13.2(4.67) 14(4.8) 12.37(4.35) 1.63 0.001**
FVS 22 (3.8) 24.1 (3.6) 20.2 (4.0) 3.1 <0.001***

An adequate diet is one which is according to recommendations for daily

requirements. The recommended daily allowance for the Pakistani population is available.

Based on that, inadequacy of various macronutrients, micronutrients, vitamins and

minerals were compared for depressed and non-depressed women.

Overall, the population was not consuming all the nutrients adequately. However,

the intake of all macronutrients was lower in the depressed category as compared to the

210




non-depressed and the difference was statistically significant in case of energy, proteins
and carbohydrates. In case of fat intake the difference was not significant with p-value >
0.05.

Similarly the micronutrients including vitamins and minerals were also consumed
inadequately by majority of population and the proportion of women who were taking
adequate intake of majority of micronutrients was lower in the depressed than non-
depressed but this difference was not statistically significant (except in Vitamin E and

Zinc intake with a p-value of <0.05 as shown in Table 54
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Table 54: Daily nutrient consumption according to RDA and prenatal depression

Nutrients Nutrient intake | Nutrient consumption per day p-value
standards Non-Depressed Depressed
N % N %

Energy (2510 Kc. < RDA 229 49.5 234 50.5 <0.006**
RDA 27 73 10 27

Protein (62g) < RDA 133 425 180 57.5 <0.001***
RDA 123 65.8 64 34.2

Fat (69.1 g) <RDA 161 48.2 173 51.8 0.05
RDA 95 57.2 71 42.8

Carbohydrates < RDA 183 47 206 53 <0.001***

(290.79) RDA 73 65.8 38 34.2

PUFA (10g) <RDA 95 47.3 106 52.7 0.171
RDA 161 53.8 138 46.2

Vit. A (750ug) < RDA 120 48.6 127 514 0.283
RDA 136 53.8 117 46.2

Vit. E (13mg) <RDA 243 50.2 241 49.8 0.020*
RDA 13 81.2 3 18.8

Folic acid (600ug < RDA 256 51.2 244 48.8 -
RDA 0 0

Vit. C (110mg) <RDA 187 50.1 186 49.9 0.472
RDA 69 54.3 58 45.7

Calcium (1000m¢ < RDA 256 51.2 243 48.8 0.49
RDA 0 1 100

Iron (40mg) <RDA 256 51.2 244 48.8 -
RDA 256 51.2 244 48.8

Zinc (20mg) <RDA 226 49.6 230 50.4 0.026*
RDA 30 68.2 14 31.8

11.6 Dietary Inadequacy and its association with maternal characteristics

This section has been divided into maternal, family and socioeconomic factors.

Table 55 summarizes associations of maternal characteristics with food inadequacy.
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Prenatal depression was significantly associated with dietary inadequacy. Around 77%
women having prenatal depression had inadequacy as compared to 55% non-depressed.

Maternal characteristics like education, depression, number of children and health
in last 30 days were highly significant statistically with P values less than 0.01. Around
three quarters of the women who had dietary inadequacies were uneducated and more than
three quarter had more than four pregnancies and their health was bad or very bad in the
last month. Number of pregnancies was found significantly associated with food
inadequacy with p-value less than 0.05, more than three quarter who had six plus

pregnancies had inadequate diet.
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Table 55: Association of Dietary Inadequacy with maternal factors

Dietary Intake

Inadequate

Adequate

p-value
Maternal Factors N | % N | %
Depression No 143 55.4 115 44.6 0.001**
Yes 186 76.9 56 23.1
Age category 15-22 56 61.5 35 38.5 0.635
23-30 212 66.9 105 331
31+ 61 66.3 31 33.7
Wife Education Uneducated 64 74.4 22 25.6 0.001**
Primary/middle 144 73.8 51 26.2
Sec/H.Sec 99 61.5 62 38.5
Bachelor & above 22 37.9 36 62.1
Mean BMI 25.0 26.7
SD 18.6 SD79 0.168
BMI
(Pre-pregnancy) Underweight 80 67.8 38 32.2 0.808
Normal 168 65.6 88 34.4
Overweight 66 66.0 34 34.0
Obese 15 57.7 11 42.3
Infant Death No 289 65.8 150 34.2 0.968
Yes 40 65.6 21 34.4
Child Mortality No 284 65.7 148 34.3 0.944
Yes 45 66.2 23 33.8
Misc- miscarriages No 229 63.8 130 36.2 0.130
Yes 100 70.9 41 29.1
No of children 0 88 58.7 62 41.3 0.008**
1-3 199 66.6 100 334
4+ 42 82.4 9 17.6
Duration of pregnanc 2nd trimester (4-6 199 65.2 106 34.8 0.744
3rd trimester (7-9 130 66.7 65 33.3
Health in last 30 day: Very Good 13 44.8 16 55.2 0.001**
Good 67 51.5 63 48.5
Moderate 139 70.6 58 29.4
Bad 76 73.8 27 26.2
Very bad 34 82.9 7 17.1
Delivery Place Hospital 193 69.2 86 30.8 0.074
Home 49 68.1 23 31.9
Other 87 58.4 62 41.6
Contraceptive plan  No 144 65.2 77 34.8 0.788
Yes 185 66.3 94 33.7
No of Pregnancies <3 200 61.5 125 38.5 0.021*
4106 105 72.9 39 27.1
>6 24 77.4 7 22.6

214




11.7 Dietary Inadequacy and its association with family characteristics

Table 56 below shows that several family characteristics were significantly
associated with food inadequacy. Dietary inadequacy was more prevalent among manual
workers (73.5%) as compared to non-manual workers (60.9%), in those who were not
satisfied (88%) or moderately satisfied (70.6%) with their life at present than those who
were satisfied (57.8%), whose grandmother lived with them (75.5%) at home than those
without grandmothers (65.5%) and these association was highly significant statistically
with p-value <0.01. A similar significant association of dietary inadequacy was found with

life satisfaction in the next four years.

The husband’s education and being away from house for the last 6 months were
also significantly associated with dietary inadequacy with a p-value <0.05. Dietary intake
was most inadequate with no education (83.9%) and least inadequate with highest
education (48.1%).

Significant association was observed between inadequate sanitation and
inadequate dietary intake with p-value <0.001. Around 85% of women who were living
without adequate sanitation facilities were taking inadequate diet, whereas dietary

inadequacy in women who had adequate sanitary facilities was much less i.e. about 61%.
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Table 56: Association of dietary inadequacy and family characteristics

Dietary Intake |
Inadequate Adequate p-vaiue
Family factors N % N %
Husbands employment Manual Worker 144 73.5 52 26.5 0.004**
Non Manual Worker 185 60.9 119 39.1
Husband Education Uneducated 26 83.9 5 16.1 0.032*
Primary/middle 131 67.5 63 32.5
Sec/H.Sec 159 64.1 89 35.9
Bachelor and above 13 48.1 14 51.9
Family Structure Nuclear 71 64.0 40 36.0 0.205
Joint 204 64.4 113 35.6
Multiple 54 75.0 18 25.0
Husband away from hor No 277 68.1 130 31.9 0.026*
Last 6 months Yes 52 55.9 41 44.1
Life Satisfaction at pres' Satisfied 167 57.8 122 42.2 0.001**
Moderately Satisfied 96 70.6 40 29.4
Not satisfied 66 88.0 9 12.0
Life Satisfaction in ne Satisfied 197 57.9 143 42.1 0.001**
Years Moderately Satisfied 88 78.6 24 21.4
Not satisfied 44 91.7 4 8.3
Grandmother lives in hc No 38 65.5 20 345 0.001**
Yes 77 75.5 25 24.5
Two or more unde No 282 67.3 137 32.7 0.177
children in house Yes 47 58.0 34 42.0
Two or more girl child i No 267 65.3 142 34.7 0.269
family Yes 62 68.1 29 31.9
HCI Not Crowded 272 67.5 131 325 0.604
Crowded 57 58.8 40 41.2
Suitable No 79 79.0 21 21.0
Accommodatio
Yes 250 62.5 150 375 0.002**

11.8 Dietary Inadequacy and its association with socioeconomic characteristics

It was observed that income of both husband and wife, women empowerment
status and family debt and money for food, all these factors had highly significant
association with dietary inadequacy (p-value <0.01) as shown in Table 57 .

About 71% of women whose husband’s income were less than Rs. 12,000 were

taking inadequate diet. This proportion was reduced to 50% in women whose husband’s
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income were more than Rs. 30,000. Similarly, 78% of women were taking inadequate diet

whose own income was less than Rs. 12,000.

Nearly three quarters of women (73.5%) were taking inadequate diet that had no

financial empowerment whereas 60.9% of women who had financial empowerment were

taking inadequate diet.
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Table 57: Association of dietary inadequacy with socioeconomic characteristics

Dietary intake
Inadequate Adequate p-value
Socio- Economic factors N | % N | %
Wife Work Status No 302 65.4 160 34.6 0.481
Yes 27 71.1 11 28.9
Husband Income < 12,000 208 71.0 85 29.0 0.006**
12,001-21,000 88 62.9 52 37.1
21,001 - 30,000 16 47.1 18 52.9
>30,001 17 51.5 16 48.5
Total Income < 12,000 209 64.5 115 35.5 0.352
12,001-21,000 45 76.3 14 23.7
21,001 - 30,000 30 63.8 17 36.2
>30,001 45 64.3 25 35.7
Wife financial No 144 73.5 52 26.5 0.004**
Empowerment Status Yes 185 60.9 119 39.1
Wealth Index Poorest 78 77.2 23 22.8 0.011*
Poor 133 68.2 62 31.8
Average 55 55.0 45 45.0
Rich 52 61.9 32 38.1
Richest 11 55.0 9 45.0
Asset Livestock No 132 63.5 76 36.5 0.352
Yes 197 67.5 95 32.5
Asset Farming No 132 62.0 81 38.0 0.121
Yes 197 68.6 90 31.4
Asset Crops No 176 64.5 97 35.5 0.491
Yes 153 67.4 74 32.6
Assets Crops for own consumpti 183 67.0 90 33.0 0.524
Mostly for sale 146 64.3 81 35.7
Have Money For E No 71 78.9 19 21.1 0.015*
Needs Yes 254 62.9 150 37.1
Don’t know 4 66.7 2 33.3
Money For Food No 75 82.4 16 17.6 0.001**
Yes 240 61.4 151 38.6
Don’t know 14 77.8 4 22.2
Family debt No 133 57.6 98 42.4 0.001**
Yes 175 74.2 61 25.8
Don’t know 21 63.6 12 36.4
Wife Occupation Manual Worker 21 80.8 5 19.2 0.052
Non Manual Worke 6 50.0 6 50.0
Wife Income < 12,000 26 78.8 7 21.2 0.007**
12,001-21,000 1 20.0 4 80.0
21,001 -30,000 O 0.0 0 0.0
>30,001 0 0.0 0 0.0
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11.9 Dietary Inadequacy and its association with stressful life events

In the present research, we have asked the participants about ten stressful life
events as listed in Table 58. It was observed that six out of ten stressful life events were
significantly associated with dietary inadequacy, including financial problems, residential
problems, problems in marital relation, and problems in relation with family and friends,

quarrel among family members and worriedness about children.

Around 73% of women who had financial problems were taking inadequate diet
while this is reduced to 58% in women without financial problems and this association

was highly significant with p<0.001.
Women who had problems in residence, 87.7% had inadequate diet with p<0.01.

Inadequate dietary intake was also significantly associated (P<0.01) with problems
in relationship with their spouse. Inadequacy was found in diet of 78% women who were

facing this problem.

Proportion of women who were taking inadequate diet and were worried about

their children was 80.7% and this relation was also statistically significant with p<0.01.
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Table 58: Association of stressful life events with dietary inadequacy

Dietary Intake

Inadequate Adequate p-value

Stressful Life Events N | % N | %
“You yourself or a close relative of yi No 177 64.1 99 35.9 0.382
had been
ill or had an accident whichledto  Yes 152 67.9 72 32.1
hospitalizations”
“Any of your close relatives diedor No 153 69.9 66 30.1 0.091
committed
suicide or had gotten seriously ill”  Yes 176 62.6 105 374
“Has anyone in your family had prob No 149 62.6 89 37.4 0.151
of
livelihood” Yes 180 68.7 82 31.3
“You or someone in your family had No 136 57.9 99 42.1 <0.001***
financial problem”

Yes 193 72.8 72 27.2
“You or someone in your family has] No 184 63.9 104 36.1 0.394
a change Yes 145 68.4 67 31.6
in social status”
“You yourself have had any problem No 236 59.9 158 40.1 0.001**
your Yes 93 87.7 13 12.3
residence”
“Your relations with any of yours clo No 234 62.9 138 37.1 0.020*
relatives Yes 95 74.2 33 25.8
or friends have been troubled”
“Your marital relations with your spo No 226 61.4 142 38.6 0.001**
have had problem”

Yes 103 78.0 29 22.0
“You have been worried about your No 164 55.4 132 44.6 0.001**
children’s Yes 165 80.9 39 19.1
problems”
“You or other family members have} No 235 62.5 141 37.5 0.007**
rows/ Yes 94 75.8 30 24.2

quarrels amongst themselves”
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11.10 Dietary Inadequacy and its association with categorized stressful life events

Table 59 shows the stressful events categorized if the women had 1-2 events, 3-4

or more than 5 events in last year. It is seen from table below that around 70% of the

respondents who had food inadequacy had 3-4 or 5+ events in last one year while 52%

were taking inadequate diet that experienced 1-2 stressful life events. This association

between dietary inadequacy and stressful life events was found highly significant

statistically with p<0.01.

Table 59: Association of categorized stressful life events with dietary inadequacy

Dietary Intake
Inadequate Adequate
Frequency of Stressful Lif¢
Events (Categorized) N % N % p-value
1-2 52 520 48 48.0 0.005**
3-4 82 70.1 35 29.9
5+ 195 68.9 88 31.1

11.11 Dietary Inadequacy and its association with MSPSS

Table 60 shows the scores of perceived social support on three subscales of family,

friends and significant other. The categories were merged to agree, balance and disagree.

As seen in table, mean score of those who had food inadequacy was lower on all the

subscales and the difference was significant except on family subscale. The association

was also significant with p<0.001 while we compared the overall MSPSS score with

dietary inadequacy.
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Table 60: Dietary Inadequacy and its association with MSPSS

Dietary Intake

Inadequate Adequate

MSPSS Mea  Std. Deviat Mea Std. Deviat Mean Differt p-value
“There is a special person who ~ 3.66 1.88 4.25 1.55 0.59 <0.001***
is around when | am in need”

“There is a special person 3.86 1.79 4.27 1.53 0.42 0.010*
with whom | can share my
joys and sorrows”

“I have a special person who  3.97 1.70 4.30 1.49 0.33 0.035*

is a real source of comfort to

me”

“There is a special person in  3.81 1.78 414 1.64 0.32 0.051

my life who cares about my

feelings”

Score on significant Others 1531  6.32 16.96  5.37 1.65 0.004**
subscale

“My family really tries to help  3.80 1.76 4.09 1.57 0.29 0.076

me?)

“I get the emotional help and  3.85 1.75 4.08 1.63 0.23 0.164
support | need from my

family”

“I can talk about my problems  3.78 1.79 4.06 1.61 0.28 0.087

with my family”

“My family is willing to help  3.81 1.79 4.06 1.63 0.26 0.119

me make decisions”

Score on Family subscale 1525  6.52 16.29  5.66 1.05 0.076
“My friends really try to help  2.47 1.88 2.94 1.95 0.48 0.008**
me”

“I can count on my friend 2.34 1.83 2.97 1.91 0.62 <0.001***
when things go wrong”

“I have friends with whom I ~ 2.51 1.89 3.28 1.94 0.77 <0.001***
can share my joys and

sorrows”

“I can talk about my problems  2.65 1.92 3.32 1.94 0.67 <0.001***
with my friends”

Score on Friends subscale 9.97 6.90 1250 7.01 2.53 <0.001***
MSPSS Total 40.52 1550 4575 1417 5.23 <0.001***
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11.12 Dietary Inadequacy and its association with Maternal Social Support (MSS)

Table 61 shows the association of food inadequacy with multiple variables
regarding maternal social support in terms of fixing meals, grocery shopping, cleaning of
house etc. It was seen that dietary inadequacy was high among those women who fixed
meals and did grocery shopping alone as compared to those who did these along with
someone else but the difference was not significant (p>0.05). Though the women who had
authority of telling their children about differences in right or wrong were mostly taking
inadequate diet but their proportion of taking inadequate diet were less than those women
who were the mothers of children to whom someone else told about right or wrong and

this association was statistically significant (p<0.05).
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Table 61: Dietary Inadequacy and its association with MSS

Food Intake
Inadequate Adequate

MSSI Categories N % N % p-value
Who fixes meals? You Generally Do It 210 66.2 107 33.8 0.697
Do... Generally Someone Else Dc 33 70.2 14 29.8

You and Someone Else Do 85 63.0 50 37.0

No One 1 1000 O 0.0
Who does the You Generally Do It 22 64.7 12 35.3 034
grocery shopping? Generally Someone Else Dc 295 66.4 149 33.6
Do ... You and Someone Else Do 10 50.0 10 50.0

No One 2 1000 O 0.0
Who lets your children You Generally Do It 84 63.6 48 36.4  0.041*
know what is Generally Someone Else Dc 16 76.2 5 23.8
right or wrong? You and Someone Else Do 137 72.1 53 27.9
Do ... No One 92 58.6 65 41.4
Who fixes things You Generally Do It 70 76.9 21 23.1 0.072
around the Generally Someone Else Dc 195 63.5 112 36.5
house or apartment? You and Someone Else Do 51 60.7 33 39.3

No One 13 72.2 5 27.8
Who does the cleaning? You Generally Do It 192 68.6 88 314 0.388

Generally Someone Else Dc 28 65.1 15 34.9

You and Someone Else Do 108 61.4 68 38.6

No One 1 1000 O 0.0
Who pays the bills? You Generally Do It 4 66.7 2 33.3  0.957

Generally Someone Else Dc 307 65.7 160 34.3

You and Someone Else Do 10 62.5 6 37.5

No One 8 72.7 3 27.3
Who takes your You Generally Do It 37 63.8 21 36.2 0.071
children to the Generally Someone Else D¢ 91 674 44 326
doctor if he/she is sick? “you and Someone Else Do 111 725 42 275

No One 90 58.4 64 41.6
Who sees to it that You Generally Do It 193 71.0 79 29.0 0541
children go to bed? Generally Someone Else Dc 11 55.0 9 45.0

You and Someone Else Do 30 63.8 17 36.2

No One 95 59.0 66 41.0
In general, would you  You Generally Do It 81 66.4 41 33.6 0.219
like to see your Generally Someone Else Dc 63 67.0 31 33.0
relatives...? You and Someone Else Do 170 63.7 97 36.3

No One 15 88.2 2 11.8
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11.12.1 Dietary Inadequacy and its association with Maternal Social Support Index
(MSSI)

Table 62 shows the index of available social support to the mother in terms of
household chores, looking after the children, grocery, health care visits etc. Scores were
calculated and it was seen that those who had inadequate dietary intake had higher scores
as compared to those with dietary adequacy, however this difference was not significant
(p>0.05).

Table 62: Association of Dietary Inadequacy with MSSI

Dietary Intake

Inadequate Adequate
Mean
N Mean Std. Deviat N Mean  Std. Deviatir Difference p-value
MSSI Score 329 13.02 6.35 171 12.00 6.88 1.02 0.098

11.13 Dietary Inadequacy and its association with Autonomy

Autonomy of women was categorized into two sections initially as autonomy in
spending their own and husband’s earnings and the second section was participation of
women in decision making about their own health and major household purchases. Overall
autonomy is calculated as cumulative autonomy score. These are presented in subsequent

sections.
11.13.1 Dietary Inadequacy and autonomy about own and husband’s earning

Table 63 shows the autonomy of the respondents in spending their own and
husband’s income. Only 9% women were working in the sample and out of those 41 for
money and 5 got compensation other than money for work. Those who were working most
had inadequate diet intake and most received money for work, very few got compensation
for work and they all had inadequate diet.

Most of the women who earned money, their husbands (75%) decided how the
money should be used. Decision about husband’s earnings was mostly done by other

family members and husband himself.
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Table 63: Association of food inadequacy with women autonomy on earning

Dietary Intake

Inadequate Adequate
p-value

Autonomy N % N %
Have you done any No 298 65.6 156 34.4 0.811
work in the last
12 months? Yes 31 674 15 32.6
Have you received No 301 65.6 158 34.4 0.725
any cash for the
work that you have done? Yes 28 683 13 3L.7
Have you received No 324 65.5 171 34.5 0.105
any compensation
other than money for the Yes 5 1000 0 0.0
work that you have done?
Who decides how the You only 19 613 12 38.7 0.604
money you earn or the
goods that you receive Your husband only 3 75.0 1 25.0
will be spent or Both 5 100.0 0 0.0
used? You & other family 1 100.0 0 0.0

members

Other members 3 60.0 2 40.0

No earning 298 65.6 156 34.4
Who decides how your You only 16 64.0 9 36.0 0.014*
husband’s earnings Your husbandonly 98 68.1 46 31.9
will be spent? Both 51 60.7 33 39.3

You & other family 8 40.0 12 60.0

members

Other members 115 64.6 63 35.4

Husband has no 41 837 8 16.3

earnings

11.13.2 Dietary Inadequacy and its association with decision making and autonomy

Most of the times decision about her own health was made by other family

members like mother-in-law, sister-in-law followed by husband among those who had

inadequate intake and the association was significant (p<0.05). Women who decided

themselves about their health issues were mostly taking inadequate diet (73%) as

compared to women who were making decision with husbands and other family members

(559%).

Decision about major household purchases was done by other family members

and husband and a similar pattern was seen in decision about women’s visit to her family
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and their association with dietary intake was not significant statistically as shown in Table

64.

Cumulative score on autonomy was calculated and the lowest third scores were

for those who had low autonomy, middle third for moderate and highest third for high as

shown in Table 64. The proportion of women who had inadequate diet was high among

all the three categories of autonomy and it was highest (75%) among those who scored

high in autonomy but the difference was not significant statistically (p=0.697).

Table 64: Association of food inadequacy with women’s decision making

Dietary Intake p-value
Inadequate Adequate
Women’s decision making factors N | % N | %
Most of the time, who You only 54 73.0 20 27.0 0.035*
makes decisions about Your husband only 87 67.4 42 326
health care for you? Both 57 55.9 45 44.1
You & other family member 26 55.3 21 44.7
Other members 105 70.9 43 29.1
Most of the time, who You only 8 50.0 8 50.0 0.373
makes decisions Your husband only 107 68.2 50 318
about making Both 44 62.9 26 37.1
major househol_d purchases You & other family member 24 57.1 18 42.9
(e.g. fan, TV, bicycle,
water pump, efc.)? Other members 146 67.9 69 32.1
Most of the time, who You only 29 74.4 10 25.6 0.068
makes decisions Your husband only 99 73.3 36 26.7
about making - Both 31 56.4 24 436
purchases for daily household .
needs? You & other family member 33 57.9 24 42.1
(grocery items such as Other members 137 64.0 77 36.0
eggs, bread, washing powder,
soap)?
Most of the time, You only 27 62.8 16 37.2 0.187
who makes decisions about Your husband only 109 70.8 45 29.2
visits to your famlly and Both 53 56.4 41 43.6
Eg'g“;:fems others. sistars. YOU & other family member 23 62.2 14 37.8
Chacha-chachi, mama-mami. Other members 117 68.0 55 32.0
etc.)?
Do you have time No 79 69.3 35 30.7 0.154
to do things for yourself? Yes 189 62.6 113 37.4
Some times 61 72.6 23 27.4
Cumulative Autonomy Low 130 66.3 66 33.7
0.697
Score
Moderate 187 64.9 101 35.1
High 12 75.0 4 25.0
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11.14 Dietary Inadequacy and its association with IPV

IPV was categorized into psychological, physical and sexual. Each of these
categories were assessed by using multiple variables, all of these individual variables were

analyzed to see their association with dietary inadequacy as shown in subsequent sections.
11.14.1 Dietary Inadequacy and its association with psychological 1PV

Table 65 shows the difference in the frequency of variables related to
psychological IPV among those who had food inadequacy and those who did not in last
one year. Dietary inadequacy was more in women (79.4%) who were insulted by their

partners and this association was highly significant (p<0.001).

Most of the women (78.7%) who experienced a scaring or a ‘smashing things’ by
their husbands were taking inadequate diet than those who did not (62.3%) and this
association was significant (p<0.01). Dietary inadequacy was higher among those who
experienced any type of psychological violence (74.7%) than others (60.3%) and the

difference was statistically significant (p<0.01).
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Table 65: Dietary Inadequacy and its association with psychological IPV

Dietary Intake

Inadequate Adequate

Psychological 1PV Categories N % N %| p-value
“Has your husband ever Insulted No 200 60.2 132  39.8 <0.001***
you or made you feel bad Yes 112 794 29 20.6
about yourself?” No Response 17 63.0 10 37.0
“Has this happened in the No 13 722 5 27.8  <0.001***
past 12 Months?” Yes 98 80.3 24 19.7

No Response 218 60.6 142 39.4
“Has this happened one or two 1-2 times 21 656 11 34.4  <0.001***
times, three to five times or 3-5 times 19 76.0 6 24.0
more than 5 times?” 6+ times 58 89.2 7 10.8

No Response 231 61.1 147 38.9
“Did things that scared or No 228 62.3 138 37.7  0.006**
intimidated you on purpose, e.9.  Yes 85 787 23 21.3
by the way he looked at you, No Response 16 61.5 10 38.5
or by yelling or smashing things?”
“Has this happened in the No 6 66.7 3 33.3  0.004**
past 12 Months?” Yes 79 79.8 20 20.2

No Response 244 62.2 148 37.8
“Has this happened one or two 1-2 times 21 67.7 10 32.3  0.002**
times, three to five times or 3-5 times 20 769 6 23.1
more than 5 times?” 6+ times 38 905 4 9.5

No Response 250 62.3 151 37.7
“Threatened to hurt you or No 287 64.9 155 351 0.194
someone you care about?” Yes 25 806 6 19.4

No Response 17 63.0 10 37.0
“Has this happened in the No 8 80.0 2 20.0 0.198
past 12 Months?” Yes 17 810 4 19.0

No Response 304 64.8 165 35.2
“Has this happened one or two 1-2 times 4 66.7 2 333 0.391
times, three to five times or 3-5 times 6 857 1 14.3
more than 5 times?” 6+ times 7 875 1 125

No Response 312 65.1 167 34.9
Cumulative psychological IPV  No 187 60.3 123 39.7 0.001**
(If yes to any of the Yes 142 74.7 48 25.3

psychological violence)
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11.14.2 Dietary Inadequacy and its association with physical 1PV

As shown in Table 66, dietary inadequacy was more in women (83.3%) who had
experienced physical violence of their partners in form of a slap or push or pulling of hairs

and this association was highly significant (p<0.001).

Dietary inadequacy was higher among those women who had experienced any
type of physical violence by their partner than those who did not but this difference was
not significant statistically in any types of the physical violence (all p>0.05). While
comparing the cumulative score of physical violence with dietary inadequacy it was
observed that women who said “yes” to any of the physical violence were mostly (79.2%)
taking inadequate diet than the others (61.1%) and this difference was also significant
(p<0.001).
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Table 66: Dietary Inadequacy and its association with physical IPV

Dietary Intake

Inadequate Adequate

Physical IPV  Categories N % N % p-value
“Slapped you or thrown something No 227 61.2 144 38.8 <0.001***
at you that could hurt you? Pushed
you or shoved you or pulled your Yes 85 83.3 17 16.7
hair?” No Response 17 63.0 10 37.0
“Has this happened in the No 7 58.3 5 41.7 <0.001***
past 12 Months?” Yes 78 86.7 12 13.3

No Response 244 61.3 154 38.7
“Has happened one or two times, 1-2 times 36 78.3 10 21.7 <0.001***
three to five times, or more .
than 5 times” 3-5 times 22 100.0 0 0.0

6+ times 20 90.9 2 9.1

No Response 251 61.2 159 38.8
“Choked or burnt you on purpose?” No 300 65.4 159 34.6 0.207

Yes 13 86.7 133

No Response 16 61.5 10 385
“Has this happened in the No 3 100.0 0 0.0 0.193
past 12 Months?” Yes 10 83.3 2 16.7

No Response 316 65.2 169 348
"Has happened one or two times, 1-2 times 2 66.7 1 33.3 0.425
three to five times, or more 3-5 times 3 75.0 1 25.0
than 3 times 6+ times 5 1000 0 0.0

No Response 319 65.4 169 34.6
“Threatened to use a gun, knife or No 298 65.1 160 34.9 0.053
other Weapon against you?” Yes 15 93.8 1 6.3

No Response 16 61.5 10 38.5
“Has this happened in the No 3 100.0 0 0.0 0.055
past 12 Months?” Yes 12 92.3 1 7.7

No Response 314 64.9 170 35.1
“Has happened one or two times, 1-2 times 75.0 25.0 0.176
tEreeSto.flvejlmes, or more 3-5 times 4 100.0 0 0.0
than > times 6+ times 5 1000 0 0.0

No Response 317 65.1 170 34.9
“Actually used a gun, knife or No 311 65.9 161 341 0.535
other weapon against you?” Yes 2 100.0 0 0.0

No Response 16 61.5 10 385
“Has this happened in the No 1 100.0 0 0.0 0.593

o

past 12 Months? Yes 1 100.0 0 0.0

No Response 327 65.7 171 34.3
“Has happened one or two times, 1-2 times 1 100.0 0 0.0 0.471
three tovflve,‘flmes, or more 3.5 times 0 0.0 0 0.0
than 5 times .

6+ times 0 0.0 0 0.0

No Response 328 65.7 171 343
Cumulative physical IPV No 226 61.1 144 38.9 <0.001
(If yes to any of the physical Yes 103 79.2 27 20.8

violence)
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11.14.3 Dietary Inadequacy and its association with sexual IPV

The present study also assessed the association of sexual IPV and dietary
inadequacy as shown in Table 67. Dietary inadequacy was higher in women whose
partners forced them to do sexual intercourse against their will (72.5%) and who did
sexual intercourse due to fear of their partners (74.3%) than their counterparts but the
association was not significant (p>0.05). The only variable related to sexual IPV that
found significant association (p<0.01) with dietary inadequacy was degrading or
humiliating sexual activities done by women due to their husband’s pressure. The
percentage of women who were doing humiliating sexual activities due to their husband’s
pressure and were taking inadequate diet was 93.5% while those who did not experience
such IPV was 63.8%. The percentage of women who said “yes” to any of the sexual
violence and were taking inadequate diet was higher (70.2%) than those who did not

(63.1%) but the association was not significant (p>0.05).

232



Table 67: Dietary Inadequacy and its association with Sexual IPV

Dietary Intake

Inadequate Adequate

Sexual IPV Categories N % N % p-value
“Did your husband ever physically ~ No 224 63.8 127 36.2 0.262
force you to have sexual intercourse  Yes 74 72.5 28 275
when you did not want to?” No Response 31 66.0 16 34.0
“Has this happened in the past 12 No 3 50.0 3 50.0 0.227
Months?” Yes 70 73.7 25 263

No Response 255 64.1 143 35.9

9 1 1000 O 0.0
“Has happened one or two times, 1-2 times 14 60.9 9 39.1 0.182
three to five times or more than 5 3-5 times 21 72.4 8 27.6
times” 6+ times 34 81.0 8 19.0

No Response 259 64.0 146 36.0

9 1 1000 O 0.0
“Had sexual intercourse when you did No 223 63.4 129 36.6 0.197
not want to because you were afraid  Yes 75 74.3 26  25.7
of what your husband might do?” No Response 30 65.2 16  34.8

9 1 1000 O 0.0
“Has this happened in the past 12 No 6 75.0 2 250 0.134
Months?” Yes 69 74.2 24 258

No Response 254 63.7 145 36.3
“Has happened one or two times, 1-2 times 13 65.0 7 350 0.65
three to five times or more than 5 3-5 times 19 65.5 10 345
times?” 6+ times 37 84.1 7 15.9

No Response 260 63.9 147 36.1
“Your husband ever forced you No 270 63.8 153 36.2  0.003**
to do something sexual that you Yes 29 935 2 6.5
found degrading or humiliating?” No Response 30 65.2 16  34.8
“Has this happened in the No 3 75.0 1 25.0 0.002**
past 12 Months?” Yes 26 96.3 1 3.7

No Response 300 64.0 169 36.0
“Has this happened one or two times, 1-2 times 9 90.0 1 10.0  0.007**
three to five times or more than 3-5 times 5 1000 O 0.0
5 times?” 6+ times 12 1000 O 0.0

No Response 303 64.1 170 35.9
Cumulative sexual IPV No 197 63.1 115 36.9 0.106
If yes to any of the sexual violence Yes 132 70.2 56 29.8
How often were you afraid that Always 7 77.8 2 22.2  0.003**
your husband might do some of Often 11 1000 O 0.0
these things we've talked about, like ~ Sometime 20 87.0 3 13.0
hurting you physically or forcing you Rarely 15 88.2 2 11.8
sexually? Never 43 57.3 32 427

No Response 233 63.8 132 36.2
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11.15 Generalized Linear Model (GLM)

Table 68 shows the logistic regression model for food inadequacy. The model
shows that one of the factors which predict the inadequacy of dietary intake among
pregnant women was depression. Depressed women were 1.7 times more likely to have
inadequate diet intake (OR 1.7, Cl 1.03-2.66, P<0.05) as compared to non-depressed.

Second predictor variable was women’s education, those who had a bachelor’s
degree or above were less likely to have dietary inadequacy (OR 0.2 Cl 0.09-0.55,
P<0.05). Women whose husbands were away from home for the last 6 months were 40%
less likely to have inadequate diet than those whose husbands were not away from home
(OR 0.6, C1 0.33-0.95, p<0.05).

Similarly, women who were living with adequate sanitation facilities had 50% less
chances of taking inadequate diet as compared to those who did not had adequate sanitary
facilities at their home (OR 0.5, C1 0.24-0.94, p<0.05).

Odds of taking inadequate diet was 4.7 times higher in women who perceived that
they would not be satisfied in the next four years of life than those who were satisfied (OR
4.7, Cl 1.35-16.16, p<0.05).

Though odds of inadequate dietary intake were 1.6 and 2 times higher among those
women who had experienced 5+ and 3-4 stressful life events respectively, the association
was not significant in case of 5+ life events. While the association of dietary inadequacy
and had 3 - 4 stressful life events was statistically significant even on regression analysis
(OR 2.0, Cl 1.05-3.81, p<0.05).

Moreover, odds of taking inadequate diet were almost double (OR 1.9, CI 1.03-
3.53, p<0.05) in women who were exposed to physical violence by their intimate partners

than those who were not.

Women who had social support from friends were 10% less likely to have
inadequate diet than those who did not (OR 0.9, CI 0.93-0.99, p<0.05)

Factors like age of women, husband’s education, women work, and money for
food, health expenditure in last month did not show any significant association with
dietary intake on regression analysis.
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Table 68: Generalized Linear Model of Food Inadequacy

Variable Factors Categories Odds Ratio 95% C.1. p- value
Lower Upper
Depression Yes 1.7 1.03 2.66 <0.039*
Age of women 15-22 (Ref) 0.172
23-30 1.7 0.95 2.97 0.077
31+ 1.3 0.61 2.64 0.518
Wife education Uneducated (Ref) 0.000
Primary /middle 1.2 0.61 2.29 0.630
Sec/higher sec 0.9 0.42 1.74 0.676
Bachelor and above 0.2 0.09 0.55 0.001**
Husband education Uneducated (Ref) 0.058
Primary /Middle 0.4 0.15 1.35 0.153
Sec/High sec 0.9 0.28 2.65 0.792
Bachelor and above 0.9 0.22 3.91 0.918
Husband away from home Yes 0.6 0.33 0.95 0.033*
last 6 months
Life satisfaction in 4years Satisfied 0.038
Moderately satisfied 15 0.82 2.69 0.198
Not satisfied 4.7 1.35 16.16  0.015*
Wife works 1.9 0.76 4.75 0.171
Adequate Sanitation Yes 0.5 0.24 0.94 0.031*
Money for Food No (Ref) 0.223
Yes 0.6 0.27 1.50 0.302
Don’t know 2.1 0.34 12.96 0.432
Health expenditure in last 3.2 0.89 11.68 0.076
month
LEC Score 1-2 events 0.092
3-4 events 2.0 1.05 3.81 0.036*
5+ events 1.6 0.93 2.82 0.087
MSPSS Friends subscale Yes 0.9 0.93 0.99 0.012*
IPV Physical Yes 1.9 1.03 3.53 0.040*

11.16 Summary

Chapatti/ paratha made from wheat is the staple food in the study area and all the

participant eat them daily. More than 70% of participants used pulses and rice weekly.
More than half of the respondents 261(52.2%) ate fruits daily. Meat was taken by 26% on

weekly basis while only 18.6% of women were taking egg daily. Milk was taking by

43.6% of women daily but the consumption of oil/ghee was very high that is almost all

(97.4%) women were using in daily cooking.
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More than 90% of women were taking less than the recommended amount of
grains and vegetables, while the women who were taking less than recommended servings

of dairy and fruits were also very high i.e. 83.8% & 78% respectively.

Depression was significantly associated with inadequate intake of meat, grains
(both p-value <0.01), fruits and milk (both p-value <0.001).

Frequency of meals also had significant association with depression (p<0.001),
women who were taking < 3 meals a day were more depressed (68.4%) than non-
depressed (31.6%). There were more depressed women compared to non-depressed who
did not take lunch (p<0.00) and dinner (p<0.01).

Mean intake of all the macronutrients was less among depressed as compared to
non-depressed women and the difference was statistically significant with a p-value of
<0.001. In micronutrients, mean intake of vitamin in depressed women was less as
compared to non-depressed. The association was significant between depression and mean
intake of minerals, Vitamin E and folic acid (all p<0.01). Daily intakes of all
macronutrients were lower in depressed as compared to non-depressed and the difference

was statistically significant in case of energy, proteins and carbohydrates.

Maternal characteristics like depression, education, health status in last 30 days,
number of pregnancies and living children were significantly associated with an

inadequate dietary intake.

Husband’s employment, education, being away from home in the last 6 months,
life satisfaction in one year and next four years were the family factors which showed
significant relationship with inadequate diet.

Socio-economic factors which showed significant association with inadequate diet
include husband and women income, women financial empowerment status, wealth index,

family debt, money for basic need and food.

The association between dietary inadequacy and stressful life events was found
highly significant statistically with p<0.01, it was observed that women who had 3-4 LEC
were mostly taking inadequate diet than those had 1-2 LEC.
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It was observed that the mean score of those who had food inadequacy was lower
on all the subscales of MSPSS and the difference was significant except on the family

subscale.

Regarding MSSI, those who had inadequate dietary intake had higher scores as
compared to those with dietary adequacy, however this difference was not significant
(p>0.05).

Working women mostly had inadequate dietary intake. Decision about women’s
own health was mostly made by other family members among those who had inadequate

intake and this association was significant (p<0.05).

In IPV, cumulative psychological and physical IPV showed significant association
with dietary inadequacy. Moreover, although the dietary inadequacy was more prevalent
in those women who were exposed to any type of sexual violence also but the association

was not significant statistically.

Finally, factors that showed significant association with dietary inadequacy even
in generalized linear model were depression, husband not away from home in last 6
months, women who perceived that they would not be satisfied with their life in next 4

years, living without adequate sanitation facilities, Physical IPV and 3-4 LEC.
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CHAPTER 12

DISCUSSION

12.1 Introduction

Pakistan is currently the sixth and will be the fourth most populous nation by 2050
(Demographic, 2015). Over the past two decades there has been hardly any difference in
the malnutrition situation in spite of more food availability and an overall increase in
caloric intake per capita. The purchasing power of people is decreasing day by day. Due
to the large family sizes 46 % of the family income is spent on food whereas this amount
IS 35% in India and only 7% in the US (Bhutta et al., 2011). In pregnancy, the nutritional
requirements are increased to meet the maternal and fetal needs. Adequate intake of
calories and nutrients is essential for healthy mother and baby. Depressive symptoms in

prenatal period are related to inadequate nutrition (Black et al., 2008)

In order to understand the reasons for the problem of prenatal depression and under
nutrition and to plan and implement appropriate interventions and programs, the usual

situations and the context in which it has arisen needs to be considered.

In the present study, an endeavor was made to explore the effects of diet on health
of a pregnant woman as many previous studies had their emphasis on finding an
association between poor maternal nutrition and its adverse effects on the fetus (Prado and
Dewey, 2014, Edwards et al., 2001, Aizer and Currie, 2014, Hoet and Hanson, 1999,
Langley-Evans, 2015, Osrin and Anthony, 2000, Wu et al., 2004, King, 2003, Tarry-
Adkins et al., 2013, Brenseke et al., 2013, Imdad and Bhutta, 2012a). In order to achieve
this, we explored the relationship of dietary inadequacy with socio-economic and
demographic variables as well as stressful life events, perceived and available social
support, decision-making and IPV. Finally we used a generalized linear model to show

the association of food inadequacy with prenatal depression and its risk factors.
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12.2 Summary of the Findings

Very few women during pregnancy had adequate diet in a day as measured through
24-hour recall and the food frequency questionnaire. Depressed women in pregnancy had
fewer intakes of milk, fruit, vegetables and meat groups on a daily basis but the intake of

grains and oils was consumed daily by more than 80% of the women.

Overall the mean intake of all the macro- and micronutrients, vitamins and
minerals was low in depressed as compared to the non-depressed, with the exception of

Vitamin A and C. Food variety scores were negatively associated with depression.

Maternal characteristics like prenatal depression, education, health status in last
30 days, number of pregnancies and living children were significantly associated with
inadequate dietary intake. Husband’s employment, education, being away from house in
the last 6 months, life satisfaction in the last one year and perceived satisfaction in the
next four years were the family factors which showed significant relationship with
inadequate diet. Economic factors which showed significant association on univariate
analysis with inadequate diet include husband and women income, women financial

empowerment status, wealth index, family debt, money for basic need and food.

The association between dietary inadequacy and stressful life events, all the three
subscales of MSPSS, MSSI, and IPV physical and psychological was also significant on

univariate analysis.

Finally, factors that showed independent association with dietary inadequacy in
generalized linear model were prenatal depression, husband not away from home in the
last 6 months, life satisfaction in the next 4 years, adequate sanitation facilities, Physical

IPV and 3-4 stressful life events.
12.3 Strengths and Limitations

This is one of the first population-based studies to explore the relationship of
prenatal depression and dietary intake of women in the rural setting of Pakistan. The data
collection team along with the student researcher carefully collected data by interviews.
Dietary data was collected using well designed FFQ and 24-hour recall. The food list was
thoroughly prepared in consultation with relevant nutrient analysis tables and exploring
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the commonly consumed food items in the study area. The section below will present the
strengths and weaknesses of the various components of the study.

12.3.1 Study Population

In developing countries more than 60% of the population lives in rural areas but
their dietary intake and deficiencies and its relationship with prenatal depression remains
unknown. The sample for such a study needs to be community based as according to
PDHS 2012-13 only 67% of rural women receive antenatal care from the health facilities.
If the sample is taken from health facilities, some of these women might be missed. The
strength of this study is that the sample of pregnant women in second and third trimester
of pregnancy was selected from the registers of LHW and was representative of the rural
community. As more than 85% of the rural communities are covered by LHWS, so those
pregnant women who live in areas not covered by LHWSs might have been missed from
the study. This study cannot be generalized the entire pregnant women of Pakistan as it

represents low income rural women registered with LHWS.
12.3.2 Study Design

Some of the strengths and weaknesses of cross-sectional study design related to
prevalence and risk factors of prenatal depression have been discussed in Chapter 6 of the

study.

Cross-sectional is one of the most common types of population-level study designs
in which a set of measurements of a population at a particular point in time is captured
(Yu and Tse, 2012). As the objective of the current study is to explore the association of
prenatal depression with dietary intake of a population of pregnant women, a phenomenon
which is less researched (Mann, 2003), the cross-sectional method is a suitable design for
this study . There is a growing interest among researchers to study association between
dietary intake and other health related factors (Der Marderosian, 1993). As my study also
explores the relationship of dietary intake of pregnant women with prenatal depression, it
is a suitable design to generate hypothesis which can be tested using cohort or longitudinal

designs.

The limitation of the current study is its cross-sectional design which prevents
conclusive inferences about the direction of the relationship between diet and prenatal
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depression. The study was cross-sectional and thus the data collected does not show
variation in dietary practices by seasons of the year.

12.4 Dietary Assessment Measures
12.4.1 24-hour Dietary Recall
Description of the various dietary assessment measures was given in Chapter 9.

For the current study we selected the food frequency questionnaire and 24-hour
recall methods. When selecting a nutritional assessment method an important
consideration is the context in which the data will be used (Beaton et al., 1979). As the
objective of our study was to collect the mean diet intake of the population of pregnant
women and compare between the groups of depressed and non-depressed, so the 24-hour
recall was best suited because of its open ended nature and low burden and cost. Another
advantage of 24-hour recall is that it is well suited for less educated populations, as in my
study, for whom keeping food records is not possible. In addition as the recalls are
interviewer administered, data could be collected consistently as all interviewers in my
study were well trained and educated. A major disadvantage of dietary recall is that it is
based on the respondent’s memory and ability to estimate portion sizes which may
introduce recall bias and social desirability which influences self-reports (Beaton et al.,
1979). There is a possibility of under reporting in 24-hour recall.

12.4.2 Food Frequency Questionnaire

The second method for dietary assessment used in my study was food frequency
questionnaire. We selected the “Food Frequency Questionnaire” which has been validated
for use by pregnant women and was taken from National Nutrition Survey, Pakistan, 2011
(Bhutta et al., 2011). It has been modified and adapted for this study. Many studies have
validated use of FFQs among pregnant women (Greeley et al., 1992, Suitor et al., 1989,
De Vriese et al., 2001, Erkkola et al., 2001, Brown et al., 1996b, Li et al., 2014, Viogue
et al., 2013), however, studies from Pakistan (Igbal et al., 2009, Safdar et al., 2013),
validated FFQs only in the general adult population.

FFQ is frequently used in epidemiological studies to capture data on a usual long-
term diet. In this study, the frequency of consumption of items from food groups as per
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the food guide pyramid was recorded for the previous one month. The advantage is that it
is close-ended less of a burden on the respondent as the food list is available. But the
disadvantage is that participants have to recall the frequency of intake for the last one
month e.g in my study | asked if they consumed various items from food groups and its

frequency from monthly, weekly and daily basis and recall bias is possible.

Another limitation of the study was lack of information on women’s physical
activity as physical exercise may affect or improve on mental health (Mandelli et al.,
2006).

12.5 Discussion of Significant Dietary Factors
12.5.1 Frequency of the Items Which Constitute Various Food Groups

In the present study, food groups were based on USDA food guide pyramid.
We had the grains group (roti, nan, paratha, rusk, bread, pulses, and rice) vegetable, fruit,
meat (mutton, beef, chicken, organ meat, fish, egg) milk and milk products (milk, yoghurt,
cheese) and ghee/oil group. Based on the FFQ, it was observed that wheat, which is the
staple food in Pakistan, in the form of roti/nan/chapatti, was used daily by the participants.
The same was true regarding oil/ghee and milk. Meat, chicken, egg and vegetables were
consumed on a weekly basis. Consumption of fish was on a monthly basis. Another study
in Peshawar (Din et al., 2014), Pakistan, found similar results with respect to frequency
of wheat, fat/oil, milk, fruits and meat consumption. Wheat is staple food, oil or ghee is
used for cooking so it was used on a daily basis. Milk, fruit and meat are preferred by
pregnant women to be healthy in pregnancy and were used with varying frequency
weekly. In an Indian study (Lukose et al., 2014), in the biomarkers of nutritional status,
only anemia was linked to antenatal depression, with depressive symptoms being less
common among anemic women compared to non-anemic subjects. Serum Vitamin B12
and red cell folate levels were not associated with the presence of antenatal depression.
This study used biochemical analysis and was focused on nutrients specific for anemia,

not on the nutrients overall.

An American study observed that depressed pregnant women have increased

intake of sugar and oils (Hurley et al., 2005)
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12.5.2 Association of Macronutrient Intake with Prenatal Depression

In the study population, daily dietary consumption of almost all food groups was
found to be deficient according to the RDA (1791 vs 2500kcal). Our findings are
consistent with those of NNS, Pakistan, carried out in 2011, where it was found that
women in their fertile years generally consume less energy than recommended (1864 vs
2100kcal) (Bhutta et al., 2011). It is expected that for pregnant women it would be much
lower. The findings of a study carried out by Ahmad et al, are congruent with our findings,
showing that 51% of the population in Pakistan was food insecure and consumed less than
2100kcal per day, the numbers being double in rural areas as compared to urban areas
(Ahmad, 2009). In the present study, depressed women, on an average, consumed 240kcal
less as compared to non-depressed women. These findings were supported by a few other
studies as well where it was observed that energy intake by depressed mothers is less as
compared to those who are not depressed (Hyun, 1997, Bae et al., 2010). A study cohort
study in Pakistan reported 151kcal lower consumption of energy by depressed pregnant
women at the start which was further reduced to 316kcal less than in non-depressed
women at the end of the cohort (Saeed et al., 2016a). However, a study carried out in
Peshawar, found that depressed women consumed more energy as compared to non-
depressed (1991 vs 1869kcal) but the difference was not significant (Din et al., 2014).

As far as other macronutrients are concerned in our study mean intake of proteins,
carbohydrates and fats was low according to the respective RDAs. As compared to the
non-depressed the depressed pregnant women had much lower mean intake of all macro-
nutrients and the difference is significant (<0.001). In NNS 2011 non pregnant women
were taking low protein and fat but higher mean intake of carbohydrates as compared to
RDA. The Peshawar study was similar to my study. The overall intake of macronutrients
was lower than RDA and the mean intake of for the depressed was lower than the non-
depressed, but unlike my study, this association was not significant. The difference may

be due to different settings and instruments.

A study carried out in Baltimore, USA, came to the conclusion that depressed
women tend to consume more macronutrients (Hurley et al., 2005). These differences in

results can be attributed to the fact that firstly, this study is community-based; secondly,
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simple food frequency questionnaire was used with no portion sizes. Portion sizes were
quantified by using 24-hour recall method, whereas, the study carried out by Din et al was
hospital-based and they used semi-quantitative food frequency questionnaire, where food
portions are already quantified, with 91 food items. Inclusion of less food items in the
present study is done keeping in mind the findings of a study carried out by Suitor et al
where it was observed that fewer food items were also good enough to determine dietary
intake quite accurately. (Suitor et al., 1989) The food list in this study is based on the
Pakistani food basket and local foods items used in the study area. In a cohort study by
Saeed et al, 24-hour dietary recall was used in a hospital based sample (Saeed et al.,
2016a).

12.5.3 Association of Micronutrients and Minerals Intake with Prenatal Depression

Micronutrients intake was also below RDA in current study except PUFA and
Vitamin A. Overall in the study intake of all the micronutrients was lower in depressed as
compared to the non-depressed and this difference was statistically significant for PUFA,
Vitamin E, folic acid, iron, zinc and calcium and not for Vitamin C and A. In the Peshawar
study, consistent with my findings, the intake of calcium, iron and zinc, Vitamin A, and
C was below the RDA and also lower in depressed as compared to non-depressed but the
difference was significant for calcium and iron only. In NNS 2011 intake of iron and zinc
was higher than RDA and calcium was slightly lower. The difference in the findings of
NNS 2011 is due to their sample from both rural and urban areas and use of biochemical

analysis as well, whereas our estimates are based on diet intake only.

In National Nutrition Survey, Pakistan, the overall consumption of folic acid
among pregnant women was found to be 25.7% (Bhutta et al., 2011). We observed that
there is less mean intake of folic acid among depressed pregnant women (P<0.01) in our
study in comparison to those who are not depressed, indicating that deficiency of folic

acid may have an association with depression (Reynolds, 2002).

Iron deficiency is quite prevalent among pregnant women not only in Pakistan
(Anjum et al., 2015, Hussain et al.) but also in the United States (Wu et al., 2004). Despite
the prevalence of anemia among pregnant women, it was observed that only 26.7% of

them were taking Iron supplementation (Bhutta et al., 2011). In my study also, the mean
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intake of iron was below RDA and depressed women were consuming significantly less
iron, zinc and calcium as shown in previous studies which have associated zinc deficiency

with maternal depression (Karimi et al., 2012).
12.5.4 Adequacy of Diet and Nutritional Status

For the purpose of analysis, the “Food Variety Score” (FVS) was created, and the
score was calculated and dichotomized at median to give two categories of “adequate”
and “inadequate” dietary intake. In the current study the mean FVS was higher for non-
depressed (24.1+3.6) as compared to depressed (20.2+4.0) showing that the depressed
women have less variety or diversity in their diet and this difference is statistically
significant (p<0.001), which may be attributed to depressive symptoms. These findings
are similar to the study conducted in Peshawar (Din et al., 2014). They calculated FVS
from eight groups and found statistically significant differences in the mean scores of

depressed and non-depressed hospital-based sample of pregnant women.

Women in developing countries face many nutrition related problems which have
an adverse effect on the mother’s health (Miller and Krawinkel, 2005). The most common
problem related to women’s nutrition in developing countries is malnutrition, specifically
under nutrition, which increases maternal and child mortality along with an increase in
overall disease burden (Lukose et al., 2014). Statistics show that approximately 40% of
the women in the South East Asia region have a low Body Mass Index and the situation
can be considered critical in India and Bangladesh. (Black et al., 2008, Walton and Allen,
2011, Merchant, 2014)

According to the National Nutrition Survey of Pakistan, 2011, 13% of non-
pregnant and 16% of pregnant women were undernourished (Di Cesare et al., 2015, Bhutta

et al., 2011) which is less as compared to the South Asian estimate.

In the present study, most of the women could not provide self-reported pre-
pregnancy weight so we estimated the pre-pregnancy weight from their weight at
enrolment in the study according to 10M recommendations (Council, 2009)(detail is
provided in chapter 5). Based on BMI calculated from estimated pre-pregnancy weight
more than half (51.2%) women were in normal category, 23.6% were underweight, 20%

overweight and only 5.2 % were obese in the current study. But the difference in BMI
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between women with adequate and inadequate diet intake was not found statistically
significant.

Another cohort study from Pakistan (Saeed et al., 2016a) showed that in their
sample none of the participants was in the underweight category and they did not find any
association of BMI with healthy eating index. This cohort consisted of women attending
ANC clinic in a city hospital and predominantly belonged to the middle socioeconomic

class.

BMI categories of my study are similar to a study in pregnant Arab women in
which half of the women were in normal BMI category. The overweight and obesity
proportion in the Arab women, however, was greater as compared to my study. In this
Arab study also, the pre-pregnancy weight was calculated (Abu-Saad et al., 2012). A
limitation of calculating pre-pregnancy weight is underestimation of overweight and
obesity as we calculate the pregnancy weight gain using the recommended weight gain
weekly for normal weight women (Abu-Saad et al., 2012). However this method provides

us a clue of the distribution of BMI in the absence of actual data of pre-pregnancy weight.
12.6 Discussion of Significant Demographic and Psychosocial Factors
12.6.1 Prenatal Depression

Mental health of women adversely affects her nutritional status especially during
pregnancy (Won, 2011, Saeed et al., 2016a). Adequate intake of calories and nutrients is
essential for healthy pregnancy and foetus (Hurley et al., 2005). The objective of the
current study was to explore the association of prenatal depression with dietary intake of
women living in a rural setting. Results showed that prenatal depression is a risk factor
for dietary inadequacy OR 1.7(Cl 1.03, 2.66) P<0.05. Similar results were seen in a study
in Korea where diet of the women was inadequate based on RNI except Phosphorus (Won,
2011). Another Korean study showed that intake of energy and protein are higher in less
stressed pregnant women (Bae et al., 2010). Previous studies have shown that food
consumption and depression are inversely correlated with each other (Halbreich and
Karkun, 2006) and that depression is usually amalgamated with decreased appetite,

nonetheless, it can cause an increase in appetite as well (Association, 2013).
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A Pakistani study conducted in Peshawar (Din et al., 2014) found that dietary fibre,
iron, calcium and Vitamin B3 were associated with antenatal depression. This study was
similar to my study as the mean FVS score in depressed women was lower as compared

to non-depressed; thereby it is possible to link depression with food variety.
12.6.2 Women’s Level of Education

Apart from the fact that education levels affect the socio-economic status of a
person it directly influence food choices and level of knowledge of the mother (Murakami
et al., 2009). The findings of the current study demonstrates that education level is a
protective factor for dietary inadequacy OR 0.2 (CI 0.09, 0.55) P<0.001, as also shown in
a study by Murakami in Japan where education was positively associated with healthy
dietary intake pattern in a group of Japanese pregnant women. Results of another study
conducted among white, well-educated pregnant women found unhealthy pattern of diet
intake with increased consumption of macronutrients and low intake of micronutrients. A
study in Africa found the education level of head of the household to be related to High
FVS scores of women rather than her own education as the decision about the food choice
was with him (Savy et al., 2005). Another study carried out in Texas, also observed that
level of education can predict folic acid supplementation (Canfield et al., 2006). These
differences may be due to different cultures.

12.6.3 Adequate Sanitation

Sanitation of a household is reflected by provision of safe drinking water, presence
of a latrine, garbage and waste water drains, cleanliness of the surroundings etc. Research
shows that inadequate dietary intake alone does not explain the malnutrition. In a study
conducted in Burkina Faso (Savy et al., 2005), an association of high food variety and
dietary diversity scores with hygiene and sanitation of the house was found. This reflects
the same result as seen in our study where adequate sanitation of the house is protective
factor for dietary inadequacy OR 0.5 (CI 0.24, 0.91) p<0.05. Sanitation of the house
prevents illnesses like diarrhea from taking a hold and contributes to better nutritional

status of the population.
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12.6.4 Husband Away from Home for More than 6 Months

The current study has found an association of inadequate dietary intake with
husband away from home for more than six months (OR 0.6, CI 0.33, 0.95, P<0.05) and
this association is protective. This can be explained by the fact that there is some degree
of control over finances by the women in situations when living in nuclear family system
and if husband is away for work (Rahman et al., 2003a). She can make her own choices

of diet and children responsibilities and decision making.
12.6.5 Intimate Partner Violence

Besides physical and psychosocial harm, nutritional status of the women is also
affected by Intimate Partner Violence. My study found an association of dietary
inadequacy with physical IPV, (OR 1.9 Cl 1.03, 3.53, P<0.05). About 79% of pregnant
women who had ever experienced physical violence had inadequate diet as compared to

those who did not experience physical violence.

It is a major public health problem in Pakistan and 44% of women experience
lifetime marital physical abuse (Fikree et al., 2006). One-third of married women report
having experienced some form of physical and/or emotional violence by their husbands
in the past 12 months (NIPS, 2012).

Findings of a population based study in India also exhibited a dose-response
relation, with frequent and recent abuse found to be associated with the highest probability
of poor nutritional outcomes, particularly among women. However, the participants were
non-pregnant women. The withholding of food is a known form of abuse in Indian
households and is perpetrator of physical violence (Ackerson and Subramanian, 2008). A
study was conducted in female patients of an urban emergency department to seek
association of physical IPV with health behaviors including BMI, diet and exercise. It was
observed that as compared to non-victims, the victims were 80% more likely to report
daily consumption of unhealthy foods (OR=1.80, p=0.002) (Mathew et al., 2012a). No
significant association was observed for BMI and exercise. Another similar study, by
Mathew et al in Atlanta, looked for association between intimate partner violence and

body mass index (BMI), diet and exercise. There was no significant relationship between
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IPV and BMI although IPV victims endorsed less healthy dietary habits (Mathew et al.,
2012Db).

The difference between these two studies and mine is that these were not
community-based; the participants were from an urban background and came to the

emergency department for the management of injuries.

It may be concluded that victims who reported eating more quantities of unhealthy
foods could be reacting to the increased stress due to IPV in their lives by eating more

“comfort” foods that might be unhealthy.
12.6.6 Multidimensional Scale of Perceived Social Support MSPSS

In the present study we established perceived social support of the pregnant
women with a self-rating tool of perceived social support received from Significant Other,
Family and Friends. Results of the study showed that women who had higher scores in
social support from significant other, family and friends had less chance of inadequate
diet. However, in the final model perceived social support from family is protective for
inadequate diet (OR 0.9, C1 0.93-.99 p- 0.040). In a study among men and women Todd
used the multidimensional scale of perceived social support (Jackson, 2006). Results of
this study showed that women who perceived close relations were highly supportive and
reported better dietary practices, higher levels of exercise and health seeking less
substance abuse as compared to those who did not perceive support from their close
relations. This study is different from mine as it was conducted in an urban setting in the
US and the participants were both men and women. Both studies were performed in
different cultures and different analysis techniques were used. Very few studies related to
dietary intake have used MSPSS as an instrument to assess social support. My study is
one of the first population-based studies to have used this instrument to assess perceived

support and its association with dietary inadequacy.
12.7 Factors which were Not Significant

Increased age during pregnancy and increased parity have been associated with
depression, consequently effecting dietary adequacy, especially that of micronutrients
(Hurley et al., 2005). However, in the present study, mother’s age was not found to be
associated with dietary inadequacy. Some previous studies observed that pregnant women
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who are less than thirty years of age and have completed high school, have better quality
of diet (Bodnar and Siega-Riz, 2002, Mathew et al., 2012b). But in my study most of the
women were educated below high school and were below thirty years of age but we did
not find any association with age. Among other maternal factors, number of children,
health in last 30 days and number of pregnancies were also found to be significant on
univariate analysis. In deposit study (Abu-Saad et al., 2012) the cohort had a mean of 4

children for the rural women but they did not consider parity for association.

Husband’s employment, family structure, grandmother living at home and suitable

accommodation were all not significant.

Demographic studies reveal that dietary intake is dependent on the type of
population and geography (Resano-Mayor et al., 2016). In a survey carried out by
American Society of Nutrition, it was found that people belonging to higher socio-
economic status tend to consume high quality diets as compared to those who are in the
lower socio-economic strata (Darmon and Drewnowski, 2008) and pregnant women with
low income are at a higher risk for poor diet quality (Fowles et al., 2012). In present study,
similar findings were found to be true, where it is observed that an income of less than
Rs.12000 per month, by the husband or the woman herself, results in inadequate dietary
intake (P<0.01). Likewise, when the woman is financially empowered, there is an increase
in adequacy of dietary intake on bivariate analysis (P<0.01), however, we were not able
to validate these finding on logistic regression analysis.

In another study carried out in Norway, it was concluded that social class creates
a barrier in consumption of healthy foods like vegetables and fish. This barrier is due the
consumer’s own expectations which then takes the form of their habits (Cockerham,
2005). In my study most of the participants were from the poor quintile and were not

taking any food group according to the recommended for their group.

A study carried out by Kirkpatrick et al shows that pregnant women belonging to
middle and upper socio economic status had insufficient intake of iron and magnesium
from dietary sources (Turner et al., 2003). In the same study it was observed that total
food expenditure among low-income households was less and they also bought fewer
porti