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ABSTRACT

Introduction: The nutritional health of pregnant women is a crucial factor that
impacts the health outcomes of both the mother and child. A nutrient-rich diet during
pregnancy is a must for their nutritional well-being. However, several individuals,
family, and community level factors influencing the intake of a nutrient-rich diet are
worse in Nepal, particularly in the Madhesh province. This study aimed to test the
association of household food security, women empowerment, and other underlying
factors with the nutrition status of pregnant women.

Methods: This was a community-based cross-sectional study carried out among 435
pregnant women of Janakpurdham, selected using multistage cluster sampling with
probability proportionate to size method. The nutrition status was measured using
MUAC tape. Pre-validated standard tools were deployed to measure diet quality,
household food security, and women empowerment. The Nepalese Food Composition
Table 2017 and the Indian Food Composition Table 2017 were referenced to compute
the nutrient value in the recipe consumed. Data were collected using face-to-face
interviews. The data were processed and analyzed in IBM SPSS. Logistic regression
was carried out to evaluate the association between variables.

Results: Around one-third (31.7%) of pregnant were undernourished based on
MUAC. Pregnant women’s food insecurity in their households and gender-based
food-eating preference orders in their families were significant predictors of their
undernutrition. Only 12% of pregnant women were able to meet their recommended
diet quality, with only 14.0%, 23.9%, and 13.8% meeting iron, calcium and folate

intake of the daily recommended amount respectively.

Conclusion: The findings indicate that undernutrition is a significant concern among
pregnant women. Both food consumption behaviour and household food security
could be reasons behind poor diet quality. Hence, targeted nutrition-specific and
sensitive intervention programs toward food security and a blanket approach to

comprehensive nutrition education are recommended to improve diet quality.

Keywords: maternal nutrition, predictors, women empowerment, household food

security, diet quality

Vi



TABLE OF CONTENTS

APPROVAL SHEET ...ttt e e e i
DECLARATION SHEET ... .ottt nae s e nne e i
APPROVAL NOTE SUPERVISOR ......oociiiiiiiiiienetee e i
APPROVAL LETTER FROM INSTITUTIONAL REVIEW BOARD ........ccceevruenne WY
ACKNOWLEDGEMENT ...ooieee sttt e e Y
A B ST RA CT e et e e e nrae e Vi
LIST OF FIGURES ...ttt X
LIST OF TABLES ..ottt ettt Xi
LIST OF ABBREVIATIONS. ... ...ttt Xii
CHAPTER I: INTRODUCTION ...ttt 1
1.1 BaCKOrOUNG........coiiieieeiie ettt e re e enes 1
1.2 Problem StatEMENT...........cooiiiiiiisieiee e 2
1.3 Rationale and JUSEITICATION ..........cuovieiiiie e 3
1.4 ODJECTIVES ...ttt bbbttt bbbt 4
1.4.1 General ODJECLIVE .......ccuveiecc e 4
1.4.2 SPECIfiC ODJECLIVES ..o 4
1.5 RESEAICN QUESTIONS......c.eeeiiiitiitieieeie ettt 5
1.6 StUAY VariaDIES........oiieee e 5
1.6.1 Independent VariabIes ..o 5
1.6.2 Dependent Variables............ccooviiiie i 5

1.7 Conceptual framework on factors associated with the nutritional status of
PrEGNANT WOMIBI ...ttt re e s e e nr e nn e e nne e s e nnne s 6
1.8 Operational defiNItiONS..........ciiiiiiiieiee s 7
CHAPTER II: LITERATURE REVIEW ......ccoiiiiiiiicce s 11
CHAPTER IlIl: RESEARCH DESIGN AND METHODOLOGY .......cccccovvvvieriannnns 21
3.1 SUAY METNOT ... 21
3.2 STUAY TESIGN ...ttt bbbttt bbb 21
3.3 Study area and its JUSHITICATION .........ccoiiiiiiiie e 21
KRR (0o VAo [0 - L1 o] o PRSP ROTR 22
3.5 Study population/sampling frame ..o, 22
3.6 SAMPIING AESIGN ... 23

vii



3.7 SAMPIE SIZE ..ottt et eere e naenres 23

3.8 SaMPIiNG PrOCEAUIE .......ooveeie ettt enre s 24
3.9 Data collection tools and teChNIQUES..........cccooeiiiiiiiiccce e, 24
3.10 Criteria for sample Selection ...........cccoeieiiiiiii e, 25
3.11 Data COlIeCtion ProCEAUIE ........ccveieieecieee et sreas 25
3.12 Data PrOCESSING ....vveuveireeteesteiteesieetesieesteestesseesseeeesseesteesaesseesseaseaseesseenseaneessens 26

3. 13 DAta ANAIYSIS ...ttt 26
3.14 Validity and reliability ... 28
3.15 Ethical CONSIAEIatiON.......ccuoiviiiiiiiiiiieiee e 29
3.16 Limitations Of the StUAY .........ccccveiiiiecece e 30
3.16 Supervision and MONITOTNG ........coviieieierere e 30
CHAPTER IV: RESULTS ...ttt 31
4.1 DeSCriptive FINAINGS .....ccveircc e 31
4.1.1 Socio-demographic CharaCteristiCs ..........cccvveveeieieere e 31
4.1.3 Household FOOU SECUNILY .......cveiiieieiieiicricsieeeee s 34
4.1.4 Women EMPOWEIMENT ........coviiiiiiiieiieieesee e 35

a. Women empowerment (General characteristics) .........ccoevevvvevvivesiciecieinn, 35

b. Women empowerment (Decision-making characteristics)...........ccccceevvrvennnn 35
4.1.5 Knowledge and BENAVIOT ...........c.coeiiiiiiiiiiiieeeee s 36
4.1.5 DIEE QUAITEY ..ottt 40
4.1.6 Nutritional status of pregnant Women............ccccoeeveeveeieceese e 43

4.2. ASSOCIALEA TACTOIS .....viciieiicieie e 43
4.2.1 Bivariate binary 10giStiC regreSSION ..........coovieereierierenese e 44
4.2.2 Multivariate binary 10giStiC regreSsSion ..........ccooevverereneneneseseseeeeeeees 53
CHAPTER V. DISCUSSION ..ottt 58
CHAPTER VI. CONCLUSION ....oiiiiiiiieisieeese e 65
6.1 CONCIUSION ...ttt e et eene e reeneeeneenreas 65
6.2 RECOMMENAALIONS: ... .eivieieerieiie st ee et e e te e e et e eneesreeneesneenreas 66
REFERENGCES ......ooiiieicteeee sttt sttt b ene s 67
ANNEXES ...ttt ettt ettt e sttt ettt neere e 76
ANNEX I: INFORMED CONSENT FORM ......cooiiiiiieicee e 76
ANNEX II: INFORMED CONSENT FORM IN NEPALL.........coceeeiieiieee, 7
ANNEX I1l: INFORMED CONSENT FORM IN MAITHILI ..cc.coooviiiiiiiiee, 78
ANNEX IV: PARTICIPANTS INFORMATION SHEET(ENGLISH).................. 79



ANNEX V: PARTICIPANTS INFORMATION SHEET(NEPALI).......cccvvvennne. 80

ANNEX VI: PARTICIPANTS INFORMATION SHEET(MAITHILI)................. 81
ANNEX VII: ENGLISH QUESTIONNAIRE ......vvceoveeeeseeeeeereeessseseeseeeessseeenes 82
ANNEX VII1: NEPALI QUESTIONNAIRE ....ovvveereeveeeeseereeereeesssesessseeessseeenes 88
ANNEX 1X: MAITHILI QUESTIONNAIRE .......vocoroveeeeeeereseeeseeesessseseessseeenns 95
ANNEX X: DQI-P SCORE SHEET ....couivecereveeeeeeeseseeeeeeeseseseseesesssesaseseesssseos 95
ANNEX XI: SAMPLING METHOD (PROBABLITY PROPORTIONAL TO
Y4 =3 VOO OO 105
ANNEX XI1: ETHNICITY CLASSIFICATION w..cooivveeeeeeeeeeeeeeeeeeresesee e 106
ANNEX XI11: RESEARCH PERMISSION LETTER FROM THE STUDY SITE
................................................................................................................................ 107



LIST OF FIGURES

Figure 1. Conceptual framework study on factors associated with the nutritional status of
[S1ETo AT T AN o] 11T o PSSP RT TP 6
Figure 2. Map of Janakapurdham sub-metropolitan (Source; topographic map, scale
1:25000/1:50000, Survey Department and Census 2011, CBS).......ccccceveevveveiieseeseseene 22

Figure 3. Flow-diagram of sampling ProCeAUre ..........cccevvereiieieere e se e 24



LIST OF TABLES

Table 1. Ethnicity, family type and family Size, (N=435) ......ccciiiiiiiiiieiece e 31
Table 2. Age, gravida, and number of children, (N=435) ... 32
Table 3. Education level of pregnant women and their husband, (N=435) ..........ccccccevvveivennnns 33
Table 4. Occupation status of pregnant women and their husband (n=435) ...........cccccevvennnns 34
Table 5. Household food security characteristics (N=435) .......ccccovivriiriirnienie e seere e 35
Table 6. Women empowerment (General characteristics) (N=435) .......cccccvevvrierrvnreiiennieannnns 35
Table 7. Women empowerment (Decision making) (N=435) .......cccccccvieeieiieiieieesesieseenieas 36
Table 8. Behavior related to f00d tabo0s (NZ435) .....ocveiieiiiiieiiece e 37
Table 9. Behavior related to social NOrms (N=435)........ccccoeiiiiiininieisee e 38
Table 10. Behavior related to food choice (N=435) ......cceiiiiiiiiiiiieee e 39
Table 11. Practice regarding regular dietary patterns (N=435) .........ccccoveereeieiiieiieiesie s 40
Table 12. Diet Quality Index-Pregnancy (N=435) ......ccccciveiiiieiieie e 40
Table 13. Percentages of recommended vegetables fruits and grains intake...............ccccceeu... 41
Table 14. Percentages of recommended iron, folate and calcium intake..........c..ccccocevvenennnnns 42
Table 15. Proportion of energy intake moderation and pattern of diet (n=428)....................... 43
Table 16. Nutritional status of pregnant women (N=435).........cccceviveieiiieie e 43

Table 17. Association of ethnicity, family type, and family size with undernutrition (n=435)45
Table 18. Association of Age, gravida, and number of children with undernutrition (n=435) 46

Table 19. Association of education status with undernutrition (N=435)........cccccevvreririrnnnnn. 47
Table 20. Association of occupation status with undernutrition (N=435).........c.ccccocevveieennens 48
Table 21. Association of household food security with undernutrition (n=435).........c..c........ 48
Table 22. Association of Women Empowerment (general characteristics) with undernutrition
(TR 1) OO 49
Table 23. Association of women empowerment index with undernutrition (n=435).............. 50
Table 24. Association of behavior related to food taboos with undernutrition (n=435).......... 50

Table 25. Association of behavior related to social norms with undernutrition (n=435)......... 51

Table 26. Association of behavior related to food choice with undernutrition (n=435).......... 52
Table 27. Association of behavior related to food choice with undernutrition (n=435).......... 52
Table 28. Multicollinearity StatISTICS..........ccviiiiieiie i 54
Table 29. Multivariate binary 10giStiC regreSSiON ........ccooeieieiiie i 56

Xi



AOR
ANC
BPH
CBS
CDPH
Cl
DHIS-2
DQI-P
FCHV
HFIAS
IOM
IRC
LBW
MPHN
MUAC
NDHS
NNMSS
PPS
PSU
SDG
SPSS

LIST OF ABBREVIATIONS

Adjusted Odds Ratio

Antenatal checkup

Bachelor in Public Health

Central Bureau of Statistics

Central Department of Public Health
Confidence Interval

District Health Information Software 2
Diet Quality Index- Pregnancy

Female Community Health Volunteer
Household Food Insecurity Access Score
Institute of Medicine

Institutional Review Committee

Low Birth Weight

Master in Public Health Nutrition
Mid-Upper Arm Circumference

Nepal Demographic Health Survey
Nepal National Micronutrient Status Survey
Probability proportionate to size

Primary Sampling Unit

Sustainable Development Goals

Statistical Package for Social Sciences

Xii



CHAPTERI: INTRODUCTION

1.1 Background

For the well-being of both the mother and the unborn child, it is imperative that the
mother receives sufficient nutrition throughout her pregnancy. Pregnancy exerts a
substantial toll on a woman's nutritional health, thereby rendering pregnant women
highly vulnerable to malnutrition. In low-income countries, expectant mothers face an
elevated risk of malnourishment due to socioeconomic constraints, poor diet quality,
physically demanding work, and frequent pregnancies (1). Malnourishment in
mothers is a significant public health issue worldwide, especially in developing
nations where undernourishment remains a significant challenge. In Nepal, maternal
malnutrition coexists with child malnutrition, resulting in a double and triple burden
(2). Research shows that inadequate maternal nutrition during pregnancy significantly
raises the likelihood of negative pregnancy outcomes, such as obstructed labor,
premature or low-birthweight babies, and postpartum haemorrhage. Furthermore,
severe anaemia in expectant mothers is linked to a higher incidence of maternal
mortality. Additionally, maternal undernourishment can have an intergenerational

impact, perpetuating cycles of undernourishment over the long term (3).

Eating a diet rich in nutrients during pregnancy is linked to improved fetal health,
appropriate birth weight, and higher rates of survival for both the mother and infant
(4). Poor nutrition during pregnancy results in low birth weight, impaired muscle
growth, and poor development of the heart, nephrons, and bones (4-6). The
developing fetus determines the available nutritional environment and adapts its
growth accordingly, which leads to permanent changes in the body's structure and
functioned (7). In a low maternal diet context, the placenta limits the available
nutrition to the fetus. There is increasing evidence that maternal nutrition can induce

epigenetic modifications of the fetal genome.

Studies have shown that low-birth-weight babies often experience rapid weight gain
after birth with proper nutrition, but they are at higher risk of developing type 2
diabetes, hypertension, and heart disease later in life (4). Thus, consuming a diverse
diet in appropriate amounts with proper eating habits is essential to fulfil the
nutritional requirements of both the mother and the developing fetus. However, the

intake of adequate nutrition during pregnancy is influenced by several factors such as



the availability and accessibility of food, as well as individual and household practices
(8, 9). Besides, there are various factors at the individual level to the macro level
influencing one’s food choice and intake. At the community level, food what one eats
is often decided by cultural practices. What a pregnant woman will eat is not always
her own choice. It’s a complex social phenomenon. Poor eating behaviour is one of

the major reasons behind undernutrition among pregnant women (10).

Malnutrition among mothers is largely neglected due to inequitable resource
allocation on a gender basis (11). The period from conception to childbirth,
commonly referred to as the "golden 1000 days," is a crucial timeframe for the future
growth and development of both the mother and child. Despite the undeniable
biological relationship between maternal and child health, a significant proportion of
the resources dedicated to maternal and child health have been primarily directed
towards child health, with minimal emphasis placed on the nutritional requirements of

women before and during pregnancy (12).
1.2 Problem statement

Undernutrition is a significant issue for world health. Most South Asian countries
including Nepal have major public health issues such as inadequate nutritional
supplementation during pregnancy (13). Most of the population, about 795 million
undernourished individuals live in low- and middle-income countries. Approximately
3.5 million mothers and children under the age of five lose their lives annually due to
malnutrition worldwide (14). Every year, around 112 million individuals suffer from
being underweight caused by maternal malnourishment, while approximately 13
million children are estimated to be born with intrauterine growth restriction (IUGR),
with a significant proportion of cases occurring in sub-Saharan Africa and south-
central Asia (14).

Research has been carried out in different regions of the globe suggests that
undernutrition among mothers during pregnancy is a big problem. More than 23% of
pregnant women are found to be undernutrition in African regions (15). Family
income (16), education status, multiple pregnancies (15), and poor diet intakes are key
factors that determine the nutritional status of pregnant women. In 2017, the
prevalence of low birth weight and anaemia in women between the ages of 15 and 49

were 21.4% and 54.4% respectively in India (17). Obesity and unhealthful eating



habits and micronutrient deficiency harm health, have been linked to household food
insecurity (18, 19). Besides these various social factors are responsible for the

nutrition status of pregnant mothers.

In Nepal, 17% of women of reproductive ages (15-49 years) were thin
(undernutrition) while the proportion is worse in Madhesh province. Around 29% of
women from the reproductive age group were undernourished (19) and 16 % of non-
pregnant women of reproductive age (20) were undernourished, which is the highest
among all provinces. Further, 58% of women from the reproductive age group were
anaemic, and 14 % of newborn babies were a low birth weight in the Madhesh

province which is again the highest among all provinces (19).

The minimum dietary diversity of women in Nepal is also poor. A study conducted in
a Nepalese municipality revealed that merely 55% of pregnant women consume a
varied range of foods (21). According to Suaahara's yearly assessment, which is
recognized as a good nutrition initiative, only about 45% of women within the
reproductive age bracket satisfy the recommended minimum standard for dietary
diversity (22). Considering the contextual factors such as food insecurity, level of
education, and socioeconomic indicators in the Madhesh province, the condition is

even more dire (23).
1.3 Rationale and justification

Food choice is a complicated factor and is often influenced by social factors rather
than just individuals. What pregnant women will eat is often decided by family and
society rather than women themselves. Besides, there are several individual, family
level and community-level factors that are worse in Nepal, especially in the Terai
region deteriorating the nutrition status of pregnant women. The prevalence of
stunting, undernutrition among the reproductive age group and low birth weight
(LBW) babies in Madhesh province is higher than the national average (19, 20). Some
studies have shown that women's empowerment and other social factors are
associated with dietary diversity and ultimately nutrition status of pregnant women
(21).

The second Sustainable Development Goal has focus on improving maternal nutrition
status (24). To combat malnutrition, the Multi-sector Nutrition Plan-Il (2018-2022),



National Health Policy 2019, National Nutrition Policy 2004, National Nutrition
strategy 2020 and National Nutrition Program, all provide nutrition guidance (25). In
Nepal, pregnant women's nutritional condition varies, although the causes of this are
not fully understood. There are few studies conducted to measure the nutrition status
of pregnant women and its relationship with underlying factors. Hence, there is

limited evidence in this domain, particularly in Madhesh province.

This study was carried out at a local level of Madhesh province to cover this gap.
Further, just inclusion of diversity is not the solution to undernutrition. Adequate
quantity and quality of foods are required to meet the requirement and that will reflect
in their nutrition status during pregnancy. Hence, this study measured nutrition status
during pregnancy using MUAC, a standard tool used in the nutritional screening of
pregnant women. It also measured dietary diversity and the amount of food

consumed.

The literature lacks good documentation of diet quality in the context of Terai and its
relationship with maternal nutrition. Therefore, the purpose of this study was to gather
data on the nutritional status of pregnant women and the factors that affect it also
findings from this study will be relevant in designing programs to focus on diet

quality through social domains as well as nutrition-specific factors.

1.4 Objectives
1.4.1 General objective
To measure the nutritional status of pregnant women in the Janakpurdham sub-

metropolitan and determine the factors associated with it.

1.4.2 Specific objectives

e To measure the nutrition status of pregnant women in the Janakpurdham sub-
metropolitan.

e To measure diet quality, household food security, and women empowerment
among pregnant women of the Janakpurdham sub-metropolitan.

e To identify the association of diet quality, household food security, women
empowerment, socio-demographic factors, and knowledge/behavioural factors
with the nutritional status of pregnant women of the Janakpurdham sub-

metropolitan.



1.5 Research questions

What is the nutritional status of pregnant women of the Janakpurdham sub-
metropolitan?

What is the diet quality status among pregnant women in the Janakpurdham sub-
metropolitan?

What is the household food security status among pregnant women in the
Janakapurdham sub-metropolitan?

What is the women empowerment status among pregnant women in the
Janakapurdham sub-metropolitan?

What are the factors associated with the nutrition status of pregnant women in the

Janakpurdham sub-metropolitan?

1.6 Study variables

1.6.1 Independent variables

Socio-demographic factors: Age, gravida, education, occupation, family size,
family type, education level of husband/intimate partner, ethnicity.

Diet Quality

Household Food Security

Women empowerment: Household decision-making, mobile ownership, bank
account ownership, asset ownership, and social media access.

Knowledge and Behavioral Factors: Knowledge about food choices and
restrictions, familiarity with recommended and supplementary foods,

preferences for food serving, and involvement in household chores.

1.6.2 Dependent variables

Dependent variable: Nutrition status of pregnant women (MUAC) (26)



1.7 Conceptual framework on factors associated with the nutritional status of

pregnant women

Independent variables

Socio-demographic Factors

Age, gravida, education,
occupation, ethnicity, family
size, family Type, education

level of husband/Intimate

partner

Diet Quality

Household Food Security Independent variable

Nutritional Status of
Pregnant women (MUAC)

Knowledge and Behavioral
Factors

Food choice, food taboos,
social norms, gender roles

Women empowerment

Household decision making,
mobile ownership, bank
account ownership, asset

ownership and social media

access

Figure 1. Conceptual framework study on factors associated with the nutritional

status of pregnant women



1.8 Operational definitions

Nutrition status of women: The nutrition status of women in the study was defined
by the MUAC measure of the pregnant women (4-9 months). Women with MUAC
measure >= 23 cm were considered as having good nutrition status while below that

were considered as having poor nutrition status(26).

Diet Quality Index- pregnancy: To evaluate the dietary quality of pregnant women,
the Diet Quality Index - Pregnancy (DQI-P) was employed, which produces a
composite score ranging from 0 to 80. A score of 80 is regarded as the best, whereas 0
is the poorest. A score of 60 or higher was viewed as a satisfactory standard for the
dietary quality of pregnant women(27). The DQI-P consists of eight components, with
each component receiving a score of 10 if the minimum recommended serving size
for that particular food group is met by the participant. If a participant fails to
consume any food from a specific food group, they will receive a score of 0 (zero).
Intermediate scores are calculated proportionally; for instance, if a mother consumes
only 1 cup of fruit instead of the recommended 2 cups, she will be assigned a score of
5(28).

Household food insecurity access score (HFIAS): The Household Food Insecurity
Access Score (HFIAS) is a quantitative measure that assesses the extent to which
households have been able to access food over the past 12 months. The score ranges
from 0 to 27 and is calculated by summing the frequency of occurrence of nine food
insecurity-related conditions. The frequency-of-occurrence is obtained by asking
respondents to report how often they experienced each condition over the past 12
months using a 4-point scale ranging from "never" to "often"(20,29). The sum
frequency-of-occurrence question response code for the HFIAS is calculated by
adding up the responses to the nine-food insecurity-related questions, denoted as Q1a,
Q2a, Q3a, Q4a, Q5a, Q6a, Q7a, Q8a, and Q9a. This results in a score ranging from 0
to 27, with higher scores indicating greater food insecurity.

The criteria for interpreting the HFIAS score and determining household food
insecurity status are as follows: a score of 0-1 indicates food security, 2-7 indicates
mild food insecurity, 8-14 indicates moderate food insecurity and 15 or higher

indicates severe food insecurity (29).



HFIA-1 (Food secure category) = if [(Qla=0 or Qla=1) and Q2=0and Q3=0 and
Q4=0 and Q5=0 and Q6=0 and Q7=0and Q8=0 and Q9=0]

HFIA-2 (Mildly food insecure category) = if [(Qla=2 or Qla=3 or Q2a=1 orQ2a=2
or Q2a=3 or Q3a=1 or Q4a=1) and Q5=0 andQ6=0 and Q7=0 and Q8=0 and Q9=0]
HFIA-3 (Mildly food insecure category) = if [(Q3a=2 or Q3a=3 or Q4a=2 orQ4a=3
or Q5a=1 or Q5a=2 or Q6a=1 or Q6a=2) andQ7=0 and Q8=0 and Q9=0]

HFI1A-4 (Severely food insecurecategory) = if [Q5a=3 or Q6a=3 or Q7a=1 orQ7a=2
or Q7a=3 or Q8a=1 or Q8a=2 or Q8a=3 0rQ9%=1 or Q9a=2 or Q9a=3].

Age: The age of the pregnant women in years completed as recalled by the mothers. It
was categorized into 3 groups:15-19 years, 20-29 years, and 30-49 years (20).

Ethnicity: The study categorized ethnicity into ten groups, namely Terai Dalit, Terai
Janajati, Terai Brahmin/Chhetri, Other Terai Caste, Muslim, Hill Dalit, Hill Janajati,
Hill Brahmin/Chhetri, Newar, and Other(20,34). These groups were subsequently
reclassified into six categories, namely Dalit, Janajati, Brahmin/Chhetri, Muslim,
Other Madheshi ethnic group, and others. The Dalit category comprised both Terai
Dalit and Hill Dalit, the Janajati category comprised both Terai Janajati and Hill
Janajati, and the Brahmin/Chhetri category comprised both Terai Brahmin/Chhetri
and Hill Brahmin/Chhetri.

Gravida: Pregnant women are often used with a number to indicate the number of
pregnancies of any term. It was categorized into 1-2 gravida and more than 2

gravidae.

The number of children: This indicator gives the current number of children with
the same pregnant women. It was categorized as a mother with children of two or

fewer and a mother with 3 or more children.

Education: The education of the pregnant woman and her husband was measured on

an ordinal scale under the following 4 categories (20);

e No education: Includes those who have never attended school.

e Primary education: Includes those who have completed 0 to 5 years of school.

e Some secondary education: It Includes those who have completed 6 to 9 years of
school.



e SLC and above: Includes those who have completed 10 (SLC) or more years of

school and university.

Family type: Family types were categorized into three types: single-parent family,

nuclear family, and extended or joint family.

A single-parent family is one where there is one parent (mother) and any number
of children.

A nuclear family is made up of parents and one or more children living together.
An extended family or joint family means a father, mother, daughters, sons,

grandparents, uncles, aunts, cousins, nieces, and nephews living together.

Average family size: Mean number of family members in a household. Computed as

the total of family numbers divided by the total number of families.

Occupation: The occupations were classified into seven categories, and then

subcategorized into paid and non-paid jobs for analysis.

Housewife

Agriculture (unpaid)

Agriculture (paid)

Business (self-run)

Business (family business — only support)
Jobs and services (public or private)
Others

Ownership and use of bank accountant mobile phones: Respondents who use an

account in a bank or other financial institution and own a mobile phone (19).

Household decision-making: women were considered to participate in household

decisions if they will make decisions alone or jointly with their husbands in all three

of the following areas(19);

Their own healthcare
Major household purchases and

Visits to their family or relatives



Women’s empowerment indicator: Women’s participation in making household
decisions shows the number of decisions in which women participate either alone or
jointly with their husbands. This index ranges from 0 to 3 and reflects the degree of
decision-making control that women can exercise in areas that affect their lives and

the level of women’s empowerment in society(19).

Social media access: Social media access was considered if a pregnant woman uses
any of the Facebook, TikTok, and YouTube platforms regularly. It will not consider
the use of only messaging or calling platforms like Messenger, Imo, and WhatsApp.

Knowledge and behavioural factors

e Food taboos: Common food taboos like hot and cold foods, food-restricted during
pregnancy

e Social norms: pregnant women should not cross a river; pregnant women should
not wander in the community, and preference to serve food.

e Gender roles: who perform domicile activities like cooking foods

e Nutritional supplement intake- It was including Iron and calcium.
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CHAPTERII: LITERATURE REVIEW

For the literature review, the researcher used different search engines and portals like
PubMed, Elicit, The Lancet, Google, Google Scholar, etc. to identify the studies
regarding malnutrition among pregnant mothers and associated factors. Different
keywords like maternal malnutrition, maternal undernutrition, eating behaviour,
healthy diet, minimum dietary diversity, women empowerment, diet quality, etc. were
used while searching the articles, in different combinations. Different types of articles
like journal articles, books, survey reports, WHO factsheets, policies, guidelines, etc.
were found. The documents were then collected in one folder in the Zotero
application. The articles were then studied in detail and the related information was
extracted to prepare this research proposal. The reviewed literature is categorized into

the following portion:

a) Policies regarding reproductive health and nutrition

Nepal has a range of policies and strategies to address reproductive health and
nutrition issues. Nepal's recent National Health Policy-2019 aims to improve
nutritional status through the promotion, production, use, and access to high-quality
and healthy food. Updating and implementing nutrition policies and programs should
be a priority. In addition, the state is committed to improving the micronutrient status
of women, children, and other age groups. Emphasize food diversification and
balanced eating habits, and take measures in each of the short-term, medium-term,

and long-term stages (31).

Similarly, the 2004 Nutrition Policy and Strategy emphasizes the importance of
nutrition education by healthcare providers in improving pregnancy outcomes(32).
Another milestone in Nepal's nutrition is the Multi-Sectoral Nutrition Plan (MSNP).
The second phase of the MSNP 2018-22 is directly related to maternal nutrition. It
aims to improve maternal and infant nutrition by scaling up nutritionally specific and
sensitive interventions and creating an enabling environment(33). It also has various
directives and programs for the agricultural sector, such as agricultural development

strategies (34).

Further, Nepal Health Sector Strategy (NHSS) 2021-2025 is a comprehensive plan
that has four strategic pillars: equitable access, quality health services, health systems
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reform, and a multi-sectoral approach. The NHSS recognizes that maternal nutrition is
essential for the health and well-being of mothers and their children. The strategy
commits to improving maternal nutrition through several interventions, including
strengthening the capacity of health workers to provide nutrition counselling and
services; expanding access to nutritious foods, especially for pregnant and lactating
women; promoting breastfeeding and complementary feeding; and addressing the

social and economic factors that contribute to poor maternal nutrition(35)

b) Associated factors with the nutritional status of a pregnant woman

A study conducted in Ethiopia in 2013, which employed mid-upper arm
circumference (MUAC) to measure malnutrition among 900 pregnant and lactating
women in the community, found that 24% of the participants were malnourished. The
research also discovered that housewives were less prone to malnutrition than

pastoralists.

A birth cohort study carried out in Ethiopia in 2019, which was a prospective
longitudinal observational study, identified nutrition-specific and nutrition-sensitive
variables that were linked to mid-upper arm circumference as a gauge of nutritional
status among pregnant women. The research indicated a prevalence rate of 41% for
low MUAC, which is a measurement below 23 cm(36). A study conducted in Kenya
in 2016 regarding the prevalence of anaemia among pregnant women revealed that
those with a mid-upper arm circumference (MUAC) measurement of less than 23 cm

were significantly and independently linked to anaemia during pregnancy (37).

A cohort study conducted in 2021 in the northern region of Ethiopia revealed that
36.2% of the participants had undernutrition before pregnancy, as determined by their
BMI and/or MUAC measurements. The study also found that being from non-model
households, having a lower age, lower female empowerment scores, experiencing
food insecurity, having lower dietary diversity, engaging in regular fasting, and
having lower agrobiodiversity were significantly linked to having lower BMI and/or
MUAC measurements (38).

In 2018, a study was conducted in the western region of Nepal, which discovered that
24% of pregnant women suffered from acute malnutrition. This was determined by

measuring their mid-upper arm circumference (MUAC) and finding it to be less than
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23 cm. The study further identified that factors such as food security, ethnicity, and
dietary diversity significantly influenced the nutritional status of pregnant women
(26).

In 2018, a cross-sectional study was conducted in an urban municipality of Baglung
district in the western hill region of Nepal involving 327 pregnant women. The study
found that almost 45% of the participants had an insufficiently diverse diet.
Additionally, the study revealed that household economic status, family employment
type, and women's empowerment were significantly associated with dietary diversity
(39).

A cross-sectional study was conducted on 376 Nepalese pregnant women from rural
and urban areas, assessing their dietary intake. Results revealed a high prevalence of
low birth weight (27.9%) and preterm delivery (14%), with a higher rate of low birth
weight observed among rural subjects (p<0.05). Birth weight was associated with
maternal protein and energy intake, as well as period of gestation (p<0.001), while
low pregnancy weight gain was linked to protein and energy intake (p<0.01). Calcium
intake was significantly associated with crown heel length (p<0.001), while lipid,
zinc, and folate intake differed significantly between rural and urban subjects. The
study emphasizes the importance of specific nutrients and dietary components on

maternal nutrition and birth outcomes(40).

In 2016, a cross-sectional study was conducted on pregnant women visiting a tertiary-
level hospital in Nepal to assess their nutrient intake and dietary patterns. The study
found that pregnant women in Nepal were not meeting the recommended nutrient
intake, except for fat. The study further revealed significant differences in
carbohydrate, energy, and riboflavin intake among trimesters. Cereal intake was the
most common, followed by pulses, legumes, and other vegetables. However, no
significant differences were observed in the distribution of other nutrients between

trimesters (41).

A study conducted in 2010 on 134 pregnant women from low-income countries found
that distress had a direct impact on unhealthy eating habits, which in turn had a direct
impact on the quality of their diet. Age had a significant direct effect on education and

nutritional knowledge, which had an indirect effect on dietary quality. The study

13



concluded that psychosocial distress and poor eating habits are major contributors to
inadequate dietary quality. By assessing depression, stress, poor eating habits, and
overall dietary quality during the first trimester of pregnancy, healthcare professionals
can identify women who need more intensive dietary monitoring and intervention

throughout their pregnancy (27).

An action research project was conducted on 131 pregnant women in Central
Tapanuli Regency, which revealed that 18.3% of the households were experiencing
food insecurity. The study also found that 58.7% of the pregnant women had anaemia,
19.1% had SEZ, and 63.9% had low levels of iodine in their urine. Additionally, only
42% of the women had an adequate intake of energy nutrients, and 38.9% had
sufficient protein intake. The study indicated a significant relationship between food
security status and energy intake (p=0.000; OR=53.9) as well as protein intake
(p=0.004; OR=4.1) (42).

The education status and occupation of pregnant women have a significant impact on
their nutrition status. Women with higher levels of education are more likely to have a
better understanding of the importance of a balanced diet and nutrition during
pregnancy. They are also more likely to have access to information about proper
nutrition and prenatal care, which can lead to improved nutrition status during

pregnancy.

Women's occupations can also have an impact on their nutrition status during
pregnancy. Women with higher-paying jobs and better working conditions are more
likely to have access to healthy food choices and can afford to purchase nutritious
foods. On the other hand, women in low-paying jobs or with limited job opportunities
may have limited access to healthy food choices, leading to poor nutrition status

during pregnancy.

In 2014, a cross-sectional survey was conducted on 350 pregnant women in
Islamabad, Pakistan. The study revealed that 47% of the pregnant women had a
normal pre-gestational BMI, while 22% were overweight, 17% were obese, and only
12% were underweight. Additionally, 28.1% of the pregnant women were found to be
anaemic. The study observed that 89% of the pregnant women had medium dietary

diversity, while only 5% had low dietary diversity, and the remaining had high dietary
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diversity. The study did not find any significant association between dietary diversity

and the sociodemographic or socioeconomic status of pregnant women (43).

In 2016, a study conducted in southwestern Bangladesh found that the average diet
diversity score was low, measuring 4.28. Pregnant women who had a higher level of
education, whose husbands were involved in business, lived in larger households, and
resided in houses with more than one room had a significantly higher diet diversity
score. The study also revealed a significant knowledge and consumption gap in three
food groups: dairy foods, eggs, and dark green leafy vegetables. Women from low
socioeconomic backgrounds had lower consumption of dairy and eggs, but no
significant association was found between sociodemographic characteristics and the

consumption of leafy vegetables (44).

In 2012, a cross-sectional study was conducted in the Kamrup district of Assam,
India, involving 285 women from all three trimesters. The study revealed that 48% of
the women had a below-normal Body Mass Index (BMI), indicating a high prevalence
of undernutrition. The age of the mother and the occupation of the husband had a
strong positive correlation with BMI, while the family size and income level showed a

negative correlation (45).

A cross-sectional study of 282 pregnant women in their mid-trimester, who were
receiving antenatal care at the Western Regional Hospital in Nepal, found that the
average score for female dietary diversity was 4.96. The research also revealed that
pregnant women who had an education level lower than SLC were 74.7% less likely
to have a high dietary diversity score than those with a higher education level.
Likewise, pregnant women whose husbands had unpaid jobs were 74.5% less likely to
have high dietary diversity than those whose husbands had paid jobs (46).

A study conducted in the urban hill region of Nepal involving 327 pregnant women
found that approximately 55% of them consumed at least five out of the ten
recommended food groups. The study revealed that pregnant women who had greater
autonomy came from wealthier households, lived with extended family, had
employment, and had adequate nutritional knowledge were more likely to have a
diverse diet(21). A health survey conducted in 2012 on the dietary intake patterns and
nutritional status of women of reproductive age in Nepal revealed that over 25% of
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women in Terai suffered from malnutrition, as evidenced by a BMI of less than 18.5

kg/m2, due to poor dietary habits (47).

A study was conducted in Nepal from September 2011 to August 2012 to assess the
dietary intake patterns and nutritional status of women of reproductive age in Nepal. It
found that the nutritional status of women of reproductive age was poor, especially in
Terai. The dietary intake pattern of women in Nepal is also not adequate. The study
suggests improving nutritional status and feeding habits, especially intake of meat,
fruits and vegetables, focusing on reproductive-aged women (48).

In 2020, a study was conducted in Nepal to determine the impact of different
dimensions of women's empowerment on their access to skilled delivery services. The
study found that women who were empowered in terms of media and information
technology, and economic and sociocultural factors had better health outcomes.
Specifically, the study found that women who had education, occupation, bank
account ownership, media exposure, and internet use were more likely to use the
services of a qualified midwife (49). While another study found that stillbirth was
significantly associated with maternal age (50).

In 2015, a case-control study conducted in eastern Nepal discovered that over 50% of
infants with low birth weight were born to mothers with a height of less than 145 cm.
Maternal height, the timing of the first antenatal visit, the number of antenatal visits,
iron and calcium supplementation during pregnancy, and maternal education level
were all found to be significantly related to low birth weight (51). A study conducted
on postnatal mothers in a hospital setting found that the prevalence of LBW was
23.6%, with a 95% confidence interval of 21.88 to 25.32%. The study identified
several risk factors that were statistically significant, including afternoon rest during

pregnancy, dietary intake during pregnancy, and gestation period (52).

In 2011, a study conducted in Nepal showed that household food insecurity was
linked to poor nutritional status in both women and children. Children from food-
insecure households were more prone to stunted growth and being underweight, while
women from such households were more likely to be underweight. The study revealed
that households with lower incomes and those living in rural areas were more

vulnerable to food insecurity (53).

16



A study conducted in the Sarlahi district of Nepal on seasonal dietary intakes of
15,899 women of reproductive age in 2006-2008 found that the most commonly
consumed foods were rice, potatoes, lentils, and vegetable oil. However, fruits and
vegetables were not consumed frequently, with a median weekly intake frequency of
0, and animal products were also rarely consumed. Food intake was analyzed based
on socio-economic status (SES) and seasonal changes. It was found that higher SES
and higher frequency of consumption were associated with most food types, including
in-season fruits and vegetables(54). A cohort study conducted in 2008 investigated
risk factors associated with maternal mortality and found that a higher mid-upper arm
circumference (MUAC) measurement was associated with a reduced risk of early
death(55).

The study conducted in Bhaktapur, Nepal investigated the nutritional intake and status
of folate among women of reproductive age taking blood samples from 500 women,
and dietary recalls from a subsample of 379 women. The results showed that folate
deficiency was uncommon, and only 12% of the women had a folate intake of less
than 100 ug per day (56).

A cross-sectional survey was conducted in Ghana's Northern region in 2021, which
analyzed the prevalence and risk factors of anaemia in pregnant women. The survey
also found that 26% of pregnant women in the region were undernourished(57).In
Kenya, a cross-sectional analytical study conducted in 2016 found that the average
Dietary Diversity Score (DDS) for pregnant women was 6.84, and 19.3% of pregnant
women were malnourished according to their mid-upper arm circumference (MUAC)
(58).

A 2010 study on low-income pregnant women found that distress led to poor eating
habits, which impacted the quality of their diet. Age influenced education, nutritional
knowledge, and indirectly dietary quality. Psychosocial distress and unhealthy eating
habits were major contributors to inadequate dietary quality. Screening for depression,
stress, poor eating habits, and overall diet during the first trimester can help identify

women who need intensive dietary monitoring throughout pregnancy (27).

Household food insecurity and nutrition status of pregnant women are interlinked

issues that have significant impacts on maternal and child health. When households
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lack sufficient resources to access adequate and nutritious food, pregnant women are
at a higher risk of malnutrition, which can lead to adverse outcomes for both the
mother and the baby. Pregnant women who experience household food insecurity are
more likely to have poor nutrition status and suffer from micronutrient deficiencies
such as iron, folate, and zinc. These deficiencies can increase the risk of maternal

anaemia, low birth weight, preterm birth, and other complications during pregnancy.

A cross-sectional study conducted in Nepal In 2014 found that in severely food-
insecure households, 51% of children were stunted and 40% were underweight; 27%
of married women had a BMI below 18.5 kg/m2; children were 1.50 (95% CI, 1.15 to
1.97) and 1.40 (95% CI, 1.05 to 1.85) times as likely as children in food-secure
households to be stunted and underweight, respectively; and married women were 1.5
(95% CI, 1.17 to 1.92) times as likely as married women in food-secure households to
have a BMI below 18.5 kg/m2. No association was found between household food

insecurity and wasting among children (59).

A cross-sectional study in Kailali district, Nepal in 2009 found that More than two-
thirds (69%) of households were classified as food insecure (had insufficient access to
adequate food). The prevalence rates of stunting, underweight, and wasting among
children were 41%, 24%, and 9%, respectively. The prevalence of anaemia was 58%.
There were no significant associations between household food insecurity and
stunting, underweight, or anaemia. Stunting and underweight were associated with
maternal height and household wealth (p < .05). Underweight was also associated
with maternal education (p<0.05). Anaemia was associated with low maternal

haemoglobin concentration (p <0.05) (60).

In 2020, a cross-sectional study was carried out in an urban municipality in Nepal,
which found that 54% of households were food insecure, and over half (53%) of the
mothers had a low variety of food in their diets. The study showed that higher odds of
dietary monotony were associated with food insecurity (mild, moderate, and severe)
with odds ratios ranging from 8.17 to 10.56. Participants with lower dietary diversity
were also 8.5 times more likely to experience food insecurity than those with higher
dietary diversity. Monthly income was positively related to food insecurity, while
unemployment of participants or spouses was associated with higher odds of being
food insecure. Additionally, owning cultivable land was negatively associated with
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dietary monotony, while participant unemployment status was significantly linked to

higher odds of experiencing it, with an odds ratio of 5.92 (61).

Women empowerment and the nutrition status of pregnant women are two closely
related topics. Empowering women by providing them with education, resources, and
opportunities can positively impact the nutrition status of pregnant women. In many
parts of the world, women are not given equal access to education, healthcare, and
other basic resources, which can lead to poor nutrition during pregnancy. This can
have long-term negative effects on both the mother's and the child's health. Access to
healthcare services, including prenatal care, can also ensure that women receive the
necessary nutrients and support during pregnancy. In addition, providing women with
access to economic resources and opportunities can increase their ability to purchase
nutritious food and lead a healthy lifestyle. Improving women's empowerment and
nutrition status during pregnancy is crucial for the well-being of both the mother and
the child. It is important to promote gender equality and provide women with the

necessary resources and support to ensure a healthy pregnancy and future.

In 2017, a cross-sectional study was conducted in Bhaktapur district, Nepal, which
included 402 mothers. The study revealed that 18% of the mothers had low
empowerment, while 27% had high empowerment. The prevalence of underweight,
stunting, and wasting among children was 13%, 19%, and 7%, respectively. The study
found a positive association between low empowerment of women and underweight,
stunting, and wasting of their children, with odds ratios ranging from 3.031 to 10.056.
This indicates that mothers with low empowerment had a higher likelihood of having

underweight, stunted, and wasted children (62).

A research study conducted in 2014 in the rural Terai region found that over 60% of
women had experienced pregnancy before the age of 19. The study also revealed that
the rate of low birth weight babies, weighing less than 2.5 kg, was substantially higher
among teenage mothers (80%) compared to mothers who were 19 years or older (63).
In 2015, a case-control study conducted in a hospital found that several factors were
associated with low birth weight (LBW), including mothers under 20 years old, height
below 145cm, being a first-time mother, being illiterate, having less than four

antenatal care (ANC) visits, and inadequate consumption of iron supplements (64).
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Several studies have found a strong positive relationship (correlation coefficient r =
0.81, p< 0.0001) between BMI and MUAC in pregnant women. ROC curve analysis
and Kappa coefficients have shown that this relationship is a good predictor of the
nutritional status of pregnant women (65). The findings indicated a significant
association between MUAC (mid-upper arm circumference) and BMI (body mass
index) in expectant mothers, which was evident until the 30th week of their pregnancy
(66). The study findings revealed a positive correlation between maternal weight and
MUAC (mid-upper arm circumference) (67).
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CHAPTERIII: RESEARCH DESIGN AND METHODOLOGY

3.1 Study method

A quantitative method was used in this study as the primary research approach.

3.2 Study design
The study adopted a quantitative research approach and employed a community-based

cross-sectional descriptive design to investigate the research question.

3.3 Study area and its justification

This was a cross-sectional survey based in a community conducted from Sep 2022 to
Feb 2023 among pregnant women living in the Janakapurdham sub-metropolitan of
Dhanusha district, Madhesh province, Nepal. The Janakapurdham sub-metropolitan
comprises 25 wards, with a total of 41,941 households and a population of 195,434
(68) with an estimated 2987 pregnancies (69). The sub-metropolitan area is
inMadhesh province, currently serving as its capital and situated at an altitude of 90
meters above sea level, approximately 450 kilometres from the federal capital,
Kathmandu. The area is divided into 25 wards, covering a total area of 91.97 square
kilometres, with mostly flat terrain. It shares borders with other municipalities to the
east and west, Pipara Rural Municipality to the west, Laxminiya Rural Municipality to

the north, and Nagrarain Municipality to the south (70).

The survey site was purposively selected from the central Terai and the capital city of
Madhesh province, where the occurrence of stunting being underweight and lacking
essential micronutrients is higher among the reproductive age group compared to the
national figure (19, 20). Janakapurdham sub-metropolitan comprises both urban and

rural areas, providing a suitable representation of the entire Madhesh province (71).
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Figure 2. Map of Janakapurdham sub-metropolitan (Source; topographic map,
scale 1:25000/1:50000, Survey Department and Census 2011, CBS)

3.4 Study duration

The research was carried out for a duration of six months, spanning from September
2022 to February 2023. During this time, data was collected for one month. The
timeframe allotted for data collection allowed for the appropriate sample size to be
obtained while adhering to the study's time constraints. This study duration was
determined with the aim of gathering accurate and relevant information within a

feasible time frame while ensuring that the research objectives were met.

3.5 Study population/sampling frame

The study was conducted among pregnant women residing in the Janakapurdham sub-
metropolitan area. This population served as the sampling frame from which a sample
was selected to participate in the study. By targeting this specific population, the
study aimed to obtain relevant and informative data pertaining to the health status of

pregnant women within the area of interest.
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3.6 Sampling design

The study utilized a sampling frame comprised of a list of 2nd and 3rd-trimester
pregnant women within the Janakapurdham sub-metropolitan area. To select the
sample, a multistage cluster sampling method with probability proportional to size
(PPS) was employed. This sampling technique allowed for the selection of
respondents in a manner that accounted for the varying sizes and importance of the
elements within the population. Such a method ensures that the sample represents the
population adequately, thus minimizing the potential for sampling errors and
increasing the accuracy of the study's findings.

3.7 Sample size

The determined size of the sample for the study was 443, based on a confidence
interval of 95% (Z=1.96), a prevalence of acute undernutrition among pregnant
women (MUAC<23cm) of 0.24 (72), an allowable error of 0.05, a design effect of

1.5, and a non-response rate of 5% and using Cochran’s formula (73),

Z*p(1-p)

Sample size (n) = o2

_ 1.96%x 0.24 (1 — 0.24)
n= 0.052

n = 281

On applying a design effect of 1.5,
n' =281x1.5 =422

Considering the non-response rate of 5%,
n'' =422 x 5% of 422

n'' = 443

However, the non-response and unusual diet practice leads to the loss of eight

samples. Thus, the actual sample size for analysis was 435.
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3.8 Sampling procedure

The present study employed a multistage cluster sampling approach using the
probability proportionate to size (PPS) method to obtain a representative estimation of
the sub-metropolitan area. The primary sampling unit was the ward, and 12 wards
were selected from a pool of 25 using the PPS method. To ensure an equal probability
of being sampled, an equal number of 37 respondents were chosen from each of the
12 selected wards, with an equal basic probability weight (74). A list of potential
respondents comprising pregnant mothers and their month of gestation was collected
within the sampled wards through the mobilization of female community health
volunteers (FCHVs). Pregnant women in the first trimester were excluded from the
sampling frame. Finally, the required number of samples, i.e., 37, was selected
randomly from the sampling frame using a random number table. (For details of the
PPS method see Annex-1X)

Janakapurdham sub metropolitan was selected purposively , multistage cluster sampling with 1
PPS method was used.

I

! Ward was considered as primary sampling unit. Among 25 PSU, 12 were selected. ‘

In next stage, equal number of respondents i.e., 37 was taken from each PSU so that every
individual in the study had near equal probability of being sampled, with equal basic probability
weight,

l
Within sampled wards, list of potential respondents i.e., pregnant mothers along with their month
of gestation were collected via mobilization of FCHV

|

From the collected list, sampling frame was developed excluding pregnant women of first
trimester.

I

i Required number of samples i.e., 37 were selected from the list systemic random method [

Figure 3. Flow-diagram of sampling procedure

3.9 Data collection tools and techniques

The primary data was collected from a household survey of pregnant women. A semi-
structured questionnaire was administered via face-to-face interview. The
questionnaire were incorporate standard tools to assess Household food security,
Women empowerment, Diet Quality Index-Pregnancy (DQI-P), and nutrition status
(MUAC) related questionnaire along with basic key demographics-related data. Adult
Shakir’s tape will be used to measure MUAC in the most prominent hand of the study
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participants. To evaluate diet diversity and adequacy, a 24-hour recall technique was
conducted. A semi-structured 24-hr dietary recall questionnaire was adopted based on
Gibson and Ferguson (75). Five phases were considered during the 24-hour dietary
recall interview; quick list, time, and occasion forgot foods, detail cycle, and final
probe. To measure the consumption of food and drink by pregnant women,
respondents were shown food photographic ATLAS, different sizes of fruits,
vegetables, and food amount measuring tools such as cups, bowls, plates, and spoons.
Household food security was measured by using Household Food Insecurity Access
Scale (HFIAS) (76) and women empowerment will be measured by using standard
tools adapted from NDHS 2016 (19). To ensure accuracy and consistency in the
measurement of MUAC, a standard instrument was used in the data collection
process. Specifically, a standard adult Shakier's tape was used to measure MUAC. To
minimize measurement error, two measurements were taken for each variable and
only the average was recorded. This approach is commonly used in research studies to

improve the reliability of anthropometric measurements.

3.10 Criteria for sample selection

The study utilized specific inclusion and exclusion criteria to select the participants.
The inclusion criteria involved selecting pregnant women in their last two trimesters
who had resided in the area for at least the last six months. In households with

multiple pregnant women, the junior member was selected for the study.

On the other hand, the exclusion criteria for study participants included pregnant
women (daughters) who were visiting their parents' homes. Furthermore, pregnant
women who were observing special occasions such as fasting or festivals, which may

impact their food consumption, were excluded from the analysis.

3.11 Data collection procedure

The research team recruited two female medical graduates as enumerators and formed
two groups to collect data on pregnant women. The lead researcher and two trained
enumerators conducted interviews and anthropometric measurements with each
participant. An information sheet was provided to each participant, which outlined the
study objectives, interview techniques, and anthropometric measurement procedures.

Every participant was asked for written consent before data collection, using a
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questionnaire and anthropometric devices. This approach adheres to best practices for

data collection in the medical field, ensuring both ethical and high-quality research.

3.12 Data processing

Data was reviewed and corrected before digitalizing into the computer every day.
Microsoft Excel 2016 was used for data entry. IBM SPSS (version 25) was used for
analysis purposes. Additional recoding and transformation of data were done to fit the
appropriate statistical method. Most of the socio-demographic and anthropometric
data were categorized to ensure their comparability and unanimity to the WHO
standard classification and other demographic standards.

3.13 Data analysis

The collected data was carefully checked, compiled, and edited to guarantee accuracy
and completeness before entering the data for analysis into Microsoft Excel 2016 and
later exported to SPPS v25 for further processing. Data cleaning, recoding, and
analysis were carried out in SPSS. Frequency estimates and cross-tabulations of each
independent variable and outcome variable were included in exploratory data
analysis. Continuous variables were presented as mean and standard deviation, whilst
categorical variables were shown as percentage and frequency. In bivariate analysis,
the significance of the relationship of independent variables with outcome variables
was assessed using logistic regression. An unadjusted and adjusted bivariate
regression test was carried out to test the potential association of the dependent
variable with independent variables.

To ensure the validity of the multivariate logistic regression analysis, significant
variables resulting from the bivariate regression were examined for potential
multicollinearity and model fit. The assessment of multicollinearity was conducted by
examining the variance inflation factor (VIF) for each variable, and it was ensured
that the VIF was less than 10 for all significant variables. Furthermore, the tolerance
level was greater than 0.1 for every variable, indicating was no issue of
multicollinearity. The Hosmer and Lemshow's test was also conducted to assess
model fit, and the significance of the test was considered. These measures were
implemented to ensure that the assumptions required for the multivariate analysis

were met and that the results of the analysis could be interpreted with confidence.
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The dependent variable, mid-upper arm circumference (MUAC), was dichotomized
into "adequate” (MUAC >=23) and "inadequate” (MUAC < 23). The research
evaluated the dietary quality of the subjects by utilizing 24-hour dietary recall and the
Diet Quality Index for Pregnancy (DQI-P), which is a scoring system created to gauge
overall dietary quality using existing standard nutrition recommendations and national
dietary guidelines during pregnancy(77). The DQI-P score is composed of eight
dietary elements, as presented in Annex VIII. The initial three elements involve the
percentage of recommended servings of grains, fruits, and vegetables based on the
Indian Dietary Guidelines as Nepal’s guideline is not available (78). In the
computation of nutritional values, the Nepalese Food Composition Table 2017 and
Indian Food Composition Table 2017 were utilized (79, 80).

The serving size of cooked rice was found to vary based on cultural traditions,
regional variations, and specific recipes, but a common serving size in the Indian
context was approximately 1 cup or 200 ml in weight. Serving sizes for other food
items such as cooked vegetables (curry), raw vegetables (salads), cooked cereals, raw
cereals, cooked pulses, raw pulses, fruits (such as oranges, apples, pomegranates, and
guavas), and grapes were measured as follows: 100 grams (or 1/2 cup) for cooked
vegetables (curry), 50 grams for raw vegetables (salads), 200 grams (or 1 cup) for
cooked cereals, 50 grams for raw cereals, 100 millilitres (or 1/2 cup) for cooked
pulses, 20 grams for raw pulses, 100 grams for medium-sized fruits, and 30 pieces for
grapes (78).

Three dietary components were identified as particularly important for pregnancy:
iron, calcium, and folate. The Recommended Dietary Allowances (RDASs) of these
nutrients were considered while assessing the quality of the diet. The Recommended
Dietary Allowances (RDAs) of Iron, calcium and folate were taken as 27mg, 1100mg
and 600pug respectively(80,81). Additionally, the percentage of energy from fat in the
diet and the frequency and type of meals and snacks consumed per day were assessed
(77).

Meals and snacks were differentiated based on their time of consumption, portion
size, and frequency. Meals were typically consumed during main meal times, such as
breakfast, lunch, and dinner, and were more structured, consisting of a variety of food
groups (82,83).
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Snacks, on the other hand, were smaller and intended to provide a quick burst of
energy or satisfy a craving. They were often consumed in between meals or as a small
meal replacement. Portion sizes and frequency of consumption were also taken into

consideration while distinguishing between meals and snacks (84).

In addition, differentiating between meals and snacks that contain the same type of
food, if a person had consumed a large portion of food during a main meal, it was
considered part of a meal rather than a snack, even if the same food is consumed in a
smaller portion at a different time of day. Similarly, if the food was consumed in
small portions throughout the day, it is justified to consider it a snack, even if it is

typically consumed as part of a larger meal.

The energy requirement for women with moderate work was found to be 2230
kcal/day (80). This was adjusted by adding energy requirements during the second
and third trimesters, which were 340 kcal/d and 452 kcal/d, respectively(85). The
Recommended Dietary Allowances (RDAs) of Vitamin C were taken as 60 mg per
day (80). All dietary components were analyzed subjectively by participants in the

eating habits survey tool and objectively using food analysis software.

In summary, the study utilized various methods to assess the quality of diet among
participants, including the use of a scoring tool, dietary recommendations, and
analysis of meals and snacks. The results were based on both subjective and objective
measures and highlighted the importance of consuming adequate nutrients during

pregnancy.

3.14 Validity and reliability

To ensure the reliability and validity of the study tools, a rigorous process was
followed. Content validity was achieved by developing tools that aligned with the
study objectives and variables, with the consultation of experts and extensive
literature review before pretesting. This process ensured that the tools accurately
measured the intended constructs. Translational validity was established by
conducting forward and backward translations of the questionnaire into Maithili
versions language experts, ensuring that the questions were accurately translated and
captured the intended meaning. Face validity was maintained by conducting

pretesting with a small group of respondents (n=6) from Janakapurdham sub-
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metropolitan ward no. 25, within the study site, to assess the clarity of questions and

ensure they aligned with study objectives.

Reliability was ensured through the use of pretested and validated sub-questionnaires
from previous surveys, such as the Nepal Demographic and Health Survey (NDHS)
and the National Nutrition and Micronutrient Status Survey (NNMSS), which have
been shown to have good internal consistency and reliability. Additionally, a 24-hour
dietary recall was applied to collect data related to food consumption, which is a well-
established method for assessing nutrient intake and has been shown to have good
test-retest reliability (75). By employing these rigorous measures to ensure validity
and reliability, the study results can be confidently interpreted and used to inform

policy and interventions aimed at improving maternal nutrition in Nepal.

To minimize the risk of contamination of information, individual interviews were
conducted with the participants separately. A written information sheet was provided
to them beforehand, outlining the study's objective, process, and interview and
anthropometric measurement instructions. Data collection and analysis were carried

out by the researcher directly.

In this study, the 24-hour dietary recall interview was conducted using a validated
multiple-pass method that involved five distinct stages. These stages included a quick
list of all foods consumed, a review of the time and occasion of consumption,
identification of any forgotten foods, a detailed cycle to obtain more information
about the foods consumed, and a final probe to ensure all foods were accurately
reported (86). To ensure accuracy, two MUAC measurements were taken for each
respondent, and the average was recorded. The study was conducted as per plan, with
a focus on maintaining the validity and reliability of the study instruments.

3.15 Ethical consideration

The study underwent ethical review and approval by the Institutional Review
Committee (IRC) of the Institute of Medicine (IOM), Tribhuvan University, in
compliance with ethical guidelines. All participants who were 18 years or older
provided written consent after being fully informed. For participants who were under
18, written consent was obtained from their legal guardians, namely in preferential

order- their husbands, fathers-in-law, or mothers-in-law. Prior to data collection, these
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guardians and participants were provided with a written information sheet that
detailed the study's purpose, procedures, and instructions. This process ensured that

all participants and their guardians were fully informed and consented to the study.

The subjects were informed that they had the option to refuse to participate in the
interview or skip any questions if they were uncomfortable. The confidentiality of
participants was maintained by coding on questionnaire sheets and limiting access to
personal information to those other than the principal investigator. The study avoided
raising questions that might provoke racial, gender, or ethnic discrimination, and
participants were assured that their participation was voluntary. Finally, participants
received counselling on the benefits of a high-quality diet for both mother and fetus

after data collection.

3.16 Limitations of the study

Due to the cross-sectional design of the study, it is limited in its ability to determine
causal relationships or temporal associations between variables. The use of self-
reported data introduces the possibility of recall bias or social desirability bias. The
study's focus on a specific geographic area may limit generalizability to other regions
or countries with different cultural, economic, or social contexts. The measurement of
diet quality based on a single 24-hour dietary recall may not fully capture variability
in dietary patterns and nutrient intake over time. The study did not assess other
potential factors that may influence undernutrition among pregnant women, such as
access to healthcare services or environmental factors. There may also be limitations
regarding the consideration of cooking and food processing methods and the
variability of individual cooking methods, potentially affecting nutrient value. Finally,
the study may have only focused on certain nutrients and considered the synergistic

effects of different nutrients present in the food.

3.16 Supervision and monitoring
The research was supervised by faculties from the Central Department of Public
Health (CDPH), IOM.
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CHAPTERI1V: RESULTS

A total of 435 pregnant women of the Janakapurdham sub-metropolitan of
Madheshprovince were studied to measure nutritional status and identify the
association of diet quality, household food security, women empowerment, and other

factors with it. The following results are identified from the study.

4.1 Descriptive findings

4.1.1 Socio-demographic characteristics

a. Ethnicity, Family type, and family size

The study population primarily comprised pregnant women from the Other Madheshi
ethnic group (52.6%), with smaller proportions of Dalit (20.2%), Muslim (15.9%),
Brahmin/Chhetri  (5.7%), and Janajati (5.5%) ethnic groups. Additionally, a
substantial proportion of the pregnant women (66.7%) were residing in extended or
joint families, while the remaining were living in nuclear or single-parent families.
The mean family size was found to be 6.79, with a standard deviation of 3.04. Most of

the families (over three-fourths) consisted of more than four members.

Table 1. Ethnicity, family type and family size, (n=435)

Characteristics Frequencies Percentages
Ethnicity

Dalit 88 20.2
Janajati 24 55
Brahmin/Chhetri 25 5.7
Muslim 69 15.9
Other Terai Caste 229 52.6
Family Type

Nuclear family 125 28.7
Single parent family 16 3.7
Joint or extended family 294 67.6
Family size (Mean+SD=6.79+ 3.04, min=2, Max=25)

At most four-family members 103 23.7
More than four family members 332 76.3
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b. Age, gravida, and number of children

The table summarizes the characteristics of the pregnant women in the study. The
mean age of the participants was 23 years with a standard deviation of 3.78 years.
Most of the pregnant women fell between the age range of 20-29 years (80.7%),
followed by those in the age range of 15-19 years (11.5%) and 30-49 years (7.8%).
The average number of gravidae was found to be 2, with a standard deviation of 1.05.
A considerable proportion of the pregnant women reported having more than two
gravidae (29.4%). Additionally, the average number of alive children was found to be
1. Most of the women reported having at most two children (92.2%), while only a
small proportion reported having more than two children (7.8%). These findings
suggest that the study population consisted primarily of younger women. The
proportion of pregnant women with more than two gravidae was higher compared to

those with more than two children.

Table 2. Age, gravida, and number of children, (n=435)

Characteristics Frequencies Percentages
Pregnant women’s age:(Mean + SD=23+3.78, Max=36, Min=16)

15-19 years 50 115
20- 29 years 351 80.7
30-49 years 34 7.8
No of Gravida (Mean+SD=2+1.05, Max.=5, Min, =1)

At most two gravida 307 70.6
More than two gravida 128 29.4
No of Children (Mean+SD=1+0.989, Max.=4, Min, =0)

At most two children 401 92.2
More than two children 34 7.8

c. Education level of pregnant women and their husband

The findings of this study indicate that a significant proportion of pregnant women
(46.4%) had completed only primary education or had no education (24.8%), with
18.9% having some secondary education and only 46.4% completing secondary or
higher education. In contrast, a higher proportion of pregnant women's husbands had
completed secondary or higher education (54.9%), with 21.6% having some
secondary education, 8% having primary education, and only 15.4% having no

education.
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Table 3. Education level of pregnant women and their husbands, (n=435)

Characteristics Frequencies Percentages

Pregnant women’s education level

No education 108 24.8
Primary education 43 9.9
Some secondary education 82 18.9
Secondary and above 202 46.4
Husband’s education level

No education 67 15.4
Primary education 35 8
Some secondary education 94 21.6
Secondary and above 239 54.9

d. Occupation status of pregnant women and their husbands

The present study revealed that most pregnant women (97.2%) were occupied as

housewives, while a negligible proportion was involved in business (1.6%) and

service (1.8%). Most of the pregnant women (93.8%) had non-paid occupations,

while a small percentage (6.2%) were engaged in paid occupations. Regarding the

husbands' occupations, the study revealed that a considerable proportion of them were

involved in foreign employment (26%), while others were occupied in service
(19.8%), business (19.5%), agriculture (paid and unpaid) (11.9%), labor (11.72%),
and driving (3.9%). Most of the husbands had paid occupations (88.7%), while only a

negligible proportion had non-paid occupations (3.7%).
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Table 4. Occupation status of pregnant women and their husbands (n=435)

Characteristics Frequencies Percentages

Pregnant woman’s Occupation”

Housewife 423 97.2
Agriculture (not paid) 5 1.1
Agriculture (paid) 9 2.1
Business (Self-run) 7 1.6
Business (family run or support) 3 0.7
Jobs-Private or government 8 1.8
Others 6 1.4
Pregnant women’s occupation based on paid

Paid occupation 27 6.2
Non-paid occupation 408 93.8
Husband’s Occupation®

Agriculture (not paid) 24 55
Agriculture (paid) 28 6.4
Business 85 19.5
Jobs-Private or government 86 19.8
Foreign Employment 113 26.0
Labor 51 11.72
Driver 17 3.9
Others 31 7.13
Husband’s occupation based on paid

Paid occupation 386 88.7
Non-paid occupation 16 3.7

*Multiresponse
4.1.3 Household food security

The table displays the results of a survey conducted to evaluate the extent of food
insecurity among households, using the Household Food Insecurity Scale. The
findings indicate that among the households surveyed, 53.8% were classified as food
secure, while 24.4% experienced mild food insecurity. Moreover, 16.3% of the
households reported moderate food insecurity, which was a higher proportion
compared to those who reported severe food insecurity, which was 5.5 %. Notably,
half of the households had sufficient access to food, as reflected in the food-secure

classification.
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Table 5. Household food security characteristics (n=435)

Characteristics Frequencies Percentages

Household food insecurity scale

Food secure (HFIA Cat. 1) 234 53.8
Mildly food insecure (HFIA Cat. 2) 106 24.4
Moderately food insecure (HFIA Cat. 3) 71 16.3
Severely food insecure (HFIA Cat. 4) 24 55

4.1.4 Women Empowerment

a. Women empowerment (General characteristics)

Approximately a quarter of women who owned assets, either solely or jointly, were
pregnant at the time of the study. Only a minority of pregnant women had their own
bank accounts (18.6%), while a larger proportion owned cell phones (79.1%). Most

pregnant women (58.6%) reported having access to social media.

Table 6.Women empowerment (General characteristics) (n=435)

Characteristics Frequencies Percentages

Pregnant woman’s

Ownership of Assets (Alone or jointly) (Yes) 117 26.9
Use of own bank account (Yes) 81 18.6
Use of own mobile phone (Yes) 344 79.1
Access to social media (Yes) 255 58.6

b. Women empowerment (Decision-making characteristics)

This study examined women's participation in decision-making in three areas: their
own healthcare, major household purchases, and visits to family or relatives. The
results showed that 21.4% of women participated in decisions related to their own
healthcare, while 20.4% participated in decisions regarding major household
purchases. Additionally, 19.4% of women participated in decisions about visiting
family or relatives. Only 18.2% of women participated in all three types of decisions,
while the majority (77%) did not participate in any of the three decision-making
areas. To assess overall participation, a decision-making index was used, which
assigned a score of 0, 1-2, or 3 to each participant based on their level of participation
in the three areas. The results showed that 77% of women had no participation
(score=0), 4.8% had some participation (score=1-2), and 18.2% had full participation

(score=3).
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Table 7. Women empowerment (Decision making) (n=435)

Characteristics Frequencies Percentages
Participation in decision making

(Alone or jointly with husband)

Woman’s own health care 93 21.4
Major household purchases 89 20.4
Visit to family or relatives 84 194
Characteristics Frequencies Percentages
Participate in all three decisions 79 18.2
Participate in none of the three decisions 335 77
Woman’s healthcare 93 214
Participation in the decision-making index

No Participation (Score=0) 335 77
Some Participation (Score =1 to 2) 21 4.8
Fully Participation (Score=3) 79 18.2

4.1.5 Knowledge and Behavior

c. Behavior related to food taboos

More than half of the participants (57.2%) did not report any dietary restrictions due

to cultural beliefs, while the rest did. The food items most reported as restricted were
yam and banana (38.0% each), followed by curd (36.4%), papaya (26.6%), and
pickles (9.8%). More than half of the respondents (56.1%) did not believe in the

concept of "hot" and "cold" foods, while the rest did.
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Table 8. Behaviour related to food taboos (n=435)

Characteristics Frequencies  Percentages

Behaviour regarding banned food due to cultural beliefs

Yes 185 42.5
No 250 57.5
Believe in hot and cold foods

Yes 189 43.4
No 246 56.6
Banned food category” n= (185)

Yam 70 38.0
Meat/fish 3 1.6
Pickles 18 9.8
Papaya 49 26.6
Curd 67 36.4
Banana 70 38.0
Others 17 9.2
Reasons for banned food (n=185) *

Fear of disease in baby 128 61.2
Cold food 44 21.1
Hot food 7 3.3
Fear of abortion 28 13.4

*Multiresponse

d. Behavior related to social norms

Most participants (65.3%) reported doing household chores by themselves, followed
by other family members (28.7%), their husbands (3.2%), and a small percentage
reported doing chores together with their spouses (2.8%). Regarding food preferences,
most participants (68.7%) reported having no specific rules, while some preferred
male family members (27.4%), elder family members (2.1%), or female family
members (1.8%). A large percentage of respondents (81.8%) reported having no

belief in the need to avoid crossing rivers or wandering in their community.
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Table 9. Behaviour related to social norms (n=435)

Characteristics Frequencies Percentages

Who does household chores?

Husband 14 3.2
Wife (Respondent) 284 65.3
Both (Husband and wife) 13 3
Other family members 124 28.5
Preference to serve food

Male members 144 27.4
Female members 8 1.8
Rules-based on seniority 9 2.1
Anybody can/ no specific rules 274 63
Preference to serve food

Specific rules 161 37
No specific rules 274 63

Beliefs that pregnant women should not cross rivers

or not wander in the community

Yes 79 18.2
No 356 81.8

e. Behaviour related to food choice

The study reveals that participants exhibited various eating patterns during pregnancy,
with the majority reporting eating more frequently throughout the day (32.2%),
followed by eating only what they craved (28.0%), and a smaller percentage eating
more food each day (6.4%). In terms of nutritional knowledge, more than half of the
respondents (57.2%) were aware of iron-rich foods, with green leafy vegetables being
reported as a primary source of iron (83.3%). Conversely, only a quarter of the
respondents (30.1%) reported knowledge about calcium-rich foods, with milk, cheese,
and curd being reported as the primary sources of calcium (67.6%). These findings
suggest that while participants exhibit various eating patterns during pregnancy, most
respondents had adequate knowledge regarding iron-rich foods. However, the limited
knowledge about calcium-rich foods highlights the need for improved nutritional

education and interventions during pregnancy.
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Table 10. Behaviour related to food choice (n=435)

Characteristics Frequencies Percentages

The eating pattern of pregnant women

Eat more food each day 28 6.4
Eat more times each day 140 32.2
Eat more food and more times each day 73 16.8
Eat only what she craves 122 28.0
The same as in non-pregnant women 72 16.6

Knowledge about iron-rich food

Yes 186 42.8

No 249 57.2

Source of Iron* (n=186)

Green leafy vegetables 155 83.3%
Liver meat 13 7.0%
Eggs 18 9.7%
Beans/lentils/broccoli 12 6.5%
Pomegranate/beetroot 13 7.0%
Other iron sources 69 37.1%
Knowledge about calcium-rich food

Yes 131 30.1

No 304 69.9

Source of calcium* (n=131)

Milk/cheese/curd 123 67.6%
Green leafy vegetables 5 2.7%
Fish 14 1.7%
Others source 40 22.0%

#Multiresponse
f. Practice regarding regular dietary pattern

The results show that out of the 435 participants, a majority of 98.2% reported being
non-vegetarian, while only 1.4% and 0.5% reported following a lacto-vegetarian and
ovo-vegetarian/eggetarian diet, respectively. In terms of unusual food intake, only
1.6% of the participants reported such behaviour. Additionally, a very small
proportion reported observing feast/party days (1.1%) or fasting days (0.5%). These
findings suggest that most of the participants in the study follow a non-vegetarian diet

and do not engage in unusual or special dietary practices.
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Table 11. Practice regarding regular dietary patterns (n=435)

Characteristics Frequencies Percentages

Practice regarding regular dietary pattern

Lacto-vegetarian 6 1.4
Ovo-vegetarian/ Eggetarian 2 0.5
Non-vegetarian 427 98.2

4.1.5 Diet Quality

The thesis analyzed the dietary characteristics of 435 pregnant women using various
indices such as Diet Quality Index-Pregnancy (DQI-P), fruit serving intake, grain
serving intake, vegetable serving intake, RDAs of iron, vitamin C, calcium, folate,
and energy, food moderation from fat, and pattern of meal and snack. The results
showed that most pregnant women had poor diet quality, consumed less than the
recommended amount of fruit and vegetable servings, and did not meet the RDAs for
various nutrients such as iron, vitamin C, calcium, and folate. Additionally, a large
proportion of women did not meet the recommended energy intake and had a poor

pattern of meal and snack consumption.

a. Diet Quality Index-Pregnancy (DQI-P)
The results show that a large majority of the pregnant women had poor diet quality
(88.0%), with only 12% having good diet quality.

Table 12. Diet Qualitylndex-Pregnancy (n=435)

Characteristics Frequencies Percentages
Diet Quality Index-Pregnancy (DQI-P)

Good diet quality 52 12
Poor diet quality 383 88

b. Recommended vegetables fruits and grains intake

The results reveal that a large proportion of the pregnant women did not meet the
recommended daily intake of fruits and vegetables, while a significant portion did not
consume any vegetables at all. Specifically, only 12.4% of the population consumed
the recommended daily servings of fruits (2-4 servings per day), while 78.9% did not
consume any fruits. In contrast, most of the population (57.9%) met the recommended
daily intake of grains (6-11 servings per day). Moreover, for vegetable intake, less
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than half of the population (42.2%) met the recommended daily intake (3-5 servings
per day), while more than half were either half satisfied (52.0%) or did not consume

any vegetables at all (4.4%).

Overall, the data suggests that there is a significant gap between the recommended
daily intake of fruits and vegetables and the actual consumption of the population.

However, most of the population met the recommended daily intake of grains.

Table 13. Percentages of recommended vegetables fruits and grains intake

Characteristics Frequencies Percentages

Fruit serving intake

Fully fruit serve met(2-4 servings/day) 54 12.4
Half satisfied (1 serving/day) 38 8.7
Fruit serves not met (0 serving/day) 343 78.9
Grain serving intake

Fully grain serve met (6-11 servings/day) 252 57.9
Half satisfied (1-5 servings/day) 183 42.2
Vegetable serving intake

Fullyvegetable serve met (3-5 servings/day) 190 43.7
Half satisfied (1-2 servings/day) 226 52.0
Vegetable serves not met (0 serving /day) 19 4.4

c. Recommended iron, folate, and calcium intake

The results highlight the inadequacy in meeting the recommended dietary allowances
(RDAS) of iron, calcium, and folate, particularly among women. The results indicate
that a large proportion of the population did not meet the RDAs for these essential
nutrients. Regarding iron intake, most of the population did not meet the RDA, with
only 14.0% fully meeting the recommendation. Over half of the population were
partially meeting the RDA for iron, while 35.2 % did not meet it at all. Similarly, for
calcium, only 23.9 % of the population fully met the RDA, while 38.9% were
partially meeting it, and 37.2 % did not meet the RDA. For folate, a meagre 13.8% of
the population fully met the RDA, with 35.6 % partially meeting it, and a majority
(50.6%) not meeting it.
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Table 14. Percentages of recommended iron, folate and calcium intake

Characteristics Frequencies Percentages
RDAs of Iron from food

RDA fully Met (met 100%) 61 14.0
Half satisfied (50%-99.9%) 221 50.8
RDA Not met (<50%) 153 35.2
RDAs of Calcium

RDA fully Met (met 100%) 104 23.9
Half satisfied (50%-99.9%) 169 38.9
RDA Not met (<50%) 162 37.2
RDAs of Folate

RDA fully Met (met 100%) 60 13.8
Half satisfied (50%-99.9%) 155 35.6
RDA Not met (<50%) 220 50.6

d. Energy intake moderation and pattern of diet

A significant proportion of pregnant women (89.5%) adhere to the recommended

daily intake of fat, consuming less than or equal to 30% of their daily energy from this

macronutrient. However, a small percentage of pregnant women (6.2%) consumed

between 35-40% of their daily energy from fat, and an even smaller percentage

(4.3%) consumed more than 40% of their daily energy from fat.

In terms of meal and snack patterns, a minority of the population (3.7%) had a good

pattern of consuming three meals and two snacks per day. More than half of the

population (50.8 %) were only half satisfied, consuming either three meals or two

meals and two snacks per day. A significant portion of the population (45.5 %) had a

poor pattern of consuming only two meals and one snack per day or only one meal

per day.
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Table 15. Proportion of energy intake moderation and pattern of diet (n=428)

Characteristics Frequencies Percentages

Food moderation from fat

<=30% energy from fat/day 389 89.5
35%-40% energy from fat/day 27 6.2
>=40% energy from fat /day 19 4.3
Pattern of meal and snack

Good pattern (3 meals and 2 snacks) 16 3.7
Half satisfied ((3 meals) or (2 meals and 2 snacks)) 221 50.8
poor pattern ((2 meal and 1 snacks) or (1 meal) 198 455

4.1.6 Nutritional status of pregnant women

Approximately one-third of pregnant women were found to be undernourished, as
indicated by a mid-upper arm circumference (MUAC) of less than 23 cm, while 68%
of pregnant women had adequate nutrition. The average MUAC measure was 24.37

c¢m with a standard deviation of 2.67 cm.

Table 16.Nutritional status of pregnant women (n=435)

Characteristics Frequencies Percentages

Nutritional status of pregnant women: Mean+SD=24.37+2.67
Undernutrition (MUAC<23 cm) 138 31.7
Good nutrition (MUAC>23 cm) 297 68.3

4.2. Associated factors

In order to investigate the association between various characteristics and MUAC
status, bivariate binary logistic regression was performed for each characteristic. This
analysis aimed to identify significant determinants that would be further deployed in a
multivariate binary logistic regression to establish a more robust association. The
results of the bivariate binary logistic regression for each characteristic were
evaluated to determine their significance in relation to MUAC status. The
characteristics that were found to be significant were then used in the multivariate
binary logistic regression analysis to determine their combined effect on MUAC

status.
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Overall, this approach aimed to identify the most significant predictors of MUAC
status and to establish a more concrete association between these predictors and the
outcome variable. This approach can provide valuable insights into the factors that
contribute to poor MUAC status and can inform targeted interventions to improve

nutritional outcomes in the population.

4.2.1 Bivariate binary logistic regression

The bivariate binary logistic regression test was employed to analyze the data to
investigate the potential association between each independent variable and the
dependent variable (MUAC status).

This statistical method allowed for the examination of each independent variable in
isolation to assess its individual impact on the outcome of interest. The significance of
each independent variable was assessed by examining its respective odds ratio and p-
value, which indicated the strength and direction of the relationship between the

independent variable and the dependent variable.

The equation for bivariate binary logistic regression can be expressed as follows:

logit (p) = PO + p1*X

where:
logit(p) is the natural logarithm of the odds ratio of the probability of the
dependent variable (undernutrition being present (or equal to 1) to the

probability of it being absent (or equal to 0).

B0 is the intercept, representing the log odds of the dependent variable when all

independent variables are zero.

B1 is the regression coefficient, representing the change in log odds of the

dependent variable for a one-unit increase in the independent variable.
X is the value of the independent variable.

The logit transformation is used to convert the probability of the dependent variable
into a linear relationship with the independent variables. The logistic regression
model estimates the coefficients B0 and B1 that maximize the likelihood of the
observed data and tests the statistical significance of these coefficients to determine if

they are significantly different from zero.
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a. Association of ethnicity, family type, and family size with undernutrition

The results indicate a statistically significant association between ethnicity and
undernutrition, with individuals belonging to the Dalit ethnicity demonstrating higher
odds of undernutrition compared to individuals belonging to Brahmin/Chhetri
(OR=3.333, 95% CI=1.148-9.679, p=0.016). However, no significant associations
were observed between undernutrition and Janjati, Muslim, or Other Terai Caste
ethnicity. Furthermore, family type and family size did not demonstrate any

significant associations with good nutrition.

Tablel7. Association of ethnicity, family type, and family size with
undernutrition (n=435)

ch : ofi Under- Good- OR 95%ClI
aracteristics nutrition  Nutrition P ~Value

Ethnicity 0.016

Dalit 40 (45.5) 48 (54.5) 3333  1.148-9.679
Janjati 10 (41.7) 14 (58.3) 2.857  0.800-10.198
Muslim 18(26.1)  51(73.9) 1412 0.462-4.317
Other Terai Caste 65(28.4) 164 (71.6) 1585  0.571-4.402
Brahmin/Chhetri 5(20.0) 20 (80.0) Ref

Family type 0.242

Nuclear 43 (34.4) 82 (65.6) Ref

Single parent 2 (12.5) 14 (87.5) 3671 0.797-16.899
Joint 93(31.6) 201 (68.4) 3239  0.721-14.542

Family Size

At most four-family 31 (30.1) 72 (69.9) 0.685 1.105 0.684-1.785
member

More than four family ~ 109(32.8) 223(67.2) Ref

members

b. Association of age, gravida and number of children with undernutrition

There are no statistically significant associations between under-nutrition and good
nutrition with respect to the age of pregnant women, gravida, and the number of

children.

The reference category for both age and gravida were "30-49 years” and "at most
two", respectively. The odds ratios (OR) for the other age categories (15-19 years and
20-29 years) and gravida category (More than two) are 1.350 (95% confidence
interval [CI]: 0.529-3.445) and 1.248 (95% CI: 0.806-1.931), respectively. However,
the p-values for both are greater than 0.05 (p=0.529 and p=0.321, respectively),
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indicating that there is no statistically significant association between these variables

and under-nutrition versus good nutrition.

Similarly, there is no significant association between the number of children and
under-nutrition versus good nutrition. The OR for having more than two children is
1.190 (95% CI: 0.571-2.481) and the p-value is 0.642, which is not statistically

significant.

Table 18. Association of Age, gravida, and number of children with
undernutrition (n=435)

Characteristics nld?roilfi:)_n Nﬁt?’(i)t?(_)n p-value  OR 95%ClI
Age of the pregnant 0.768

women

15-19 years 18 (36.0) 32 (64.0) 1.350  0.529-3.445
20-29 years 110 (31.3) 241 (68.7) 1.095 0.506-2.369
30-49 years 10(29.4) 24 (70.6) Ref

Gravida 0.321

At most two 93(30.3) 214 (69.7) Ref

More than two 45(35.2) 83 (64.8) 1.248 0.806-1.931
Number of Children 0.642

At most two 126 (31.4) 275 (68.6) Ref

More than two 12 (35.3) 22 (64.7) 1.190  0.571-2.481

c. Association of education status with undernutrition

The analysis revealed a statistically significant association between the grade
completed by pregnant women and their nutritional status during pregnancy (p
<0.001). Specifically, pregnant women with no education were more likely to
experience under-nutrition during pregnancy compared to those with secondary and
above education (OR=5.173, 95% CI: 3.076-8.699). Similarly, pregnant women with
primary education (OR=2.389, 95% CI: 1.161-4.126) or some secondary education
(OR=2.312, 95% CI: 1.296-4.126) were also more likely to experience under-

nutrition compared to those with secondary and above education.

On the other hand, there was no statistically significant association between the
grade completed by pregnant women's husbands and their nutritional status during
pregnancy (p=0.059). However, husbands with some secondary education
(OR=1.896, 95% CI: 1.147-3.133) were more likely to have pregnant wives
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experiencing under-nutrition compared to those with secondary and above education.
No significant associations were found for husbands with no education (OR=1.663,
95% CI: 0.938-2.948) or primary education (OR=1.458, 95% CI. 0.685-3.101)

compared to those with secondary and above education.

Table 19. Association of education status with undernutrition (n=435)

Characteristics Under- Good- p- OR 95%ClI
nutrition  Nutrition value

Grade completed by <0.001

pregnant women

No education 58 (53.7) 50 (46.3) 5.173 3.076-8.699

Primary education 15 (34.9) 28 (65.1) 2.389 1.161-4.126

Some secondary education 28 (34.1) 54 (65.9) 2312 1.296-4.126

Secondary and above 37(18.3) 165 (81.7) Ref

education

Grade completed by 0.059

pregnant women’s husband

No education 25(37.3) 42(62.7) 1.663 0.938-2.948

Primary education 12 (34.3) 23 (65.7) 1.458 0.685-3.101

Some secondary education 38 (40.4) 56 (59.6) 1.896 1.147-3.133

Secondary and above 63 (26.4) 176 (73.6) Ref

education

d. Association of occupation with undernutrition of pregnant women

There is no significant association between under-nutrition and good nutrition among
pregnant women with respect to their occupation or their husband's occupation. The
reference category for both variables is "Paid occupation,” and the odds ratio (OR)
for having a non-paid occupation is 0.470 (95% CI: 0.174-1.268), with a p-value of
0.136. This indicates that there is no statistically significant association between

occupation and under-nutrition versus good nutrition among pregnant women.

Similarly, the OR for the occupation of the husband (non-paid occupation versus
paid occupation) is 0.995 (95% CI:. 0.338-2.928), with a p-value of 0.993. This
suggests that there is no significant association between the husband's occupation

and the nutritional status of the pregnant woman.
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Table 20. Association of occupation status with undernutrition (n=435)

Under- Good- p- OR 95%ClI

nutrition Nutrition value

Characteristics

Occupation of pregnant 0.136

women (N=435)

Paid occupation 5(18.5) 22 (81.5) Ref

Non-paid occupation 133 (32.6) 275(67.4) 2.128 0.788-5.743
Occupation of husband

(n=402)

Paid occupation 121 (31.3) 265(68.7) 0.993 Ref

Non-paid occupation 5(31.3) 11 (68.8) 0.995 0.338-2.928

e. Association of household food security with undernutrition

The results of the chi-square test showed a statistically significant association between
household food insecurity access scale and under-nutrition/good nutrition (p<0.001).
Pregnant women who reported mild household food insecurity (HFIA-2) were almost
4 times more likely to have under-nutrition compared to those who reported being
food secure (OR=3.881, 95% CI: 2.288-6.584). Those who reported moderate
household food insecurity (HFIA-3) were more than 8 times more likely to have
under-nutrition compared to food-secure pregnant women (OR=8.732, 95% CI:
4.810-15.852). Pregnant women who reported severe household food insecurity
(HFIA-4) were more than 13 times more likely to have undernutrition compared to
food-secure women (OR=13.808, 95% ClI: 5.337-35.728).

Table 21. Association of household food security with undernutrition (n=435)

ch - Under- Good- p-value OR 95%ClI
aracteristics e L

nutrition Nutrition
Household food insecurity access scale <0.001
HFIA — 1 (food 35(15.0) 199 (85.0) Ref
secure)
HFIA -2 (Mild 43 (60.6) 63 (59.4) 3.881 2.288-6.584
insecure)
HFIA -3 (Moderate 43 (60.6) 28 (39.4) 8.732  4.810-15.852
insecure)
HFIA — 4 (Severe 17 (70.8) 7 (29.2) 13.808 5.337-35.728
insecure)
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f. Association of women empowerment with undernutrition of pregnant women

For the variable "Asset ownership”, there was no significant association between
undernutrition and asset ownership (p-value=0.136). However, for "Own bank
account”, there was a significant association between undernutrition and not owning a
bank account (p-value=0.006, OR=2.343, 95% CI=1.283-4.277). Similarly, for
"having own mobile phone" and "social media access"”, there was a significant
association between undernutrition and not owning a mobile phone (p-value <0.001,
OR=3.150, 95% CI=1.956-5.074) or not having access to social media (p-value
<0.001, OR=4.312, 95% CI=2.808-6.622), respectively.

Table 22. Association of Women Empowerment (general characteristics) with
undernutrition (n=435)

- Under- Good- p-value OR 95%ClI

Characteristics . -
nutrition  Nutrition

Asset ownership 0.136
Alone or Jointly 29 (24.8) 88(75.2) Ref
Ownership
Doesn’t ownership 109 (34.3) 209 (65.7) 2.128  0.788-5.743
Own bank account 0.006
Yes 15(18.5) 66 (81.5) Ref
No 123 (34.7) 231 (65.3) 2.343  1.283-4.277
Own mobile phone <0.001
Yes 90 (26.2) 254 (73.8) Ref
No 48 (52.7) 43 (47.3) 3.150 1.956-5.074
Social Media Access <0.001
Yes 48 (18.8) 207 (81.2) Ref
No 90 (50.0) 90 (50.0) 4312  2.808-6.622

g. Association of women empowerment index with undernutrition

The result showed a significant association between under-nutrition and women's
participation in decision-making (Chi-square= 19.173, p-value= 0.000). The odds of
undernutrition were 5.283 times higher among women who had no participation in
decision-making compared to those who had full participation (OR= 5.283, 95%CI=
2.461-11.338, p-value < 0.05). Women who had some participation in decision-
making had 2.773 times higher odds of under-nutrition than women who had full
participation in decision-making, but the difference was not statistically significant
(OR=2.773, 95%CI= 0.801-9.604, p-value > 0.05).
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Table 23. Association of women empowerment index with undernutrition (n=435)

Under- Good- p-value OR 95%ClI

nutrition Nutrition

Characteristics

Participation in decision making <0.001

No participation 125 210 (62.7) 5.283 2.461-11.338
(Score-0) (37.3)

Some participation 5(23.8) 16 (76.2) 2.773 0.801-9.604
(Score-1-2)

Fully participation 8(10.1) 71(89.9) Ref

(Score-3)

h. Association of behaviour related to food taboos with undernutrition of
pregnant women

The results show that there is no significant association between cultural taboos on
foods (banned eating) and under-nutrition (p-value=0.725, OR=1.076, 95% CI1=0.715-
1.621). Similarly, there is no significant association between cultural taboos on food
(belief in hot and cold food) and undernutrition (p-value=0.684, OR=1.088, 95%
Cl=0.724-1.637).

Table 24. Association of behaviour related to food taboos with undernutrition (n=435)

Characteristics UnQe_r— Gogc_j— p-value OR 95%_ClI
nutrition Nutrition

Foods banned to eat 0.725

Yes 57 (30.8) 128 (69.2) Ref

No 81 (32.4) 169 (67.6) 1.076 0.715-1.621

Believe in hot and cold foods 0.684

Yes 58 (30.7) 131 (69.3) Ref

No 80 (32.5) 166 (67.5) 1.088 0.724-1.637

i. Association of behaviour related to social norms with undernutrition

There is a significant association between eating preference rules in the family and
undernutrition. Women who had specific rules had a higher risk of undernutrition than
those who had no specific rules (OR = 3.855, 95% CI = 2.520-5.895, p < 0.001). For
the variable "Household chores performed,” none of the categories showed a

significant association with undernutrition. For the variable "Beliefs that pregnant
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women should not cross a river or not wander in community,” there was no

significant association with under-nutrition.

Table 25. Association of behaviour related to social norms with undernutrition (n=435)

Eating preference rule in the family <0.001

Specific rules 81 (50.3) 80 (49.7) 3.855 2.520-5.895
No specific rules 57 (20.8) 217 (79.2) Ref

Household chores performed 0.268

Husband 3(21.4) 11 (78.6) 0.784 0.206-2.990
Wife (pregnant woman) 98 (34.5) 186 (65.5) 1.515 0.946-2.426
Both (husband and 5 (38.5) 8 (61.5) 1.797 0.548-5.892
wife)

Other family member 32(25.8) 92 (74.2) Ref

Beliefs that pregnant women should not cross

] ) ) 0.605
rivers or not wander in the community
Yes 27 (34.2) 52 (65.8) 1.146 0.684-1.920
No 111 (31.2) 245 (68.8) Ref

J. Association of behaviour related to food choice with undernutrition

There is a significant association between knowledge about iron-rich food and
undernutrition. Women who had no knowledge about Iron rich food had a higher risk
of under-nutrition than those who had knowledge (OR = 1.868, 95% CI = 1.224-
2.850, p = 0.004). Similarly, there is a significant association between knowledge
about calcium-rich food and undernutrition. Women who had no knowledge about
calcium-rich food had a higher risk of undernutrition than those who had knowledge
(OR = 2.215, 95% CI = 1.366-3.592, p = 0.001). No, other variables showed a

significant association with undernutrition or good nutrition.

51



Table 26. Association of behaviour related to food choice with undernutrition (n=435)

Under- Good- p- OR 95%ClI

nutrition Nutrition  value

Characteristics

Eating pattern of pregnant women 0.346

Eat more food each day 10 (35.7) 18 (64.3) 1.044 0.419-2.602
Eat more times each 40 (28.4) 101 (71.6) 0.745 0.405-1.367
day

Eat more food more 25 (34.7) 47 (65.3) Ref

times each day

Eat only what she 34(27.9) 88(72.1) 0.726 0.388-1.359
craves

The same as in non- 29 (40.3) 43 (59.7) 0.491 0.645-2.493
pregnant women

Knowledge about Iron rich food 0.004

Yes 45 (24.2) 141 (75.8) Ref

No 93 (37.3) 156 (62.7) 1.868 1.224-2.850
Knowledge about calcium-rich food 0.001

Yes 27 (20.6) 104 (79.4) Ref

No 111 (36.5) 193 (63.5) 2.215 1.366-3.592

k. Association of behaviour related to food choice with undernutrition

There is a significant association between Diet Quality Index-Pregnancy (DQI-P) and
under-nutrition. Women with poor diet quality had a higher risk of under-nutrition
than those with good diet quality (OR =5.001, 95% CI = 1.942-12.875, p = 0.001).

Table 27. Association of behaviour related to food choice with undernutrition (n=435)

Characteristics Under- Good- p- OR 95%C]
nutrition  Nutrition
value
Diet Quality Index-Pregnancy (DQI-P) 0.001
Good Diet Quality 133 (34.7) 250 (65.3) Ref
Poor Diet Quality 5(9.6) 47 (90.4) 5.001  1.942-12.875
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4.2.2 Multivariate binary logistic regression

This section deals with the multivariate analysis from the binary logistic regression
model to find out the association between the independent variables and dependent
variables. The goal of the regression analysis is to find an equation that best predicts
the probability of a value of the dependent variable as a function of independent
variables. Regression analysis is carried out to examine the independent effect of each
of the measured variables and to identify the most significantly associated factors of

nutritional status.

In this model, independent variables are entered into the model at the same time, and
their combined effect on the dependent variable is estimated. Those variables were
significant at 95 percent confidence during the bivariate binary logistic regression test

and were further analyzed using multivariate binary logistic regression analysis.

The equation for the multivariate binary logistic regression model is:
logit (p) = PO + B1X1 + B2X2 + ... + PkXk

where:
logit(p) is the natural logarithm of the odds of the dependent variable being
equal to 1 (i.e., the probability of the event happening divided by the
probability of it not happening).

B0 is the intercept or constant term.

Bl to Bk are the coefficients of the independent variables X1 to Xk,

respectively.
X1 to Xk are the independent variables.

The logistic regression model estimates the values of the coefficients f1 to Bk using a
method called maximum likelihood estimation. The coefficients represent the change
in the log odds of the dependent variable for a one-unit change in the corresponding
independent variable while holding all other variables constant.

a. Test for model fit and multicollinearity

Before applying multivariate binary logistic regression to analyze the relationship

between independent variables and the nutritional status of pregnant women, the
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goodness of fit of the model and the presence of multicollinearity were assessed.
Hosmer and Lemshow tests were conducted for all significant independent variables
and the results indicated a non-significant relationship, as the test value was 0.604
which is greater than the alpha value of 0.05. Additionally, multicollinearity statistics
were analyzed for all independent variables concerning the linear dependent variable,
and the variance inflation factor (VIF) was found to be less than 10 and tolerance was
greater than 0.1 for every variable. These findings suggest that the variable of diet
quality was the cause of concern for the model fit as per Hosmer and Lemshow’s
tests. Hence, it was excluded from the analysis. Besides this, the model was a good fit

and multicollinearity is not a concern in the analysis.

Table 28. Multicollinearity statistics

Independent variables Multicollinearity statistics
Variance inflation Tolerance
factor (VIF)

Ethnicity 1.118 0.895
Decision-making index 1.171 0.654
Household food insecurity access scale 1.551 0.645
Grade completed by pregnant women 2.939 0.340
Social media access 3.080 0.325
Knowledge about iron-rich food 1.508 0.663
Knowledge about calcium-rich food 1.639 0.610
Preference to serve food 1.145 0.874
Use own mobile phone 1.247 0.802
Use own bank account 1.097 0.912

b. The results from multivariate logistic regression

The table shows the results of a multivariate logistic regression analysis examining
the factors associated with under-nutrition among pregnant women in a certain region.
The adjusted odds ratio (AOR) and the corresponding 95% confidence interval (ClI)
for each factor are presented, along with the p-value. Among the socio-demographic
factors examined, ethnicity, grade completed by pregnant women, ownership of a
bank account, ownership of a mobile phone, and social media access were not

significantly associated with undernutrition. However, Janjati ethnicity showed a
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higher odd of undernutrition (AOR=3.141, 95% CI=0.728-13.557) compared to
Brahmin/Chhetri ethnicity, although this was not statistically significant (p=0.295).

Regarding women's empowerment, those with no participation or only some
participation had higher odds of under-nutrition than those with strong participation
(AOR=2.016, 95% CI=0.857-4.740 and AOR=1.967, 95% CI=0.496-7.799,

respectively), although these associations were not statistically significant (p=0.273).

Household food security was strongly associated with under-nutrition, with increasing
odds of under-nutrition as food security decreased (p<0.001). Pregnant women in
households with mild (AOR=2.515, 95% CI=1.372-4.610), moderate (AOR=5.569,
95% Cl1=2.721-11.397), and severe (AOR=6.795, 95% CIl=2.254-20.483) food
insecurity had significantly higher odds of under-nutrition compared to those in food-

secure households.

Preference to serve food with specific rules in the family was also strongly associated
with under-nutrition (p<0.001). Pregnant women in families with specific rules had
higher odds of under-nutrition compared to those without specific rules (AOR=2.595,
95% CI=1.588-4.231).Finally, knowledge about iron-rich food was not significantly
associated with under-nutrition (p=0.309 and p=0.557 for two different measures of

knowledge).

In conclusion, this study suggests that household food insecurity and preference to
serve food with specific rules are strongly associated with under-nutrition among
pregnant women in this region. Ethnicity and women's empowerment may also be

important factors, but further research is needed to confirm these findings.
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Table29. Multivariate binary logistic regression

Characteristics Under- Good AOR 95%ClI P-
nutrition nutrition value

Ethnicity 0.295

Dalit 40 (45.5) 48 (54.5) 1.363 0.392-4.731

Janjati 10 (41.7) 14 (58.3) 3.141 0.728-13.557

Other Terai Caste 18 (26.1) 51 (73.9) 0.995 0.274-3.608

Muslim 65 (28.4) 164 (71.6) 1.684 0.522-5.433

Brahmin/Chhetri 5 (20.0) 20 (80.0) Ref

Grade completed by pregnant women 0.992

No education 58 (53.7) 50 (46.3) 1.157 0.444-3.016

Primary education 15 (34.9) 28 (65.1) 1.070 0.411-2.786

Some secondary 28 (34.1) 54 (65.9) 1.098 0.505-2.386

education

Secondary and above 37 (18.3) 165 (81.7) Ref

education

Own bank account

Yes 15 (18.5) 66 (81.5) Ref 0.146

No 123 (34.7) 231 (65.3) 1.697 0.832-3.461

Characteristics Under- Good AOR 95%ClI P-
nutrition nutrition value

0.379

Own mobile phone

Yes 90 (26.2) 254 (73.8) Ref

No 48 (52.7) 43 (47.3) 1.300 0.724-2.335

Social Media Access 0.435

Yes 209 (76.0) 66 (24.0) Ref

No 110 (76.4) 34 (23.6) 1.377 0.617-3.073

Women Empowerment Index 0.273

No Participation 125 (37.3) 210 (62.7) 2.016 0.857-4.740

(Score-0)

Some Participation 5(23.8) 16 (76.2)  1.967 0.496-7.799

(Score-1-2)

Strong Participation 8(10.1) 71 (89.9) Ref

(Score-3)

Household Food Security Category <0.001

HFIA -1 (Food 35 (15.0) 199 (85.0)

secure)

HFIA — 2 (Mild 43 (60.6) 63(59.4) 2515 1.372-4.610

insecure)

HFIA -3 (Moderate 43 (60.6) 28 (39.4)  5.569 2.721-11.397

insecure)

HFIA — 4 (Severe 17 (70.8) 7(29.2) 6.795 2.254-20.483

insecure)

Preference to serve food rule in the family <0.001

Specific rules 81 (50.3) 80 (49.7) 2.595 1.588-4.231

No specific rules 57 (20.8) 217 (79.2) Ref
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Characteristics Under- Good AOR 95%:ClI P-

nutrition nutrition value
Knowledge about iron-rich food 0.309
Yes 45 (24.2) 141 (75.8) Ref
No 93 (37.3) 156 (62.7) 1.358 0.753-2.448
Knowledge about calcium-rich food 0.557
Yes 27 (20.6) 104 (79.4) Ref
No 111 (36.5) 193 (63.5) 0.814 0.410-1.618

c. The final multivariate logistic regression model

The multivariate logistic regression model estimates the log odds of undernutrition
among pregnant women as a function of several predictor variables. The equation for

this model is presented as follows:

logit (undernutrition among pregnant women) = -3.666 + 0.922*(mild food
insecurity) + 1.717*(moderate food insecurity) + 1.916*(severe food insecurity) +

0.952*(specific rule for food serving)

The intercept term, -3.666, represents the log odds of undernutrition among pregnant
women when all predictor variables are equal to zero. The coefficients for each of the
predictor variables, including mild food insecurity, moderate food insecurity, severe
food insecurity, and specific rules for food serving, indicate the change in log odds of
undernutrition associated with a one-unit increase in each predictor variable, holding
all other variables constant. These results suggest that moderate and severe food
insecurity, as well as specific rules for food serving, are associated with increased log
odds of undernutrition among pregnant women, while mild food insecurity is
associated with a smaller increase in log odds. These findings may have important
implications for the development of interventions aimed at reducing undernutrition

among pregnant women, particularly in settings where food insecurity is prevalent.
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CHAPTER V: DISCUSSION

The nutritional status of pregnant women plays a crucial role in determining maternal
and child health outcomes. Understanding factors such as sociodemographic and
socioeconomic status, household food security, women's empowerment, diet quality,
and knowledge and behaviour regarding dietary intake is vital for comprehending
their nutritional well-being. To evaluate the nutritional status of pregnant women in
the Janakpurdham sub-metropolitan and investigate its associated factors, a

community-based cross-sectional approach was utilized.

Firstly, the finding that approximately one-third of pregnant women in the
Janakpurdham sub-metropolitan, Nepal was undernourished is consistent with some
previous studies and varies from some previous studies in Nepal. For example, a 2016
study conducted in Bhaktapur found that 11% of pregnant women had a low BMI
(56), while another study in 2012 reported 27.9% of pregnant women malnourished in
the Terai region (87). Similarly, another hospital-based study in western Nepal
reported that 24% of pregnant women were undernourished (26). Further, the finding
was also in line with 29.1% of the Madhesh province average (88). However, it is
higher than the national average of 17% among women of reproductive age (88). The
results indicate that malnutrition among expectant mothers is still a major public
health concern in Nepal, particularly in the Madhesh province, indicating that the
increased nutritional requirements of pregnant women are not being adequately
fulfilled.

The disaggregation of the finding showed that Dalit and Janajati ethnic groups had
higher rates of undernutrition is also consistent with previous research from Nepal.
For example, a 2018 study from the western region of Nepal found that Dalit and
Janajati women had higher rates of malnutrition compared to other ethnic groups(26).
However, our study didn’t have a significant association unlike reported by Lama et
al.

We found just over half of the households were food secure while 24.4% were mildly
food insecure, 16.3% were moderately food insecure, and 5.5% were severely food

insecure. This figure is higher compared to the average of the Terai region as reported
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by NDHS 2016. As reported by NDHS, 14%, 19.2%, and 7.6% of households
experience mild, moderate, and severe food insecurity, respectively in the Terai
region. However, severe food insecure households were 5.5% which is slightly lower
than the region’s average. The National Population and Housing Census 2021
indicates that Janakpurdham sub-metropolitan has a significant portion of the
population who are economically inactive; unemployed; and poor considering their
access to basic amenities (74). Further, merging outskirts villages like Kanakpatti,
AndupattiKatrait, Mansinghpatti and Gopalpur during federalization, and decreasing
agriculture in urban areas are found in the Janakpur. This may have played a role in

part to such figures.

It is important to highlight that undernutrition among pregnant women and household
food insecurity are closely related issues. The absence of access to food and proper
nutrition not only negatively affects the health of pregnant women but also the overall
health and well-being of the household. The association between household food
security and undernutrition among pregnant women in this study is also consistent

with existing evidence from various studies in Nepal.

Upon conducting further analysis of NDHS 2011, it was found that women residing in
households with food insecurity were 1.5 times more prone to undernourishment
compared to those in food-secured households, with a 95% confidence interval
ranging from 1.17 to 1.92 (53). A study conducted at the local level in Bajhang also
found that more than half (53%) of the mothers had low dietary diversity, which was
associated with food insecurity prevalent in 54% of households (61). Other evidence
from Indonesia suggests food insecurity is directly linked with energy consumption
among pregnant women (p = 0.000; OR = 53.9) (42). Poor calorie intake is ultimately

found to impact the nutrition status of pregnant women.

Household food insecurity can affect the nutrition status of women in several ways.
Firstly, food insecurity can lead to a reduction in the quantity and quality of food
consumed by women, which can result in undernutrition and micronutrient
deficiencies. Secondly, food insecurity can limit the variety of foods available to
women, which can result in a less diverse diet and an increased risk of micronutrient
deficiencies. Finally, food insecurity can lead to stress and anxiety, which can affect
appetite and nutrient absorption.
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These findings suggest that improving household food security is crucial in efforts to
improve maternal and child health outcomes. Consequently, addressing these issues
requires a multifaceted approach that involves improving access to food and nutrition,
enhancing the economic status of households, and promoting behavioural changes

related to eating habits and food choices.

The study presents several indicators related to women's empowerment, including
ownership of assets, use of a personal bank account, ownership of a mobile phone,
decision-making power, attitudes towards wife beating, access to social media, skill to
use social media and sources of information regarding government activities within
the household.

The findings show that women's ownership of major assets like land, homes, and
automobiles alone or jointly is 26.9%, which is higher than the provincial average and
in line with the recently conducted Nepal Population and Housing Census 2021 (89).
However, women's use of personal bank accounts is very lower (18.6%) compared to
the national average of 40.5% and the provincial average of 28.7%. This indicates that
financial independence and autonomy remain significant challenges for women in
Madhesh province. Nonetheless, it was determined that this was not significantly

linked to the nutritional status of expectant mothers.

Though finding from previous studies shows its association with one study in
Bangladesh. The study was conducted in Bogra, Faridpur and Moulavibazar districts
in Bangladesh and found that land ownership, relative wealth, access to media, and
women's freedom to access the market all significantly reduced the risk of food

insecurity and improve dietary diversity and nutrition status of pregnant women (90).

In 2019, research conducted in Nepal revealed that women who owned land had a
favourable correlation with dietary diversity, which is a significant measure of overall
nutritional status. The study also found that women who owned land had a higher
chance to have higher education levels, be employed, and have greater decision-
making power within their households, all of which are factors that contribute to
improved nutrition outcomes (91-93). Similarly, a study conducted in Bangladesh
found that women's asset ownership, including land, was positively associated with

improved maternal nutrition outcomes, including higher levels of dietary diversity and
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increased consumption of iron-rich foods (94). Globally, a study conducted in 25 low-
and middle-income countries found that women's asset ownership was positively
associated with improved nutrition outcomes, including higher dietary diversity and
greater consumption of animal-source foods (95). These studies suggest that women's
asset ownership, particularly land ownership, is an important factor in improving the

nutrition status of women.

On a positive note, the ownership of mobile phones is 79.1%, which is also higher
than the national (72.6%) and provincial (72.6%) average (88). This increase in
mobile phone ownership is a promising development that can contribute to women's
empowerment, access to information, and communication. Many of the pregnant

women (58.6%) reported having access to social media.

However, ownership of mobile phones and social media access was not a significant
contributor to the nutrition status of women in this study. Although some previous
studies elsewhere show demonstrate this relationship. For instance, a study conducted
in rural India and China found that women who owned a mobile phone were more
likely to consume a diverse diet and meet their nutrient requirements compared to
those who did not own a mobile phone (96, 97). Another study conducted in
Bangladesh found that mobile phone ownership was associated with better nutritional
status among pregnant women, as well as increased access to healthcare services (98).
This evidence suggests that owning a mobile phone may increase women's access to
nutrition information and enable them to make better dietary choices. It is important
to note, however, that the relationship between mobile phone ownership and nutrition
outcomes is likely to be complex and influenced by a range of factors. For example,
women who own mobile phones may also have other socioeconomic advantages, such
as higher levels of education or income, which could contribute to better nutrition

outcomes.

Due to the increase in foreign employment and the decreasing gap in access to phones
and social media, these resources are becoming more widely available in Madhesh
province, especially for women after marriage. This may have contributed to the lack
of association found in the study. In general, research indicates that owning a mobile
phone may play a significant role in improving women's nutrition status, especially in

low-income countries. Interventions aimed at increasing mobile phone ownership
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among women could therefore have the potential to improve maternal and child health

outcomes in these settings.

Regarding decision-making power within the household, the study reveals that
women have limited influence in major decisions. Only 18.2% of women make
decisions jointly or alone with their husbands on all three decisions related to health
care, major household purchases, and visits to family or relatives. On the other hand, a
larger proportion of women (77%) do not take part in any of these decision-making
processes, which is greater than the national average of 62.3% (88). This indicates
that women's decision-making power within the household remains a challenge,
despite efforts to promote gender equality in Nepal. A study conducted in Nepal
found that women's participation in household decision-making was positively
associated with their dietary diversity and nutrient intake (99). Another study
conducted in rural Bangladesh found that women who had greater autonomy in
decision-making related to healthcare had better nutritional status than those who had
limited autonomy (100). The results of this study indicate that interventions focused
on improving women's empowerment may have beneficial effects on the health

outcomes of both mothers and children.

Further, this study found that only 12 percent of pregnant women consumed a quality
diet. This finding is very consistent with previous evidence in Nepal and globally. A
study among lower- to middle-income women from North Carolina found that only
8.9 percent met diet quality (101). Another study in a developing country found only
18 percent had met recommended diet quality (27). A study conducted in Nepal in
2021 found that overall diet quality was poor among pregnant women, with only 45%
of women meeting the recommended dietary diversity with a lack of information
regarding the quantity of consumed food (102). Similarly, another study in Baglung,
Nepal also found that 45% (95% CI: 39.6-50.4) of the participants did not consume a
diverse diet (102). However, the findings in our study are in contrast with a systematic
review showing high-income countries have below recommendation consumption of
grains and dairy while higher consumption of animal-source foods like meat and eggs
(103).

Similarly, the finding that a low proportion of pregnant women in the Janakpurdham
sub-metropolitan, Nepal met the recommended nutrient intake for iron from food
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(14%) is consistent with previous studies. A survey by USAID found that two in five
Nepali people consume less than adequate calories (104). This is quite worsening with
the fact that energy and nutrients demand during pregnancy increase. Similarly, a
hospital-based study in Kathmandu found that 21.7 percent of women met RDA for
iron (41). The different contexts of the study and the demography of study
participants may have played a role in these differences. However, it is better than
what is found in a study in West Delhi, India reporting no pregnant women met the
recommended daily intake of iron (105). The 2022 NDHS showed that more than half
of the women (52%) in the Madhesh Province suffer from anaemia. These results
emphasize the necessary for programs and policies and interventions that aim to
improve maternal nutrition should prioritize efforts to improve diet quality among all

women, regardless of their social determinants.

This study found that only 13.8% of pregnant women met RDA for folate while
50.6% met less than half of the daily requirement. This was lower than a previous
study from Bhaktapur, Nepal where 69% of pregnant women consumed less than 320
mcg of folate per day (56). However, another study in southeastern rural Nepal found
only 12 percent of pregnant women to be folate deficient (106). This variation may be
due to the seasonal availability of rich sources of folates, cooking practices and food

consumption patterns.

Further, this study found that gender-based eating practice rule in the family leads to
undernutrition. Such evidence is not found in previous studies in Nepal. However,
traditional norms are impacting food behaviours. For instance, women in a study
reported being pressured by family members to eat certain foods or limit their food
intake based on cultural beliefs, which led to inadequate nutrient intake and low birth
weight infants (107). This is also supported by another multi-year study in northern
KwaZulu-Natal (108), where food taboos like not consuming mango, orange, and
papaya were in effect. Though our study didn’t find any association with such food
taboos, certain food taboos like not eating yam, papaya, banana, and curd.
Interventions aimed at improving maternal nutrition should take into account these
gender-related factors, and address harmful cultural practices that may contribute to

poor nutrition outcomes. Though, logically food taboos, family size, and women
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empowerment would have a significant impact on nutrition status as other studies

suggested, food consumption pattern is not much different as found in this study.

Overall, the outcomes of this research align with and somewhat differ from prior
studies conducted in Nepal and other low-income nations. These results demonstrate
that undernutrition among pregnant women continues to be a significant public health
issue, and it is essential to address social determinants of health, including poverty,
gender inequality, and food insecurity, to improve maternal and child health
outcomes. The study's findings highlight the necessity for interventions targeted at
enhancing the quality of diet and nutrient intake among pregnant women in the
Madhesh province. Educating and increasing awareness among individuals regarding
the significance of a balanced diet and how far they are from the ideal level of food
diversity and quantity could be a potential intervention. Organizing a weekly
community feast program for pregnant women in collaboration with nutritional
education and cooking skills at the local level in the community could be beneficial to

some degree.

However, the results presented in this study should be interpreted with some caution.
First, because the focus of the study was on assessing nutrition status based on their
recall this may have some recall bias in addition to self-reported biases. The study
also didn’t consider the bioavailability of the consumed recipe, metabolic disorders
(109), and other biological factors in addition to behavioural factors like cooking
practices - cooking temperature and duration (110), eating practices - chewing
duration, and food interactions that directly affect the bioavailability of many
nutrients (111).

A follow-up study to measure weight gain during pregnancy would have been given.
More insights regarding nutrition consumption during pregnancy over time. The 24-
hour recall may not reflect their food consumption pattern throughout their pregnancy.
Also, this study was conducted in the urban of Madhesh province, which has different
lifestyles compared to other locations within the country, so the findings may not be

generalizable nationwide.

64



CHAPTER VI: CONCLUSION

6.1 Conclusion

The findings of this study indicate that undernutrition is a significant concern among
pregnant women in the Janakpurdham sub-metropolitan area of Nepal. The study
found that one-third of pregnant women increased demand for nutrition was not being
fulfilled. This is particularly concerning as undernutrition during pregnancy can lead
to adverse outcomes for both the mother and child, including low birth weight,

preterm delivery, and increased risk of infections.

The study also revealed that only around 12% of pregnant women had good diet
quality, with only 14% meeting the recommended daily allowance for iron, 13.8%
meeting the recommended daily allowance for folate, and 23.9% meeting the
recommended daily allowance for calcium. These findings indicate a significant gap
between the nutrient needs of pregnant women and the actual nutrient intake. The
study found that over half of the households were food secure, while 24.4% were
mildly food insecure, 16.3% were moderately food insecure, and 5.5% were severely
food insecure. This means that a considerable proportion of households in the study
area are experiencing food insecurity, which can have a significant impact on
maternal and child health outcomes. Furthermore, the study found that 37% of
households had a specific rule regarding food preferences, with a preference for males
to eat first. This social norm was associated with undernutrition among pregnant
women, emphasizing the importance of addressing cultural factors in improving

maternal nutrition.

In summary, the results underscore the necessity for programs that tackle the
economic, social, and cultural determinants of maternal malnutrition. These programs
should prioritize enhancing women's agency, securing households' food supply, and

providing pregnant women with nutritious foods.
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6.2 Recommendations

Vi.

Vii.

viil.

Develop and implement a comprehensive maternal nutrition program that
targets the underlying social determinants of undernutrition among pregnant
women in the Janakapurdham sub-metropolitan. This program should focus on
improving women's empowerment, household food security, and access to
nutrient-dense foods.

Implement interventions to improve dietary diversity and nutrient intake
among pregnant women in the study area. Such interventions could include
nutrition education, counselling, and behaviour change communication.
Promote gender equality and women's empowerment by encouraging women's
participation in decision-making and addressing harmful gender norms and
practices.

Identify food-insecure households or marginalized families and enable them to
produce their food or buy the required food through nutrition-sensitive
interventions.

Conduct further research to understand the underlying factors contributing to
poor food consumption among pregnant women, especially in the Terai region
of Nepal, as well as the effectiveness of interventions aimed at improving
maternal nutrition status.

Strengthen the health system's capacity to provide high-quality maternal and
child health services, including nutrition counselling and screening.

Ensure that health professionals receive appropriate training on maternal
nutrition, including the importance of dietary diversity, micronutrient
supplementation, and weight gain during pregnancy.

Foster collaboration among relevant stakeholders, including government
agencies, civil society organizations, and international organizations, to

improve maternal and child health outcomes in the Terai region.
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ANNEXES
ANNEX I: INFORMED CONSENT FORM

Central Department of Public Health (CDPH)
Institute of Medicine (IOM)
Maharajgunj, Kathmandu, Nepal

“Nutritional Status and its Associated Factors among Pregnant WWomen in
Janakpurdham Sub-metropolitan”
| PP , male/female of ............ years Of age,

hereby confirm that | have read and understood the information sheet and consent
form for this research being conducted by Mr. Gauree Shankar Mandal, and have had
the opportunity to ask questions about it.

| hereby declare that,

1. 1 understand that my/my wife/daughter in law participation in the study is voluntary and
that | am free to withdraw at any time, without giving any reason, and without my
medical care or legal rights being affected.

2. | understand that the researchers, the IRC and other regulatory authorities will not need
my permission to look at my/my wife/my daughter in law health records both in respect
of the current study and any further research that may be conducted in relation to it, even
if | withdraw from the trial. | agree to this access. However, | understand that my/my
wife/my daughter in law identity will not be revealed in any information that will be
published or released to third parties.

3. | agree not to restrict the use of any data or results that arise from this study provided
that such use is only for scientific purpose(s).

4. | agree to take part in this study.

Signature (or Thumb impression) of Signhature (or Thumb impression) of
the research Witness
participant/LegalGuardian

Signature: ........ooooeiiiiiiiiiiii Signature: ........ooveiiiiiiiiiiii
Name: Name:
Date: ... Date: ...
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ANNEX Il: INFORMED CONSENT FORM IN NEPALI
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ANNEX I11: INFORMED CONSENT FORM IN MAITHILI
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ANNEX IV: PARTICIPANTS INFORMATION SHEET(ENGLISH)
Participantsinformation Sheet
Tribhuvan University
Institute of Medicine
Central Department of Public Health
Greetings,
I, Gauri Shankar Mandal, a second-year Master's degree student in Public Health Nutrition at
the Central Department of Public Health under the Institute of Medicine, am conducting a
research study titled "Association of diet quality, household food security, women
empowerment with nutritional status of pregnant women in Janakpurdham sub-metropolitan™.
The research is being conducted as a partial requirement for my master's degree, and | would
like to request your participation in this study.
The Obijective of this research; is to assess the nutritional status of pregnant women in the
Janakpurdham sub-metropolitanof the Dhanusha district and explore the relationship between
guality diet, household food security, and women's empowerment.
Study process of the study;The data collection will involve the use of a structured
guestionnaire and MUAC tape to measure the nutritional status of pregnant women. The
interview and nutritional status check will take approximately 30 to 45 minutes. The
nutritional status of the participants will be measured with a tape measure on the arm.
Benefits and risks; There are no risks associated with this research study, and if you face any
inconvenience, you can inform the researcher. While there are no direct benefits for the
participants, the study will provide health education related to nutrition, and the information
gathered will aid relevant stakeholders in formulating necessary policies. Participation in this
study is entirely voluntary, and you have the right to refuse participation or withdraw from the
study at any point.
Privacy;It assured that all information collected from this study will remain confidential, and
your name will not be included in the questionnaires or research reports. If you have any
guestions or require further information, please feel free to contact me at the address below:
Name of Researcher: Gauri Shankar Mandal
Contact No.: 9851151521

Email: gaureeshankar2041@gamil.com
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ANNEX V: PARTICIPANTS INFORMATION SHEET(NEPALI)
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ANNEX VI: PARTICIPANTS INFORMATION SHEET(MAITHILI)
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ANNEX VII: ENGLISH QUESTIONNAIRE

Code No:
Interview date (YYYY-MM-DD): , Time (current):

1. Municipality 3. FCHV Name

2. Ward no.

A. SOCIODEMOGRAPHIC/ SOCIOECONOMIC INFORMATION

Q. QUESTIONS AND FILTERS CATEGORIES AND CODE SKIP

No. TO

SD1 | What is your Caste/Ethnicity? Terai dalit.......ocovveeeeeiiiiiiiiee e 1
Terai janajati.........c.cooeveeieeinniiiieneaennennnns 2
Terai brahmin/chhetri........................oce, 3
MUSHM. ..o 4
Other Terai Caste.........coevvviirieniiiieeeennenn, 5
Hill dalit........coviiiiiiii e 6
Hill janjati..........coooviiiiiiee, 7
Hill brahmin/chhetri....................ooiiinni. 8
NEWaT. .ottt
Other(Specify)......cooviiiiii 10

SD2 In what month and year were you Month........oooviiiiiiiin.

born? Don’t know month......... 9
Year......... | | | | |
Don’t know the year...... 99
SD3 How old were you on your last
birthday? Completed Year...................
(COMPLETE AND CORRECT I:I:l
SD2 AND/OR SD3 IS
INCONSISTENT)

SD4 | What is your current marital status? | Currently married....... ol
SINGLe. .ot 2
Divorced/Separated..............ccoviiiiiiiin. 3
Widowed......oovviiiiiiiii 4

SD5 | What is the type of family in which | Nuclear family........................oc 1

you live? Single-parent family..................coiiiieeiennn 2
(CLASSIFY ACCORDING TO Joint or Extended family............ccccoceiininn.3
THEIR LIVING FAMILY

MEMBERS)

(PROBE WITH, WITH WHOM

YOU LIVE?)

SD6 | How many members in your family? ]

SD7 Can you read and write? Y Sttt 1
N Ot 2

SD8 Have you ever attended school? Y Sttt 1
N 2 —» sSD10

82




SD9 | What is the highest grade you have | ..o
completed?
(1-12, Bachelor, Masters and
above)
SD10 | Canyour hushand read and WHtE? | YeS.....iiiiiiiriiiiieiee e 1
N O e e, 2
SD11 | Have your husband ever attended Y S i 1
school? Nttt 2 —»p
SD17
SD12 | What is the highest grade YOUr | ..o e
husband completed?
(1-12, Bachelor, Masters and
above)
SD13 | What is your occupation? Housewife..........oooiiiiiiii 1
(MULTI ANSWER) Agriculture (unpaid)...........ccooiiiiiiii 2
Agriculture (paid).........oooviiiiiiiii e, 3
Business (self-run)...............ccocoviiiiiii, 4
Business (family business — only support).......... 5
Jobs and services (public or private)...................6
Others (SPeCify) c.ovvviriiiiiiee 7
SD14 | What is your husband’s Agriculture (unpaid).............coooiiiiiiii 1
occupation? Agriculture (paid)...........ocooiiiiiiii 2
(MULTI ANSWER) BUSINESS. .. utietetieee e e 3
Foreign Employment...................ccevvvevveend
Jobs and services (public or private)...................5
Others (Specify) .....ooviiiiii e, 6
SD15 | How many times have you been Farst. oo 1
pregnant? (Gravida) SECONd. .. .oiviiiii 2
Third....coonii 3
Fourth.......oooiii 4
Five and above............cooeviiiiiiiiiiiie, 5
SD16 | The number of existing children
from you?
(Don’t include adopted children)
B. WOMEN EMPOWERMENT
Q. QUESTIONS AND FILTERS CATEGORIES AND CODE SKIP
No. TO
WE1 | Do you own land or other Alone only........ccooviiiiiiiiii 1
significant assets? Jointly only.........cooooviiiii 2
Both jointly and alone..................cooeeeinal, 3
Does NOt OWN....oovviiiiiie i, 4
WE2 | Do you own a bank account? Y S it 1
N Ottt 2
WE3 | Do you own a mobile phone? Y S it 1
Nt e 2
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WE4 | Do you have access to social media | Yes......o.oviuiiiiiiiiiiiiieiiee e
like Facebook, TikTok, YouTube, N Ot
etc.

(Don’t include imo, WhatsApp or
other messenger)

WES5 | Who usually makes decisions about | Wife.................ocooiiiiii 1
healthcare for yourself in your Husband.............ooooviiiiiiiie 2
household? Both (husband and wife)............................. 3

Fatherinlaw ............coooviiiiiiiiiiie, 4
Mother inlaw .........c.ovviiiiiiiiiiiiiee 5
Others (SPecify)....oovviiriiiiiiiiiiieeeeann 6

WEG6 | Who usually makes decisions about | Wife................cooiiiiiii 1
major household purchases in your | Husband......................cooociiiiiiiiii e, 2
household? Both (husband and wife).............................. 3

Fatherinlaw ..., 4
Motherinlaw ..., 5
Others (Specify).....ocvvvviririiiiiiiiieieeas 6

WE?7 | Who usually makes decisions about | Wife...............ooiiiiiiiiiiiiiii e 1
Visits to their family or relativesin | Husband....................coooiiiiiiiiiii . 2
your household? Both (husband and wife).............................. 3

Fatherinlaw ............... ... 4
Motherinlaw ..., 5
Others (SPecify).....covuiiiiiiiiiiiiiiiiie e 6

C. HOUSEHOLD FOOD SECURITY

Q. QUESTIONS AND FILTERS CATEGORIES AND CODE SKIP

No. TO
In the past 12 months, how

. NEVET ..ot 1
frequently did you Rarel 5
FS1 worry that your household would N R L L L L L L L L LT LT LT PP PP PPPPPPPPPPPPRRRS
Sometimes 3
not have Often 4
enoughfood? | ORI
In the past 12 months, how often
were you or Never. 1

£S? Is any household member notable | Rarely...........cocovviiiiiiiiiiiiie, 2
to eat the kindsof foods you Sometimes 3
preferred because of a lack OfteN. .. 4
ofresources?

In the past 12 months, how often NEVET .. ettt e e 1

FS3 did you or any household member | Rarely............cccoovviiiiiiiiiiiiieeea, 2
have to eat a limited variety of Sometimes 3
foods due to a lack of resources? OfteN. et 4
In the past 12 months, how often
did you or any household member | Never. 1

Fs4 have to eat some food that you Rarely.....coooviviiiii 2
really did not want to eat because Sometimes 3
of a lack of resources to obtain Often. ..o 4
other types of food?

In the past 12 months, how often
did you or any household member NEVET. ... i e 1

FS5 have to eat a smaller meal than you Rarely' .................................................... 2

felt you needed because there was Sometimes 3
OfteN. ..o 4

not enough food?

In the past 12 months, how often NEVEL. . it 1

FS6 did you or any household member | Rarely.............cooovviiiiiiiiiiiiiieeeea . 2
eat fewer meals in a day because of | Sometimes 3
lack of resources to get food? OfteN. e 4
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In the past 12 months, how often

was there no NEVET. ..ottt 1

FS7 food to eat of any kind in your Rarely.....ooooiiiiiiii e 2
household Sometimes....... 3
because of lack of resourcestoget | Often............cooiiiiiiiiiiiiieeeee, 4
food?

In the past 12 months, how often NEVETL. .ot 1

Fss did you or anyhousehold member Rarely.....ooovviiiiiiiiii e, 2
go to sleep at night hungrybecause | Sometimes....... 3
there was not enough food? OfteN. e 4
In the past 12 months, how often

. NEVET ..ottt e 1
did you or any household member
. - Rarely.....coovviiii i 2
FS9 go a whole day and night without .
. . Sometimes....... 3
eating anything because there was
Often. ... 4
not enough food?
D. KNOWLEDGE AND BEHAVIOUR

Q. QUESTIONS AND FILTERS CATEGORIES AND CODE SKIP

No. TO

KB1 How many months pregnant are Months......cocovvviiiiiiii
you?

(RECORD NUMBER OF
COMPLETED MONTHS)

KB2 Avre there any foods in your home Y S i 1
that cultural beliefs and norms NO. 2 >
prevent you from eating while KB5
pregnant?

KB3 Which foods have been banned to Lo 2
eat since pregnancy? K 4o

KB4 | Why are these foods forbidden to Lo, 2
eat during pregnancy? 3 o

(PROBE THE REASON)

KB5 Do you believe in hot and cold Y Sttt 1
foods? N, ettt 2

KB6 Who does household chores like Hushand...........cooiiiii 1
cooking in your house? Wife (Respondent)............ccoooiviviniiininnnnn.. 2

Both (Husband and wife).............................. 3
Other family members...........ccooeviiininninnannn., 4

KB7 When your family takes breakfast, | Male members...............ccccoeoiviiiiiiiniinnnn.. 1

lunch and dinner, who eats first? Female members. .....oovuviiee i 2
Rules based on seniority ...........c.cocevvvviiininnn 3
Anybody can/ no specific rules....................... 4

KB8 Do you believe that pregnant | Yes.......ooooiiiiiiiiiiiiiiiii e, 1
women should Not Cross MVEr OF | NO.. ..ottt e, 2
they should not wander in
community?

How should a pregnant woman eat | Eat more food each day..................cceininnnll

in comparison to a non-pregnant Eat more times each day..............c...cooiinine 2

KB9 woman? Eat more foods and more times each day .......... 3
Eat only what she craves...............cccccevvvvennnd

The same as in non-pregnant women................ 5

Have you heard about iron rich Y Sttt 1

KB10 food? N0 sttt ettt 2
If yes, can you tell me the source Lo 2

KB11 | ofiron rich food? 3 4o

(Major sources only)
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Have you heard about calcium rich | Yes ......ooiiiiiiiii 1
KB12 food? N, ettt e 2
Can you tell me the source of Lo 2
KB13 | calcium rich food? S o
(MAJOR SOURCES ONLY)
E. 24h Recall and Anthropometric measurement
ID:
The following questions refer to the past 24 hours, starting from the previous day.
Date: , day of week: , time:
DQ1. 24hr Recall
Quick list Time | Place | Description | Brand Total Amount of | Amount Weight
eaten of food or amount leftovers | consume | equivalen
drink (Unit) (unit) d (unit) t(9)
Morning Tea and
Snacks
Breakfast
Lunch
Dinner
Q. No. QUESTIONS CATEGORIES Q. QUESTIONS CATEGORIES AND
AND AND CODE No. AND FILTERS CODE
FILTERS
DQ2. Do you drink YES.oiiann 1 Areyou a Vegan.....ccovenennenn. 1
alcohol? NO....cooene. 2 DQ3. | vegetarian? Lacto-vegetarian......2
Ovo-vegetarian......... 3
.(If the response Non-vegetarian......... 4
is vegetarian,
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also check the

types of
vegeterian)

DQ4. Was your food | Yes........... 1 DQ5. | Areyousick? | YeS.iiiiien, 1
intake | NOw.owee 2 1 I NO 2
unusual?

If yes, how
was it unusual?
(If no skip to
ques. No.
AM1)

DQ6. Ifyes, did | Ye€Siiiorvenns 1 | DQY7. | Ifsickness Increase appetite.......1
sickness affect | NO.......ccccovenenes 2 affects hunger, Decrease appetite......2
appetite? then how?

DQs8. Wasita | YeSiiiiiinne 1 DQY9. | Wasitafasting | YeS...cccocvenierirnencns 1
feast/party | NO.coooeiiiieens 2 day? | NOwiiis 2
day?

DQ10. Wasita | YeSuieoeiinen 1
market day? | NO.....c.ceeveeee 2

Anthropometric measurementof pregnant women
AML1. MUAC of Pregnant Women | ..o cm
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ANNEX X: DQI-P SCORE SHEET

A score of 0 to 10 has been allocated to each of the components, constituting a
totalscorebetween 0 and 80. A total score of >70 reflects the most desirable general
dietary quality (Bodnar &Siega-Riz, 2002). Meeting the minimum number of cups or
ounces based on therecommendation for that food group results in allotting a score of
10 to that component. It isscored O if any of that food group is not consumed by the
participant. Intermediate scores arecalculated proportionately; for instance, a score of
5 is given if a woman consumes 1 cup of fruit instead of the recommended 2 cups
(Fowles et al. 2011)

Diet quality Grouping of diet | Scoring criteria Score
component quality component
Adequacy Percentageof Between 0 and 10 points awarded | 0-30
suggested for each of the 3 adequacy groups,
vegetables,  fruits, | depending on percentagemet
and grains intake
Vegetables 3-5 servings/day- 10 points
1-2 servings/day- 5 points
0 servings/day- 0 points
Fruit 2-4 servings/day- 10 points
1 servings/day- 5 points
0 servings/day- 0 points
Grain 6-11 servings/day- 10 points
1-5 servings/day- 5 points
0 servings/day- 0 points
Adequacy Percentage of Between 0 and 10 points awarded 0-30

suggested iron,
folate, and calcium
intake

for each of the 3 adequacy groups,
depending on RDA(AI) met

Iron

>or =100% of RDA (Al)/day-10
points

50% to 99 % of RDA (Al)/day- 5
points

<50 % of RDA (Al)/day- 0 points

Folate

>or =100% of RDA (Al)/day-10
points

50% to 99 % of RDA (Al)/day- 5
points

<50 % of RDA (Al)/day- 0 points

Calcium

>or =100% of RDA (Al)/day-10
points
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50% to 99 % of RDA (Al)/day- 5
points
<50 % of RDA (Al)/day- 0 points

Moderation

Percentage of
energy from patterns
of snack and meal as
well as total fat

Between 0 and 10 points awarded
for each of the 2 moderation groups,
depending on percentage of RDA
met

0-20

Total fat

<or= 30 % energy/day- 10 points
>30 or< or =35 % of energy/day- 5
points

>35 or < or = 40 % of energy/day- 3
points

>or =40 % of energy — 0 points

patterns of snack
and meal

3 meals/2 snacks- 10 points

3 meals/0-1 snack(s) or 2 meals/2
snacks- 5 points

2 meals/0-1 snack(s) or 1
meal/snacks-0 points
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ANNEX XI: SAMPLING METHOD (PROBABLITY PROPORTIONAL TO
SIZE)

Total 2nd and 3rd Participants Basic
pregnancy trimester number to be Probability

Ward/ PSU Name (expected) CF pregnency Probability 1 sampled Probability 2 weight Sampled
20315 Janakpur 15 56 56 37 0.225 37 0.661 6.73

20315 Janakpur 03 60 116 40 0.241 37 0.617 6.73 1
20315 Janakpur 22 62 178 41 0.249 37 0.597 6.73

20315 Janakpur 10 62 240 41 0.249 37 0.597 6.73

20315 Janakpur 05 64 304 43 0.257 37 0.578 6.73

20315 Janakpur 06 68 372 45 0.273 37 0.544 6.73 1
20315 Janakpur 02 81 453 54 0.325 37 0.457 6.73

20315 Janakpur 11 83 536 55 0.333 37 0.446 6.73

20315 Janakpur 13 102 638 68 0.410 37 0.363 6.73 1
20315 Janakpur 18 104 742 69 0.418 37 0.356 6.73

20315 Janakpur 12 106 848 71 0.426 37 0.349 6.73 1
20315 Janakpur 16 116 964 77 0.466 37 0.319 6.73

20315 Janakpur 23 1251 1089 83 0.502 37 0.296 6.73 1
20315 Janakpur 25 125 1214 83 0.502 37 0.296 6.73

20315 Janakpur 09 129] 1343 86 0.518 37 0.287 6.73 1
20315 Janakpur 07 133] 1476 89 0.534 37 0.278 6.73

20315 Janakpur 24 136] 1612 91 0.546 37 0.272 6.73 1
20315 Janakpur 21 141] 1753 94 0.566 37 0.262 6.73

20315 Janakpur 20 143] 1896 95 0.574 37 0.259 6.73 1
20315 Janakpur 14 146] 2042 97 0.587 37 0.253 6.73

20315 Janakpur 19 152 2194 101 0.611 37 0.243 6.73 1
20315 Janakpur 01 161] 2355 107 0.647 37 0.230 6.73 1
20315 Janakpur 08 178] 2533 119 0.715 37 0.208 6.73

20315 Janakpur 17 181 2714 121 0.727 37 0.204 6.73 1
20315 Janakpur 04 273 2987 182 1.097 37 0.136 6.73

2987 2987 1991
Sampling interval 249
Random start 62
Sampling series 62.00 RS

311.00 Rs+(1*SI)
560.00 Rs+(2*SI)
809.00 Rs+(3*SI)
1058.00 [Rs+(4*SI)
1307.00 Rs+(5*SI)
1556.00 Rs+(6*SI)
1805.00 Rs+(7*SI)
2054.00 Rs+(8*Sl)
2303.00 Rs+(9*Sl)
2552.00 ps+(10*SI)
2801.00 ps+(11*SI)
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ANNEX XII: ETHNICITY CLASSIFICATION

Code

Group

Caste/Ethnicity

Hill

1. Biswokarma (Kami, Sunar, Od, Chunara, Parki, Tamata), 2. Pariyar
(Damai, Darjee,

Suchikar, Nagarchi, Hudrake), 3. Sarki (Mijar, Charmakar, Bhul), 4.
Gandharwa (Gaine), 5. Badi

Dalit

Terai

6. Kalar, 7. Kakaihiya, 8. Kori, 9. Khatik, 10. Khatwe (Mandal,
Khadga), 11. Chamar (Ram,

Mochi, Harijan, Rabidas), 12. Chidimar, 13. Dom (Marik), 14. Tatma
(Tati, Das), 15. Dushad

(Paswan, Hajara), 16. Dhobi (Rajak) Hindu, 17. Pattharkatta, 18. Pasi,
19. Batar, 20.

Mushahar, 21. Mestar (Halkhor), 22. Sarbhanga (Sarbariya) 23. Sonar,
24. Lohar, 25. Natuwa

Hill

Janajati

1. Sherpa, 2. Bhote (Bhutia), 3. Thakali, 4. Byansi, 5. Wallung, 6.
Chhairotan, 7. Dolpo, 8. Tangbe, 9. Tin GauleThakali, 10. Topkegola
(Dhokpya) 11. Bara GaunleThakali, 12.

MarphaliThakali, 13. Mugali, 14. Lhopa, 15. Lhomi (Shingsawa), 16.
Siyar (Chumba), 17.

Thudam, 18. Magar, 19. Tamang, 20. Newar 21. Rai, 22. Gurung, 23.
Limbu 24. Bhujel, 25.

Sunuwar, 26. Chepang, 27. Thami, 28. Yakkha, 29. Pahari, 30.
Chhantyal, 31. Jirel, 32. Dura,

33. Lepcha, 34. Hayu, 35. Yehlmo, 36. Kushbadia, 37. Kusunda, 38.
Phree (Free), 39.

Bankaria,40. Baramo/ Baramu, 41. Larke, 42. Surel, 43. Kumal, 44.
Majhi, 45. Danuwar, 46. Darai, 47. Bote, 48. Raji, 49. Raute

Terai

50. Tharu, 51. Dhanuk (Rajbanshi), 52. Rajbansi (Koch), 53.
Satar/Santhal, 54.

Jhagar/Jhangar, 55. Gangai, 56. Dhimal, 57. Tajpuriya, 58. Meche
(Bodo), 59. Kisan

Madhesi

1. Yadav, 2. Teli, 3.Kalwar, 4. Sudhi, 5. Koiri, 6. Kurmi, 7. Kanu, 8.
Haluwai, 9.

Hajam/Thakur, 10. Badhae, 11. Rajbhar, 12. Kewat, 13. Mallah, 14.
Nuniya, 15. Kumhar,

16. Kahar, 17. Lodha, 18. Binna (Bing/Binda), 19. Gaderi/Bhediyar,
20. Mali, 21. Kamar, 22.

Dhunia, 23. Barae, 24. Munda, 25. Badai, 26. Panjabi, 27. Bangali, 28.
Marwadi, 29.

Nurang, 30. Kayastha, 31. Rajput, 32. Jaine, 33. Brahman (Terai) 34.
Baniya, 35. Amat, 36.

Kathawaniya, 37. Rajdhob, 38. Kushbaha

Muslim

1. Muslim, 2. Churaute

Brahman/Chhetri

1. Brahman (Hill), 2. Chhetri (Hill)

Others

1. Thakuri, 2. Sanyasi/Dashami, etc.,
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ANNEX XI11: RESEARCH PERMISSION LETTER FROM THE STUDY SITE
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