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Abstract

Maternal dietary practices during pregnancy are vital for matemmalfoeal health Poor
dietary practices, common in developing countries, lead to complications such as low birth
weight, preterm births, and maternal morbidity. These outcomes also increaseane@ltists

and economic burdenfespite the tragic history of Rwanda tHat to a major loss of
resources, Rwandan government interventiomduding kitche gardens, the Girinka program
where the Government gives the cow to the poor faraig antenatal care (ANC) education,

aim to address these issukesaddition, the jourey to motherhood is influenced bgalthcare
professionals in ANC services as well as th@e partners considering the Rwandan nuclear
family structure. However, significant gaps remain, particularly in Rwanda's Southern
Province, where maternal @mia, underweight and associated neonatal complications are
highly prevalent. This studgssessedietary practices, their determinants, and the role of male
partners and healthcare providers in supporting pregnant women to inform targeted
interventions. In the research, | used a typhase approach. Phase one was a scoping review
guided by Arksey and O’ Mal | ey 'SabSdharanmfeioso r k ,
(SSA) published from 2012 to 2022 through databases such as PubMed and CRtdaé.

two utilized a parallel convergent mixed method study design to explore dietary diversity and
dietary practices among pregnant women, as well as factors associated with dietary diversity
and dietary practicetn addition, theperspectives of male partners and health providers in
supportingthe dietary practices of pregnant womand the challenges met when providing
support were explored in this phadée scoping review identified key drivers of dietary
practices, including maternal education, male partner stjgpod insecurity, cultural beliefs,

and health system dynamidiis review alsdiighlights theresearch gap in SSA because the
majority of included studies were conduciacdne country (Ethiopia)Quantitative findings
showedthat44.1% of pregnant waen achieved good dietary diversity, 40% exhibited good
dietary practicesbut 23% were undernourished. Key positive factors included maternal
education, kitchen gardens, and dietary knowledge, while food insecurity was a major barrier.
Qualitative insighg highlightedthe role played byupportive male partners and healthcare
providers, butshowed howchallenges like poverty, cultural norms, limited knowledge and
inadequate healthcare resources hindered effective dietary support. More than half of pregnant
women in the study exhibited poor dietary practices driven by complex socioeconomic,
cultural, and systemic factorStrengthening education, addressing food insecurity, promoting
male involvement, and improving healthcare infrastructure are essentia@nf@ncing

maternal nutrition and achieving better pregnancy outcomes in Rwanda. Collaborative efforts
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among stakeholders are critical to addressing these challenges and improving maternal and
neonatal health.

Keywords: Pregnant women, expectant mothersyaRda, Dietary practices, nutritional
practices, dietary habits, dietary behaviours, nutritional behaviours
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The structure of the thesis

This doctoral thesisipplied the divided block formaindis organized into nine chapters
divided into the following three sections:

SECTION A

This sedbn is made up of three chapters: Introduction, Literature Review, and Methods. The
introduction includes definitions of key concepts used in the thesis, including maternal dietary
practices, dietary diversity, nutritional knowledge and male partnersowiol this, the
chapter explores the Rwandan health system by detailing its structure and maternal health
programs. It also examines the secidtural context by describing the structure of the
Rwandan family, including gender roles and community inflesribat affect dietary practices.
Additionally, it reviews trends in maternal health in Rwanda, highlighting key indicators such
as maternal mortality rates, nutritional status, improvements in maternal health to date, and the

gaps to bridge.

The secondltapter which includes the literature review, discusisesoncept andheoretical
underpinnings of dietary practices, emphasizing their significansdaping both maternal

and foe¢al health outcomedt also includes aritical examination of the globand regional
prevalence of maternal malnutrition, thereby establishing a robust foundation for
understanding the pressing need to investigate dietary practices among pregnant women within
this specific geographical contekt. addition, itexploresthe factors associated with dietary
practices The chapteputlinesthe general research question, genanal specificobjectives,
problemstatementresearch gagonceptual frameworknd justification of the study.he third

chapter includes the research noeth and describes the geographamntext of the Southern
Province of Rwandatudy design, data collection methods, research instruments, data analysis

methods, and ethical considerations.
SECTION B

The results section describes the study findings. @nepresented in manuscript format from

chapters four to seven and include published and unpublished manuscripts.

XX



SECTIONC

This section has two chapters: Chapter eight presents the integrated discussion of the findings
and analysis from this study, afithapter nine includes the conclusion and recommendations

from this study.
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SECTION A

Chapter one: Introduction

This introduction chapter defines the key concepts utilized in the thiésisen provids
background information and an overview of the Rwandan health systersoginetultural
context, including the Rwandan family structuFarthermore, it reviews nbanal health

trends in Rwanda.

1.1. Definition of Key Concepts
Health practicesHealth practice during pregnancy go beyond diet and involve appropriate
physical activity, sufficient rest, amboidingharmful substances. Moderate physical exercises
may improve circulation, relieve stress, and prepare the body for labour and delivery.
Additionally, avoiding harmful substances such as tobacco is important for preventing adverse
pregnancy and health outcomes. Adequate rest and sleep are essential to support the increased
physical demands of pregnancy a rbding.tThe ensuil
implementation of comprehensive health practices is crucial for promoting a healthy
pregnancy.To facilitate positive pregnancy experiences, the WHO advises healthcare
providers to educate pregnant women regarding the significance of physical activiheand

avoidance of smoking €B).

Dietary diversity:Dietary diversity is defined @s h e number of food type
and within food gr oup@) ltdsufrequently reportedgaa mraxyf i ed p
indicator of diet quality andan be summarized using the number of food groups consumed
during the previous 24 hour®). Dietary diversity promotes good health by preventing
micronutrient deficiencie€3). The Food and Agriculture Organisation (FAO) has developed a
guide to assess pregnant women’ayDiisiyfoary di
Wo me n” -WAB)Drhis MDD-W categorises the food a pregn woman should consume

into ten groups: 1) Grains, white roots and tubers, and plantains 2) Pulses (beans, peas and
lentils) 3) Nuts and seeds 4) Dairy 5) Meat, poultry and fish 6) Eggs 7) Dark green leafy
vegetables 8) Other vitamin-Ach fruits and vgetables 9) Other vegetables 10) Other fruits.

The minimum acceptable dietary diversity for pregnant womm@onsuming at least five of

the ten food groups. In this thesis, | use this MIdLiool to evaluate the dietary diversity of

pregnant women.



Dietary practices: Dietary practicesare defined as the observable actions or bebessiof
individuals or groups of people concerning food consumptand choices and eating habits,

which can be good or poor dietary practi¢gs Sounddietary practices measonsuming the

right types of food at the right timeuality, and quantity. The Institute of Medicine (O
recommends that pregnant women consume three main meals and two or more snacks per day
to ensure continuous nutrient delivery to tfoetus (6). In addition, the World Health
Organization (WHOYecommends that pregnant women consume a variety of different food
groups(7). Similarly, WHO recommends that healthcare pders educate pregnant women
about consumingnicronutrient supplements such as oral iron and folic acid (IFA), avoiding
drinking alcohol and consuming too much coffee (more than 300mg of coffee p¢B-€ly)

Such recommatations are made because dietary practices directly influence the intake of
essential nutrients necessary for maternal and foetal health. In this thesis, | assess dietary
practices, which include dietary diversity, meal frequency, skipping meals, takaggssn
consuming IFAand drinking alcohol, anpractices such as smoking and bed.rest

Nutritional knowledge Maternal nutritional knowledge refers to the information,
understanding and awareness of pregnant women concerning various aspects of nutrition
relevant to maternal and child hea(thl). This knowledge may include dietary requirements
during pregnancy, the role of consuming a diverse and balanced diet, nutrient neeelsfor f

and infant development and appropriate weight gainndupregnancy. This includes
understanding the risks of poor nutrition during pregnancy, like micronutrient deficiencies.
Adequate nutritional knowledge empowers pregnant women to make informed dietary
decisions, facilitating the adoption of healthy digtpractices and lifestyle behaws when

other necessary conditions are met (12). The association between nutritional knowledge and
dietary practices is mutual and synergistic. As individuals gain and apply nutritional knowledge
to their daily food choies, theycan betteembrace and sustain healthy dietary practices. | used
the knowledge and attitude assessment tool developed by FAO to theskisswledge of

pregnant women in this study.

Maternal nutritional statusMaternal nutritional status refers the physiological condition of

pregnant womenconcerning biochemical markers, nutrient stores, and anthropometric
measurementd 2). It involves body mass index (BMI), body weight, micronutrient levels, and
ovenrall health statudJndernutrition and overnutrition are critical aspects of nutritional status
that affect healtldifferently. Undernutrition is characterised by insufficient intake of calories,

protein, and essential vitamins and minerals, leading toitbomsi such as low body weight,
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anaemia, stunted growth and weakened immune function, which increases the susceptibility to
infections(13). On the other hanavernutrition includes a high intake of calories and nutrients,

which is linked to obesity, metabolic syndrome, type 2 diabetes and cardiovascular disease
(14). These extremes of nutritional status have severe consequences, highlighting the role of

balanced nutrition in maintaining overall health.

The connection between dietary practices and nutritional status is bidireer@hdlynamic.

Dietary practices aressentiain determining the nutritional status of pregnant women, as they
directly impact the quality and quantity of nutrients available to affect maternal health and
foetal developmenOn the other handnaternal nuttional status can affect dietary practices

by influencing appetite, food preferences, and nutrient requirements during pregbancy
Thus, encouraging good dietary practices, improving nutritional knowledge, and ensuring
optimal maternal nutritional status are fundamental mechanisms that can be used by maternal
and child health programs aiming to improve pregnaogicomes and reduce maternal

mortality and morbidity.

Male partners:Male partners, encompassing roles such as husbands, boyfriendst@riong
companions, are significant figures women's lives These relationships contribute to
emotional and socialwell-being, offering companionship, support, and collaborative
partnership across various life domains (1Mheir involvement can significantly influence a
woman's weHbeing, affecting her mental, emotional, and physical health through their support,
understanding, and shared responsibilities.

Male partners frequently assume significant roledaity life's practicalitiesyhich includes

sharing household responsibilities, contributing to financial security, and participating in
decisionmaking processe In many cultural and social contexts, the dynamics of these
partnerships can reflect broader societal norms and expectations regarding gender roles and
equality (16). Effective communication, mutual respect, and shared values are essential for
maintaining healthy and supportive relationships.

1.2Badkground
Pregnancy is a critical period that requires optimal nutrition to meet maternal and infant
physiologcal demandq17). Good dietary practices are the main pathway to meeting the

nutritional demands of pregnant women and tHeetuses (18). Conversely, suboptimal



maternal dietary intake during pregnancy can result in maternal malnutrition, a condition with

a disproportionately high prevalenicelow and middle income countri¢$9).

Maternal malnutritionincludes women who $ier from anaemiaare underweight, andire
overweight. Worldwide, around 170 million women (9.1%) are underweight, whereas an
estimated 610 million (32.5%) are overweidh®). Globally, the average body mass index
(BMI) in women is 24.4 kg/m2, showing the trend of increasing overweight in w@gn
However, in SulSaharan Africa and South Asia, maternal undeghteis widespread, and
women with limited incomes are the most affed@d). In this regionthe prevalence of being
underweight during pregnancy is 10.4% for rural and 6% for urban woWemen of
reproductive age often enter pregnancy already undernourished and cannot cofie with
additional nutent demand caused by pregnanagd then they fall into severe nutrition
deficiency(22).

Multiple micronutrient deficiencies, including \iminA, VitaminD, calcium, iodine, and zinc
among pregnant women, are rising in African countries. A study that analysed micronutrient
deficiency in some African cairies reported that zinc deficiency was 56% for Ethiopia, 70%
for Kenya, and 46% for Nigeri@3). In addition in Cote d'lvoire in West Africa, most women

of reproductive age, including pregnant women, are deficient in folate (&%)

Globally,anestimatedB2 million (36.5%) pregnant womeare anaemic, but regions of Africa
and Southeast Asia still count for high prevalence of ana@#)aEvidence from South Africa
showed that the prevalence of anaemiarignancy ranged from 29.0 to 424 76.7% in
Pakistan, 71% in Guinea, 50.1% in Ethiopia and 53% in S{&#{26). In Rwanda, anaemia,
which is among nutrition indicators, increased from 17% in 2010 to 25% in 2020 among
pregnant women(National Institute of Statistics of Rwanda (NISR) [Rwanda], Ministry of
Health (MOH) [Rwanda], 2020and the Southern provinbasa high prevalence.

This situation must be adessed becausendernutrition during pregnancy leads to low
gestational weight gain (GWG) and poor pregnancy outcomes such as low birth weight (LBW)
and peterm birthgPTBs)(28). Most of the cases of both LBW and PTB occur in{@and
middle-income countries, increasing the neonatal andninmortality rate in this particular
region(29). Therefore, it is necessary to identify its root cause®lp prevent undernutrition

during pregnancy and associated complications



Determinants of undernutrition among pregnant women include poor dietary practices. Such
practices include but are not limited to inadequate dietary diversity and unhealthy dietary
behaviours such as skipping meals, eating less than three meals a day, drinking alcohol and
non-consumption of micronutrient supplements like iron and folic acid (B8). However,

most pregnant women in developing countries lgixlninhealthy dietary behaviours and do not
comply with recommended dietary allowand@4). In particular, the diets of African and
Asian pregnhant women are mainly cerbabed, with less consumptionasfimatsource foods,
vegetables, and fruit$32). Research conducted in Northwest Ethiopia revealed that a
substantiaproportion of pregnant women, estimated at 80.1%ib&ed poor dietary practices

(32).

Dietary practices are inflimeed by multiple factors combining both the individual and her
surroundings(33). Evidence from Ethiopia showed that the dietary practiceprefnant
women were influenced by nutritional knowledge, maternal education level, and monthly
income (34). A study conducted in Nigeria reported that maternal age, parity and husband
support were ass@ted with dietary practice@5). Moreover, a study conducted in Ghana
revealed that cultural beliefs and food taboos were amongdteatial drivers of dietary
practices(36). In Asia, the dietary practices of pregnant women are mainly influenced by
traditional nedical theories and cultural beliefs surrounding pregné&icy

Rwanda, an East African countriras significantly improvedmaternal and child health.
However, underweight among pregnant women is persistent (9%), and the prevalence of
anaemia steadily increased from 17% in 2010 to 25% in 282)) the SouthernProvince
accounts for the highest prevalence of anaemic and underweight pregnant women. Despite the
persistence of g nutrition among pregnant women in teeuth ofthe province, little is

known about maternal dietary practices and their influencing factors.

Given the global and regional burden of maternal malnutrition discussed above, it is important
to examine hownaternal health indicators have evolved in Rwanda over time. Understanding
these trends provides critical context for the current state of maternal nutrition and the urgency

of addressing dietary practices during pregnancy.



1.3. Trends of Maternal and NeomahtHealth in Rwanda

Rwanda is one of the countries where the implementation of several maternal interventions has
improved significantly during the Millennium Development Go@IDG) era (51). Even

though the 1994 genocide devastated Rwanda's health system, efforts were made to rebuild it,
which contributed to theozintry's achievement of MDG 5 of reducitigg maternal mortality

ratio by threequarterg52,53) From 1990 to 2015, the country observed significant advances.
The undeifive mortality rate was decreased by more than half because of the expanded

immunization programs, enheed access to healthcare, and improved maternal care practices.

The maternal death rate has also decreased significantly because of increased numbers of
competent birth attendants and greater access to emergency obstetric treatments. As the
attention moed to the Sustainable Development Goals (SDG) in 2015, Rwanda progressed
with SDG 3, which aims to ensure healthy lives and promotelvegtig for all ageso achieve

this,the interventions implemented include advanced care involving the managememstef se
complications related to the pregnancy, increasing the training and presence of specialists,
strengthening the process and the training of midwives in providing timely and quality
healthcare, improving infrastructure, enhancing interdisciplinarylmaiétion and access to a
critical high dependency unit in the maternity wésd,55) In addition, different policies and
guidelines were set to improve materhahlth. These involve antenatal care (ANC), which
recommends that pregnant women attend at least four ANC visits, the first visit taking place

within the first trimeste(56).

Implementing a communitpased health insurance system helped reduce the barriers to
healthcare access while transforming heaéteking behaviours. The introduction of
performancebased funding (PBF) programs enhanced the pravisfohigh-quality health
services. The utilization of community health workers significantly contributed to health care
delivery, particularly in the short supply of health work@&s).

While Rwanda reduced its maternal mortality ratio (MMR) from 750 to 210 deaths per 100,000
live births between 2005 a2@15, the MMR remained stable in the following fiyear period,
falling from 210 to 203 deaths per 100,000 live births (59,60). This is still about three times
higher than the global maternal mortality ratio (MMR) goal set out in the SDGs, which targets
reducingmaternal mortality to less than 70 deaths per 100,000 live i{b8)sThe leading

causes of maternal mortality include sepsis, haemorrhage, hypertensive preeclampsia and



unsafe abortiolf59). In addition, anaemia among pregnant women increased from 17 to 25%

in 20162020, and underweight by body mass index remained cons@#it(&0).

Dietary practices could indirectly contribute to the high maternal mortality rate in different
ways. For example, poor dietary practices may lead to deficiencies in essential nutrients like
vitamins and minerals, which are crucial for immune function. Tiiseases the risk of
infections during pregnancy, including those that can lead to sepsis if left untreated.
Deficiencies in iron and vitamin K can increase the risk of excessive bleeding during childbirth.
They can lead to weak blood clotting mechanismaking pregnant women more vulnerable

to postpartum haemorrhage. In addition, anaemia reduces the eoaqggimg capacity of the

blood, which can result in maternal fatigue, increased risk of infections, and complications
during childbirth, such as haembage. Constant levels of underweight among pregnant
women, estimated at 9%, are critical because underweight women may have depleted nutrient
stores, exposing them to obstetric complications such as haemorrhage and infections, thereby
contributing to magrnal mortality. Insufficient intake of nutrients like calcium, magnesium,

and potassium may increase the risk of developing preeclampsia.

The observed progress in maternal health ind
healthcare systemh€refore, it is essential to review the structure and capacity of the national

health system, particularly in delivering maternal and nutritional services.

1.4. TheHealthcare Systemm Rwanda

Rwanda, a mountainous country known as the land of a thousasdchbilers a total surface

area of 26,338 squakdometres Located in the Great Lakes Region of E@entral Africa, it

shares borders with the Democratic Republic of the Congo (DRC) to the west, Tanzania to the
east, Burundi to the south, and Ugandahi® north. Rwandans primarily belong to a single
cultural and linguistic group, and its population is predominantly young and rural, with the
highest population density in Africa at 416 inhabitants per sdalmetre Rwanda has five
provinces: North, Sdh, East, and Western Province, as well as Kigali City. In 2022, Rwanda
hada total population of 13,246,394. The Southern Province accounts for 22.7% of the total
population(39). Since 2012, Rwandaasrecognised a population growth rate of 2.38).

The healthcare system in Rwanda was weak, with minimal access to medical services and
reliance ontraditional medicine during the colonial period. After independence in 1962,

political instability and social inequalities blocked the development of a strong and stable



healthcare syster(d0). The 1994 genocide devastated the nation; over 800,000 people lost
their lives, and many otherswere displaGe). The genoci de devastated
destroying agriculture, industries and adtructure, including health infrastructure, leaving the
population with limited services. Subsequently, Rwanda embarked on a remarkable trajectory
of political stability and economic growth, leading to a significant reconstitution of its
healthcare systerfd6). Rwanda's healthcare system is widely recognizeerfgshasising
equity, innovation, and sustainability, serving as a beacon of resilience and transformation.
Rwanda's healthcare system comprisesh public and private institutions, which are
categoized in a decentralized public sector augmented by private hospitals and clinics. The
public healthcare system follows a pyramidal structure aligned within the five administrative
divisions of the country: National, Province, District, Sector, Cell, aildgé. This structure
includes seven referral/university teaching hospitals at the apex, four provincial hospitals, 36
district hospitals, 499 health centres, and 476 health [(42)jsThe last two facilities are
supported by 45,011 community health workers who engage in community outreattiegactiv

The Rwandan healthcare system has evolved significantly in recent yegmaving
healthcare outcomes fdomestic and international patientiealth centres and posts provide
primary healthcare services at the community leRédtrict hospitalsonstitute the secondary

level of care, while provincial and national referral and teaching hospitals represent the tertiary
level (43). Rwanda introduced a cadre of trained comnyumétalth workers (CHWS) in 2009

to enhance maternal anéw-borncareperWHO recommendations, serving at the household
level and linking communities with the healthcare system. Each village has four CHWSs, one
of whom is exclusively responsible for matdraad newborn health, aiding in the early

recognition of danger signs and referral of pregnant wof@én

Additionally, Rwanda implemented the Ra@t1S mobile health program 2010 to enhance
maternal anchewborn care. This innovative technology establishes a digital link between
community health workers and healthcare facilities, enabling remote monitoring of antenatal
care and timely emergency referréds). RapidSMS also enablagportingbirths and deaths,

ensuring synchronization of health system data with community data.

At health centres, nurses and midwives provide antenatal care semhggsinclude different
services aimed at monitoring the health of the mother and the devefopiug providing
necessary treatments, and educating pregnant women on health prétigterole extends

beyond routine medical checlps to encompass comprehensive support for maternal health,



including essential dietary guidan@). They are tasked with promoting healthy eating habits
by advising pregnant women on the consumption of a balanced diet, monitoring the nutritional
status of pregnant women, identifying any deficiencies or risks, and providing taiieter/d
recommendations to address specific n¢édy

Cases requng advanced medical intervention are referred to district hospitals, where
specialized equipment and services are accessible. In severe instances, medical practitioners
provide additional support. Patients with critical conditions at the district ab$puel are
transferred to tertiary/referral hospitals, which are staffed with gynaecologists, paediatricians,
and other specialised physicians. Figure 1.1 shows the structure of the health system in
Rwanda.

MOH*
Referral,

Teaching

hospitals

Provincial

Hospitals

District Health Units K:h%‘
o
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Health centers \

Health posts

/ Village (Community Health workers) \

Figure 0.1: The healthcare system in Rwandadapted: The Ministry of Health)

The Rwandan Ministry of Health aims to providdl citizens equitable and affordable
healthcare serviceS herefore, a national policy established in 2004 made health insuranc
coverage compulsory by law in 2008, with annual subscription fees based on family income
(48). Rwanda has made significant strides imltie insurance coverage, with 91% of the
population currently enrolled in the Rwanda Social Security Board's scheme. This provides

subsidized access to healthcare services at 15% of the cost (54). Although private health



insurance options exist, the Mimgtof Health's vision is to achieve 100% health insurance

coverage.

Beyond the formal healthcare system, family structures also shape maternal health outcomes.
In Rwanda, the family remains the primary unit of care and deemgking, especially
regardinghousehold food practices. The next section explores the Rwandan family structure
and its implicationsdr maternal dietary behaviours.

1.5. Rwanda Famihstructure

In Rwanda, the family, or "umuryango,” includes different relationships, extending from the
immediate nuclear family to more extended ties. At its core, the Rwandan family mainly
involves a husband, his wife (or wives), and their childd). Only about 10% of Rwandan
men possess more than one wife, and when they do, each wdellypias her own house
(50). This structure underlines the nuclear fligrmodel, stressing the immediate connections

between the father, mother, and children as the fundamental unit.

The Rwandan familial structure extends beyond the nuclear family to encompass secondary
and tertiary relatives, including parestslaw, sibingsin-law, uncles,and aunts (57)The
family's third layer comprises the brothers and sistetaw and their offspring, as well as
cousins, nephews, and niecésirthermore, Rwandan culture broadens the idea of family to
encompass all members of oneisginal village, indicating a strong sense of communal
responsibility (57). Regardless of their shared social and moral obligations, this extended
family network increases each family member's support system, especially during life's major
events such agregnancy and birth. This complex family structure emphasizes the
interdependence and shared accountability central to Rwandan society.

The structure of families in Rwanda further highlights the significand@éeofoles ofmale
partnersin nuclear famies, the direct relationships between fathers, mothers, and children are
crucial, with men often holding the dominant decisinaking power(49). This dynamic

means that men’s attitudes, knowl egdraceces and
of pregnant women. Furthermore, in circumstances where men have many wives, each wife
keeping her household emphasises the importance of personalised support from the male

partner to ensure that each woman receives proper nutritional recontimesida

While the primary family unit often centres around the nuclear family, secondary and tertiary
relatives may also infence maternal dietapracticesAs central figures within these extended

networks, men may mobilize support or, conversely, creastraints for pregnant women.
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This research aims to explore the natunamale involvement and its impia order to generate

actionable insights that foster a more enabling environment for healthy maternal nutrition.

Understanding family dynamics piides important context for maternal dietary practices.
However, these practices are closely intertwined with maternal and neonatal health outcomes.
The following section presents key trends in maternal and newborn health in Rwanda to further
illustrate theurgency of addressing maternal nutrition

1.6 Studying Maternal Dietary Practices within the Rwandan Food and Family Context

In low- and middleincome countries like Rwanda, addressing maternal nutrition remains a
public health priority due to the persistdurden of malnutrition, anaemia, and micronutrient
deficiencies among pregnant wom@&wespite notable progress in maternal and child health,
Rwanda continues to experience high rates of maternal undernutrition. According to the
Rwanda Demographic and &léh Survey (RDHS, 2020), 25% of pregnant women are
anaemic, and 9% are underweight by BMI classification. These indicators are particularly
concerning in regions such as the Southern Province, where the prevalence is highest. While
health system interveiohs have expanded access to antenatal care and maternal education,
less attention has been paid to understanding the lived dietary realities of pregnant women in
the household context.

In Rwanda, the predominanuclear familystructue, composedf the mother, father, and
children shapes household decistomaking Within this structure, the male partner often
assumes the role of primary provider and financial decisiaker. As such, women's dietary
choices are frequently influenced by the availabilithofisehold income, the level of support

from their partners, and the prioritization of other family needs. This dynamic limits the
woman’s autonomy in securing a diverse and

especially in settings where resoesare scarce.

Moreover, household food patterns reflect broagt@ioeconomic and cultural contexis

rural areas, subsistence farming and home gardens provide some access to fruits, vegetables,
and staples like maize, beans, and cassava. Howevermgsmdirity remains a reality for many
households, especially during periods of drought or crop failure. In urban areas, reliance on
purchased food presents a different set of challenges: high market prices, limited income, and
reduced access to land foofbproduction. These factors often force households to prioritize

food quantity over quality.
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Despite the critical role of nutrition in pregnancy, few studies in Rwanda have systematically
examined thelietary practices of pregnant women in the contet@f households and social
environments Existing data often focus on clinical outcomes rather than orevwbeyday
realities of food access, preparation, and consumpltimimg pregnancy. Furthermore, while
male involvement in maternal care has gaineshéibn in recent years, thdemfmalepartners

in influencing dietary practices of pregnant womemninderexplored, especially Rwandaa

countryhavingnuclear family systems.

This study therefore seeks to fill a critical gap by assessing not @flctiors associated with
maternal dietary practicebut also thechallenges and enablers within the household setting
particularly in the Southern Province of Rwanda. By exploring fo#ntitative outcomesnd
gualitative experiencethis research aigtto provide a nuanced understanding of how pregnant
women navigate their nutritional needs within the constraints of household structure, cultural

beliefs, gender roles, and economic realities.

1.7. Conceptual Framework

The ecological model (EM) is a theedbgsed framework developed Ipsychologist Urie
Bronfenbrenneto identify the multilevel and interactive effects of personal factors and social,
economic, cultural, and environmental fact(#85). Theliterature considers EM as a valuable
framework for investigating multilevel determinants of health behaviours/pra¢2@é207)

This framework allows comprehensive assessment of the factors influencing maternal dietary
practices and identifies key areas for intervenéibdifferent levelsThis study was guided by

the EM, which recognizes that health behaviours/practices are affected by multiple levels of
influence(208). Those levels are intrapersonal, interpersonal, organizational, community and
policy levels.

In this study assessing thdietary practices, maternal chaextstics, such as nutritional
knowledge, perceptions, and beliefs on maternal nutrition, are included at the intrapersonal
level of maternal dietary behaviours. Personal eating preferences and demographic factors,
including age, education, and employmetatus, are also involvg@09). The interpersonal

level includes social assistance from friends, acquaintances, or family members like male
partnersout weemphasised on male partners considering the structure of family in Rwanda
The community level considers the social and cultural environment in which pregnant women

live. They deal with cultural perceptions of maternal nutrition during pregnancy. Addigion
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included at this level are market accessibility, community food availability, and accessibility
(210)

The medical care provided in a hospital occurs at the organizational level. The care provided
in antenatal care services, including nutritiondu@ation and other nutritional support, is
therefore included at the organizational level. Pregnant women's access to nutritional
information and support may also be impacted by current policies and regulations in the
healthcare settin(209)

The laws and rules that control the availability, accessibility, and price of food, as well as the
laws and rules governing food production and marketing, may be edidhe policy level

(211). For the reason of available resources, this study assessed two government interventions
implemented at the community level to improve dietary practi€as. implementation of
nutrition education during prenatal care services or the establishment of hrehhitation

policies at the policy level may alde included. Figure 1@escribes these different levels of

socioecological model and specific variables assessed within this study

Policy

goverment laws,
intervantions

Community,

community members,
cultural beliefs,food
availability

Organisational

healthcare system,
health care providers

Interpersonal

male partners,
other family
members
support

Intrapersonal

Age,
education,marit
al status,
employment,
religion, parity,
nutritional
knowledge,
beliefs

Figure 1.2: Socioecological model framework [Adapted: Mcleroy (1988)]

The ecological model is well suiteéd theanalysis since it provides a thorough evaluation and

comprehension of the numerous elements influencing the eating habits of pregnant women
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from diverse socioeconomic backgrounds. We gained an understanding obrtipgex
elements influencing the eating habits of pregnant women &dhthern Province ddwanda
through analysis of intrapersonal, interpersonal, community, organization, and policy levels.
This paradigm makes it simpler to create interventions ftiflaieince people's behaviour, how
community resources are distributed, and how healthcare is provided.-l&yelted
interventions have a significant logrm effect and bring about lodgsting chang€207).
According to our predictions, the interventiorodel will greatly enhance mother and child
health.

In conclusion, using a socioecological model for the study of maternal dietary practices has
implications for comprehending the intricate interplay of components, creating targeted
interventions, booston collaboration, and directing the creation of policies and programs. In
theSouthern Province of Rwandhisapplicationof EM increases the likelihood of increasing

maternal nutrition, which eventually benefits mother and child health.

This study emplged a twephase approach guided by the socioecological model. Phase one
focused on Objective And included scoping review to lay the foundation for the subsequent
phase. Phase two addressed Objectives 2, 3, and 4 involving quantitative ataticgiali
methodologies. Figure 1.Bustrates the integration of the socioecological model into the

study's phased design and objectives.
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PHASE1: SCOPING REVIEW PHASE2: QUANTITATIVE and QUALITATIVE
ORIECTIVE 1 _— OBJIECTIVE 2.3 and 4

ll : | ! l #l

Community Organization Interpersonal
Health system factors: Social support, Male
nutrition counselling, partner’s support,
availability of teaching Family member's
resources, number of support

healthcare providers

Policy Intrapersonal

Cultural beliefs,
food availability
at the markets

Age, parity, education, income,
marital status, food preferences,
nutritional knowledg e, beliefs,

nutritional status

Food and agricultural
policiesfinterventions:
kitchen garc16n, one cow
per family

Maternal dietary practices during

¥{> pregnancy <

‘ EXPECTED QUTCOMES ™

o

Nutrition interventions Maternal nutritional status

Pregnancy outcomes

Figure 1.2: Integration of the socioecological model in study phases. (Created: author)

1.8. Summary

This introduction provides an 4depth exploration of maternal dietary and health practices
during pregnancy. It points out the role of physical activity, balanced diets, micronutrient
supplementation, andvoiding harmful substances to ensure positpregnancy outcomes.
Contextualized in Rwanda, the chapter describes the country's healthcare system, progress in
maternal health outcomes, and persistent challenges, particularly in the Southern Province,
where undernutrition and a@mia remainessentialchallenges. It identifies poor dietary
practices athekey factor impacting maternal nutrition, setting the stage for research to address

these gaps and improve maternal and neonatal health outcomes

15



Chapter two: Literature review

This chapter provigls an overview of factors influencing the dietary practices of pregnant
women. It discusses the significance and rationale for studying maternal dietary practices, the
effect of dietary practices during pregnancy and factors influencing maternal dietetiggs.

This chapterreviewsthe existing literature on the status and the factors contributing to the
dietary practices of pregnant women. In additiowjll provide the research questiorsms

and objectives that guided this research study.

Eligible articles were used to construct a literature review matrix to write this thesiead
methodological literature search was performed on the Web of Science, Google Scholar,
PubMed, SC, and Research4 Liten expanded‘Population, InterventionComparison
Outcomeé (PICO) modelwas used ashe literature search strategy create key terms for

literature searching.

Several initiatives have been implemented to improve maternal dietary practices, which remain
inadequate in developed and poor nations. Swggtimhents are unlikely to be effective unless

they are based on detailed studies of the fagtitencingpregnant women's dietapyactices.
However, studies were limited to assessing socioeconomic factors and knowledge of
appropriate nutrition duringrpgnancy(34,61,62) At the same time, dietary practices are
influenced by multilevel factors extending from individual to health system and policy levels.
Therefore, this literature review focused on the priyrmpurpose of the current study, which

was to comprehensively assess the factors associated with the dietary practices of pregnant

women attending antenatal care services irSthehern province of Rwanda.

2.1 Importance oMaternal DietaryPracticedDuring Pregnancy

Adequate maternal dietary practices during pregnancgsmentiabecause thegubstantially
impactthe health and welbeing of both the mother and the developiogtus Specifically
appropriate maternal dietary practices guarantee thandtiger receives the nutrients needed

to sustain her health while providing ideal conditions forftie¢uss growth and development

(63). Adequate dietary practices throughout pregnancy can minimizenthdemce of
gestational diabetes, peelampsia, and anaemia, which are highly prevalent among pregnant
women in Rwanda and are among the leading causes of maternal mortality in R8@&nda
Understanding dietary practices can help identify potential concerns and atldresss early

as possible by encouraging healthier dietary practices, which lead to good pregnancy outcomes.
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There is growingevidence that maternal poor dietary practices are associatech@oth
conditions such agestational diabetes, preeclampsia, and anaemia, although the pathways are
multifactorial and complex. Poor nutrition particularly excessive intake of ertbgye ad
nutrientpoor foods can contribute to excess weight gain and metabolic stress, which, when
combined with other physiological changes during pregnancy, may increase the risk of insulin

resistance and the development of gestational dia(@4%8s5).

Preeclampsia is a pregnancglated iliness characterized by high blood pressure and organ
damage thatisually occurs after the 20th week of pregna(@g). Nutritional deficiencies
caused by poor dietary practices, notably in calcium, magnesium, and antioxidants, can
contribute to oxidative stress and inflammation in the placenta and blood vessels, which may
result in compromised bloodessel function, decreased blood flow to the placenta, and

development of preclampsig67).

Anaemia during pregnancy can be caused by a laeksaintiahutrients such as iron and folate,
which are requiredo synthesisénaemoglobin. This protein transports oxygen in the blood.
Inadequate iron consumption can result in decreased haemoglobin levels andecatygeq
ability, resulting in anaemié8). Anaemia during pregnancy increases the risk of preterm

birth, low birth weight and postpartum haemorrhage.

It is crucial to remember thatriousfactas, including genetics, lifestyle, and overall health
determine the prevalence of these disorders. Inadequate dietary practices are only one of
several variables that contribute to the development of these illnesses, which are frequently
impacted by a miof genetic predisposition and environmental circumstances. To avoid these
issues, pregnant women must eat a4valanced, nutrientich diet that fulfils their increased

nutritional needs during pregnancy.

Moreover, emerging data suggests maternal iigieactices can influence the child's leng

term health. Poor maternal practices may raise the risk of chronic diseases, including obesity
and cardiovascular disease, in children later in life through metabolic progrart68iag)
Metabolic programming, ab known as the Developmental Origins of Health and Disease
(DOHaD), refers to the process by which environmental factors during significant periods of
early development can produce letegm effects on a person's metabolism and health
outcomes later infié (71). This idea claims that unfavourable prenatal development settings,
particularly in the case ¢dw birth weightchildren, can increase the riskddveloping chronic
diseases like diabetes, obesity, and cardiovascular disease in adulthood (80). This is very
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critical in Rwanda becaugbe burden of nowommunicable diseases (NQDs significant,
contributing to increasing morbidity and mortality ateithin the country. Key NCDs, such

as cardiovascular diseases and diabetes, are becoming more prevalent, requiring expensive
management that involves lotgyrm healthcare resources, comprehensive treatment plans, and
consistent followup, challenging th@resent healthcare infrastructure that is still growing to

accommodate these needs.

2.2 Good DietaryandHealth PracticeduringPregnancy

Dietary and health practices include a range of dietary behaviours, including the intake of
essential vitamins and mirads through different food groups and balanced meals. In Rwanda,
where maternal and child health has beenessentialfocus of national health policies,
understanding and enhancing dietary practicggramount Moreover, in a country where
resources mabe limited, ensuring that pregnant women have good dietary practices and access
to proper nutrition is a fundamental component of public health strategy. Below, | discuss the
various components of prenatal dietary and health practices and their imponaactieving
optimal maternal and child health outcomes.

Recommendtions formeal frequency during pregnancy seek to offer a consistent and adequate
supply of nutrients to meet the expectant mother's increased nutritional needs while als
promoting healthy foetal growth and developmgf). Factorslike prepregnancy weight,
activity level, and overall health influence meal frequency. It is essential for expecting mothers
to consumet leasthree balancethain meals daily breakfast, lunch, and dinner. Each main
meal should comin a combination of carbohydrates, proteins, healthy fats, and fruits and
vegetables. A welbalanced main meal gives the energy and nutrients needed to support the
mother's health and the development of the I§@BYy This is not always possible because of a
variety of contextual and individual factord.he usual guideline ithereforeto eat smaller,

more frequent meals throughout the ().

In addition to the three main meals, pregnant women are advised to cotvsoirte three
nutrientrich snacks in between to maintain a regular supply of energy and nutrients, reducing
blood sugar fluctuations and ensuring the nutritional needs of the mother and baby are satisfied
throughout the dag74). Furthermore, pregnant women should drink enough water throughout

the day to aid digestion, keep amniotic fluid levels stable, and avoid @eiloydi75).
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Skipping meals during pregnancy is strongly discouraged as it can pose significant risks to both
maternal andoetal health. Due to increased nutritional demands, a pregnant womarn's diet
crucial for the proper development of fieetus Skipping meals might result in an insufficient
intake of vital nutrients required for foetal development and maternal &é)Hn addition,
skipping meals can cause blood sugar levels to fluctéaggnant women may experience
weakness, dizziness, and irritabilith@n blood sugar levels drognstable blood sugar levels
might hurt the mother's energy and overall wiedling. Prolonged fasting or irregular eating
practices can affect the body's metabolism, resulting in inefficient energy consumption and
increasing theisk of developing gestational diabe{@3). This can impact the mother's energy
levels, leaving her tired and unable to cope with the physical demands of pregnancy, which
could compromise foetal outcomes. Therefgrregnant womeshouldstick to a reguladiet

that includes balanced meals and nutritional snacks rather than missing meals.

Tobacco use and alcohol consumption during pregnancy are harmful hebakat can have
severe, londasting consequences for both the motherthadevelopingoetus As such, these
practices are strongly discouraged throughout pregnancy. Smoking during pregnancy harms
the pregnant woman and her unborn child through hazardous substaricas sigotine and
carbon monoxidé€78). These toxins can cross the placenta and reach the develoging

where they can have a variety of negative effects, including misgarand stillbirth,
premature birth, low birth weight, and congenital abnormalities such as cleft lip and palate,
heart issues, and respiratory problgi#3-31).

Drinking alcohol during pregnancy can have serious implications since the alcohol crosses the
placenta and interferes with the baby's developnfdobhol use during pregnancy is linked

to an increased risk of miscarriage, stillbirth, preterm birth and low birth wésght In
addition, alcohol usage during pregnancy may expose the children to learning difficulties,
behavioural challenges, and a higher risk of mental healthggmasliater in lifg83,84)

Rest is essential for maternal health andelhg during pregnancy. The expectant mother's
body is subjected to tremendous physical and emotional demands, and appropriate rest is
required to nourish the growirfgetus enhane maternal health, and prepare for childbirth

(85). Resting helps the body to redirect energy and resources to support the growth and
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development of the developing baby. Adequate rest helps ensufeetis receives the
nutrients and oxygemequired for proper development. Athe pregnancy advances, the
mother's body changes to accommodate the growing baby, whicpressuremany body

areas, including the back, hips, and legs. Resting and taking breaks during the day can help

relieve pain and lower the risk of musculoskeletalblems(85).

Chronic stress and a lack of sleep might affect blood pressure levels throughout pregnancy.
Consistent rest can aid in blood pressure regulation, lowering the risk of pregakatey
hypertension. Taking time to rest and relax can help to improve mentabevwet) and reduce
stress and worr{86). According to some studies, lack of bed rest during pregnancy may be
linked to an increased risk of preterm bi(8v). This risk can be reduced by taking regular

pauses and avoiding strenuous activity.

Dietary diversity during pregnancy refers to eating a wide variety of foods from various food
groupsto meet the increased nutritional needs of both the expecting mother and the developing
foetus(88). A varied diet during pregnancy is important for supporting optimal mother and
foetal health because it provides a wide range of essential nutrients. These nutrients include
vitamins (e.g., vitamin C, vitamin A, folate), minerals (e.g., iron, calcium, zor@)cal fatty

acids (e.g., omega fatty acids), and protei(89), which are necessary for cell formation,
immunological support, brain, heart and lung development, bone health, and overall growth
(90). Pregnancy can cause a variety of discomforiduding nausea, food aversions, and
cravings. A diversified diet allows pregnant women to alter their dietary choices to
accommodate these symptoms while still obtaining the necessary nuii®anis). In
addition, pregnant women who consume a varied range of foods are less likely to have
nutritional deficiencies, which can cause problems for both the mother and the baby, such as

anaemia, preterm delivery, and poor foetal growth and deveo{{92).

2.3 Effects ofPoorDietary Practicesn Maternal Health
Poordietary practices are linked with malnutrition, which during pregnancy leads to the failure
of pregnant women to store the needed nutrients. In this ttesenother uses her store to

produce the protein, energy, and micronutrients necessaryefal jrowth and development
(93). As such, maternal nutrition reserved $alely nonapregnant women's needs will be used
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to respond to maternal anaktal physiological needs. Hence, the shared maternal nutrition use

will negatively affect betal growth and development and the mother's health.

In developing countries, anaemia is the primary adverse effect of inadequate dietary intake
during pregnancy94). Nutritional anaemia results from nutritmindeficiencies, especially in

iron and folic acid(IFA), compromising maternal anadtal health by increasing maternal
vulnerability to postpartum haemorrhage, antepartum, and puerperal inf@S)on

Second,nadequateaccesdo foodincreases the risk of insufficient gestational weight gain
(GWG) (96). Evidence suggests a strong correlation between nateutrient intake and
gestational weight gain (GWG). In Vietnam, mothers experiencintblidutrient deficiencies
exhibited significantly lower GW@anthose with fewer deficiencies (106). Similarly, Indian
research demonstrated a positive associagtwden GWG and average calorie and fat intake
(97). The American Institute of Medicine (IOM) guidelines recommend a weight gain 6f 12.5
18 kg for underweight women, 1+B5 kg for normalweight women, #11.5 kg for
overweight women, and-9 kg for obese wmen(98)99). Insufficient weightgain during
pregnancy is linked tgoor pregnancy outcomes, suchpasterm deliery and smaifor-
gestationabhge (SGA) babieg100) On the contrary, gaining too much weight during
pregnancy increases the risk of gestational digbetellitus, a largdor-gestationabge
(LGA)/ macrosomia baby, pregnanimyduced hypertension, and caesarean sedti®i).
Those complicatio; of insufficient/excess weight gain during pregnancy require close

monitoring of weight gain.

Third, maternal nutritional deficiencies negatively affect the immune system's capacity to fight
infection, increasing pregnant women's susceptibility to irdadtL02) deficiencies of zinc,
iodine, and vitamin A compromise the health of the affected pregnant women. Zinc deficiency
is linked to he risk of preterm delivery and complicated lab@L®3) Similarly, iodine
deficiency increases the chances of miscarriage and premd0#y With the effects of
maternal malnutrition during pregnanegentioned aboveit is believed that improving

maternal nutriton leads to improved pregnancy outcomes and a better start to human life.

2.4 Effects of Inadequate Dietary Practices onRbetusand Infant

Maternal nutrition, bothpre-and postconception, significantly impactodtal growth and
development. Poor dietampractices during pregnancy can lead to nutritional deficiencies,

increasing the risk of intrauterine growth retardation (IUGR) and subsequent low birth weight
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(LBW). Studiesconducted in Nigeria and Ethiopia showed that mothers who received an
inadequatealiet during pregnancy gave birth to a higher percentage of LBW babies than those
who were weHlnourished105,106) In addtion, maternal nutritional deficiencies in vitamin D

are linked to osteopenia in newborns, neonatal hypocalcaemia, cardiac failure, and childhood
rickets(107-109)

Improving maternal nutrition during pregnancy is essentialdetal growth and development

and the entire devegbmental stages up to adulthood. Tbetaladverse health effects of poor
maternal nutrition during pregnancy are the leading causes of neonatal and infant morbidity
and mortality in developing countri€$10). In addition, LBW is responsible for adulthood
norrcommunicable dieases such as obesity and diabetes mellitus thf@egly metabolic

programmingoflong er m heal t (11Bnd di seasedo

2.5Factors Influencing Maternal Dietary Practices

Maternal dietary practices are shaped by a complex interaction of individual, relational,
community, and broaderrsttural influences. This section presents the key determinants of
dietary practices among pregnant women usingecological framework. This approach
facilitates a more holistic undganding of how various layefsom personal kowledge to
societal struturesinteract to influencelietary practicesluringpregnancy

Sociodemographic factors

Dietary practices during pregnancy are influenced by several factors, encompassing age,
educational attainment, income level, occupational stathsic background, cultural values,
parity (referring tothe number of times a woman has given birth to a fetus at 20 weeks or
more, regardless of whether the infant was born alive or stillpoand gestational age
(indicating the specific phase ofggnancy)(112,113) Eachfactor influences the dietgr

practices through different mechanisms as follows:

Age: There may be differences in dietary practices between younger and older pregnant
women.For example, gunger women may exhibit comparatively lower levels of experience
and knowledgeaboutappropride nutritional practices during pregnancy. In contrast, older
women may possess improved understanding and awareness due to their accumulated life

experienceg113). On the other hand, older women maxhibit poordietary practiceas

22



compared toyoung women due to traditional norms and cultyfel4,115)or increased

household responsibilitieghich hindeis them from prioritising thie own dietary practices

Educationhas a significant role in shaping the knowledge andremess of pregnant women
regarding healthy dietary practices. Educated pregnant women will probably have an increased
tendency to make healthy food choices that are-wklmed and comply with dietary
guidelines during pregnan¢$0,116)

Incomeis a significant aspect of pregnant women's socioeconomic status, as it determines the
affordability and accessibility of food. Increased socioeconomic level is connected with
improved dietary variety, and pregnant women in wéailtfamilies have access to more
outstandingguality meals than those with lower socioeconostatus(117). On the other
hand,low socioeconomic status is connectethadequate and monotonous meals, nutritional
shortages, and a substantial risk of micronutrient deficier(d@#8) Therefore, resources

determine dietary intake and food sufficiency.

The type ofemploymena woman engages in canpacther ability to exhibit healthy dietary
choices. Employed women have improved purchasing power, which increases the likelihood

of accessing different food grqas as compared twnemployal women(115,119)

The nutritional demands and preferences of women with hjggétly who have experienced
numerous pregnancies may differ from sboof firsttime motherg120). Prior expeiences

with pregnancy can influence the awareness of dietary requirements and food choices.
Maternal Nutritional Knowledge

Adequate Maternal knowledge of proper nutrition is vitat adopting healthy dietary
behaviours and subsequently improving pregyasutcome$121-123) Nutrition knowledge

is critical in creating an understandingtibérequired nutrition intake among pregnant women
(124). Nutritional knowledge allows pregnant women to have a better understanding of a
balanced diet and their food sources, as well asntpertance of good maternal nutrition
during pregnancyl25) Lack of knowledge of adequate nutriticn a cause of malnutrition
andwould also causeorsedietary practice (126). Therefore, pregnant womenustpossess
sufficient nutrtional knowledge to meet their high nutritional demands. Howeseme
pregnant women have inappropriate nutrition knowledge and incorrect opinions and

perceptions about nutrition practiqgd27).
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While knowledge is a necessary compont of dietary practiget is notsufficient on its own.
Studies have shown that pregnant women may possess basic knowledge of nutrition but still
engage in suboptimal dietary practices due to a range of sabahd contextual factors, such

as limited access to nutritious foods, economic constraints, cultural beliefs, and gender norms
(126). Therefore, understanding the broader determinants of Hedddvioris essential in

interpreting the link between knogdge and practice.

Family influences

The dietary practices of pregnant women are significantly influenced by the support received
from family members, including their male partners. During pregnancy, the nutritional
requirements increas and the support provided by individuals close to the pregnant woman
can significantly affect her capacity to maintain appropriate dietary pra¢iis2s There exist
several mechanisms via which familial support exerts an influence on the dietary practices of

pregnant women:

Emotional Support The period of pregnancy is characterized by both physical and emotional
challenges. The provision of emotional sapgpy family members and male partners plays a
critical role in decreasing the stress and anxiety experienced by pregnant W&Beihis

in turn promotes an improved ability to concentrate on demonstrating adequate eating practices
to fulfil the increased nutritional nee@&53). The experience of receiving affection and care

has the potential to exert a positive impact on a pregnant woman's motivation to adhere to a

nutritious dietary regimen.

Meal preparation and planningcan be crucial in ensimg pregnant women access a well
balanced and nutritious diet. Active involvement of family members and partners in this
process can greatly contribute to achieving this ¢tad). They can support the selection and
preparation of meals that align with the unique nutritional requirements associated with
pregnancy(153). Supportive family members and partners can actively promote healthy dietary

choices among pregnant women, therebgouraging them to consume nutritious foods.

It is recommended that pregnant women be accompanied by their family members or partners
during grocery shopping outings to ensure the availability of alet#inced and nourishing

food supply for the houseld (155). Additionally, they can provide support in the process of
choosing more nutritious food alternatives and avoiding potentially detrimental dieeghoic

during the duration of pregnan¢¥53) The phenomenon of cravings and unhealthy habits
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reduction is commonly observed iregnant women, who often have a desire for specific food
items that may not align with optimal nutritional choices. The presence of supportive family
members can play a crucial role in moderating these desires and facilitating the shopping for
healthier aernatives.

Family support, particularly from male partners plays a crucial role in facilitating pregnant
women's adherence to good dietary practices. Male partners play a crucial role in ensuring food
security, meal preparation, and emotional vbeling However, a shortage of such support
often leads to suboptimal dietary practices increasing the risk of malnutrition and adverse birth

outcomes.

2.5.3 Community level
Cultural beliefs and food taboos during pregnancy

Somecultural beliefs and traditions affeataternal nutrition during pregnandy this thesis

| focused specifically on food tabo or the cultural and sociakules that prohibits the
consumption of certain foods for religious, cultural, historical, or social re4$88% Food

taboos play a critical role in maternal undernutrition in S29) Evidence shows that
pregnantvomen from different parts of the world are requiredtoid some nutritious foods

due to their traditional beliefs, and these food taboos can lead to maternal and fetal malnutrition
(128). In various cultures, the belief is that complying with the food taboos provides maternal
and Detal protection(130,131) Breaking them may impair thietusor threaten maternal
health (132). These foodrestrictionsare not usually based on medical science about the
appropriate food types and quantity recommended for pregnant women and may influence
women to disobey the dietary recommendations and guidelines providdgkdithcare
practitionerg(133,134)

Some pegnant women in SSA restrict their food intake to avoid undergoing a difficult delivery
and an obstructed and painful labour. The most prohibited foods are those rich in prote
because of the belief that higinotein foods promote the body's growth, including the growth

of a foetus thereby complicating the birth proceés35). Some pregnant women are
discouraged from overeating and eating too often to avoid having a large baby and a difficult
delivery, including a caesarean section or perineal (t£3%,136) To ease delivery, some
pregnant women reduce their quantity and frequency of food intake to avoid having big babies
(137). Pregnant womemay alsoavoid some food types bagse of their perceived harmful

effects on the growindpetus which include skin abnormalities, such as rashes and burns.
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Women in the Eastern Cape, South Africa; the Afar region of Ethiopia; New Guinea; and the
Gurage Zone in Ethiopia reported restrigtitneir intake of roasted seeds, rice, seolid

foods, fruits, vegetables, porridge, cereal soup, bananas, cabbage, milk, and yoghurt because
they believed these foods would stick to the baby's(dkin,129,136,138,139)

However, many othese avoided foodsarich in proteinrich such agneat, fish, and eggs
which contain essential amino acidgmportant for foetal growth and maternal tissue
developmen{140). Similarly, the restrictiorof fruits, vegetables, and daipyoducts deprives
women of essential vitamins and minemalsh as vitamin C, folic acid, and calciumecessary

for foetaldevelopment and preventiarf birth defectg140).

Health system

Several aspects of the health systeayimfluence the dietary practices of pregnant women.
These includéealthcare infrasticture, regulations, services, and support systems that have an
impact on the ability of pregnant women to obtain information, resources, andséyerhe
accessibiliy of healthcare services is paramount in ensuring pregnant women receive adequate
prenatal care, which in turn facilitates their education on good dietary practices during
pregnancy(157) Regular prenatal visits allow healthcare practitioners to prodid&ary
counselling, evaluate nutritional status, and address any concerns or inquiries. The advice
provided to pregnant women by healthcare providers is significantly influenced by their level
of knowledge and training in prenatal nutrition. Healthcarefgasionals who possess
extensive knowledge and remain current in their field can provide precise and pertinent
nutritional advicg157)

The existence of nutrition education programs inside the healthcare system has the potential to
exert a substantiaimpact on the dietary practices of pregnant women. Hospitals, clinics, and
community health centres can provide educational opportunities such as classes, workshops,
and counselling sessions focused on prenatal nutrition, thereby empowering women to make
well-informed decisions regarding their dietary intake during pregnaii®6) The
dissemination of accurate and evidethesed information regarding prenatal nutritiorais

crucial function of health systems. Information can be disseminated through several channels,
such as pamphlets, internet resources, social media platforms, and encounters with healthcare

providers.
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In addition,the presence of certified digtns or mitritionists in the healthcare system can
offer specialist counselling to pregnant women with special dietary requirements, such as
women with gestational diabetes or other medical disorders (160). Health systems often
provide or suggest prenatal supplemsen pregnant women to address any vitamin shortages
and ensure the intake of critical nutrients. These supplements commonly include folic acid and

iron.

Thus ®veral aspects of the health system influence the dietary practices of pregnant women.
The impementation of a comprehensive healthcare system that is organized and provides
adequate support can effectively improve the nutritional status of pregnant wab&n

Providing educational resources and services and implementing policies that encourage good

dietary practices can achieve favourable pregnancy outcomes.

Policy

Policy influences the dietary practices of pregnant women through theicirop the presence,

ease of access, price, and setting of the rules and regulations of nutritious food (@&8&tes
Policiesthat may influence thdietarypracticesof pregnant women can be implemented at
various levels, including local, regional, national, or internatisphkreg159). For exarple,

the implementation of policies aimed at enhancing the availability and accessibility of fresh
and nutritious food, such as the establishment of farmers' markets or community gardens, can
effectively augment the accessibility of diverse dietary chdimgsregnant wome(L60). On

the other hand, the presence of "food deserts" in certain regions, characterized by restricted
availability of fresh and nutritious food options, might adversely affect individuals' dietary

decisionmaking.

Policies aimed at regulating the marketing and sale of dangerous substances, such as tobacco
and alcohol, have the potential to deter their intake among pregnant indivitléa)s The
implementation of markatg and advertising regulations can exert an impact on dietary
preferences, particularly on harmful food and beverage products aimed at children and pregnant
women(161) Consequently, reducing exposure to marketing campaighgtbmote sugary,

high-fat, and lownutrient foods can encourage healthy eating habits. Effectively crafted
policies can enhance pregnant women's agency, enabling them to make moredmsaithus
decisions regarding their eating habits. This can impheadth outcomes for both the mother

and the developing foetus.
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Food insecurity

Food insecurity is a global issue affectilgv- and middleincome countries L(MIC),
particularly SSA(141) The World Food Forum defines food insecurity as a state that arises
"when all people at all times lack both physical and economic access to adequate food to satisfy
their dietary needs for a productive and healthy [i1&2). Differentfactors contribut¢o food

security:

The first isfood availability which includes not only the aiability of food but also its
accessibility, utilization, and stabilitit requires a sufficient quantity and diversity of food for
consumption to be accessible from the farm, the marketplace, or other ofit#B)s
Consequently, food availability is influenced by threienary factors: production, distribution,

and exchangat is intrinsically tied to agricultural output, distribution networks, and access to
resources like transportation infrastructure and market integration within a specific community.
(144). Limited food availability leads to poor dietary practices in pregnant women, which

negatively affects pregnancy outcomes.

The second isood accessibilityvhich consists of individuals and communities' abilidyget

the food they need for optimal dietary practices. It refers to the ability didhseholds to

have the physical and financial means needed to purabedgamd not be restricted from doing

S0 owing to customs or traditiofs45). When food prices exhibit a disproportionate increase
compared to individuals' or families' earnings, it can challéehgen to procure an adequate
quantity and various food groups. In addition to physical and economic accessiltiiby, so
cultural access is another critical element of food accessibility, which ensures that the foods
are culturally acceptable and that there are social protection networks to support the less
fortunate(146) Therefore, the three dimensions of accessibility of food include affordability,

allocation, and preferen¢@47).

The third isfood utilizationwhich refers to the extent to which individuals efficiently use the
resources available to them to meet their nutritional requiren{@dt) The utilisation
involves a series of physiological events such as digestion, absormgtabolism, and health
outcomes for an individual's webeing(148). Pregnant women must have access tocigeist
sufficient quantities of higlguality food to supportheir health and the developingetus.In
addition, wag¢r and sanitation must be considered at this level. Therdtmyd utilization

involves nutritional value, social value, and food sa&46).
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The fourth is thestability of the other three dimensions over timefodd intake is adequate
today; pregnant women wititill be considered food insecure iethhave insufficient access
to food periodically, exposing them to poor nutritional status (148). Stability denotes the ability
of the nation/ community/(household) person to tolerate shocks to the food production chain

caused by natural disasters (eartdas) or artificial onegeconomic criseq)144).

According to evidence, the majority of foassecure households comsa lownutritionat

value foodsFood price rises also reduce dietary diversity and are linked to poor nutritional
outcomeg149) Food insecurity substantially influences nutritional practatete household

level among disadvantaged pregnant worfi&i®). Women may cope with food insecurity in

the home by eating fewer meals per day and lowering their consumption of-bagheneats

and eggs in favour of ricgherebydepriving themselves of critical nutrientsinfiarly,
inequitable food allocation due to gender discrepancies within the family may also occur,

allowing men and boys to eat before women and ¢iB84)

2.6. Evidence aboubDietaryPractices and\ssociated-actors

Poordietary practices are a public health challenge in devel@ungtries, including Rwanda.
Scholars in Northwest Ethiopia reported thaistpregnant women, estimated at 80.1%, had
poor detary practicesand 66%of pregnant women in Addis Ababa demonstrated good dietary
practice§162,163) In African and Asian countries, the dietsebst pregnant women are low
quality, mainly plartbased, with low consumption of anirsdurce foods, vegetables and
fruits (164). For example, evidence from Nigeria showed that few pregnant women, estimated
at 29.8%, consumed divefisid food, whereas only 43.4% of respondents consumed fruits and
vegetables daily165). In Bangladesh, a study revealed that half of the pregnant women had
acceptable dietary diversity, while 24% and 37% consuweggttables and milk products
(166). There is a shortage of studies assessing pregnant women's dietary practices in Rwanda
One study onducted in 2017 in Kigali City, Gasabo District, reported that half of the study
participants (50%) did not achieve the minimum dietary diversity for women (MDIRL67).

Dietary practices are inflimeed by complex factors related to gfregnant womethemselves
and their surroundings. Several studies reported the atmmeographic characteristics of
pregnant women to be among the drivers of tldggtary practices. These characteristics

include maternal age, education, employment and in¢a6&-171).

Adequate maternal knowledge of proper nutrition was reported as an important factor in

adopting healthy dietary practic€$21,122) Furthermore, adequate nutrition knowledge
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empowers pregnant women to discern between accurate and misleading dietary information,
thereby mitigating the influence of unfowsdl beliefs or advice from social circles (182).
Research conducted in Ethiopia and Iran has demonstrated a positive association between
enhanced nutritional knowledge and adherence to dietary guidelines among expectant mothers
(183, 184)However, a studgonducted in Egypt reported that adequate nutritional knowledge

did not translate into healthy dietary practices among pregnant wdié&2) This
contradictory evidence means that nutritional knowledge is not a sufficientfoats@roved

dietary practices.

Several studies have reportdatcultural belids, food taboos and traditional nosraffect the

dietary practices of pregnant women negatively. For example, in Ethiopia, a study reported that
pregnant women avoided consuming dairy products such as cheese and yoghurt to prevent
excessive weight gain ardifficult delivery (173). In Tanzania, a studfound that many

women believe that eating meat, eggs, or fish while pregnant might transmit animal ckaracter
to thefoetus(133). However, dairy products contain calcium, pnage and vitamins A, B12,

and D essential for fomal growth and development. Animaburced food consumption
improves birth outcomes, such as birth weid#4,175) The evidence shows that moderate
dairy product consumption may be linked to adequate birth weightesluded risk of SGA

(176).

Some pegnant women in Benin wefasting to prevent the growth of theetusand the need

for its extraction during laboui137). In Mikelle City, Ethiopia, beans and chickpeas were
believed to exacerbate labour pains and cause abortions in pregnant @@@meBimilarly,

honey, mustargdontaining foods and a soup prepared from linseed and chicken meat (yedoro
shorba) were believed to relax the cervix and lead to abo(ti883 Gastrointestinal problems
werereported as the reason for food restrictions among pregnant women. In Ethiopia, pregnant
women avoictold meat,cold milk, yoghurt cheese, ammbld water because they believed those

foods caused bloody diarrhoea, vomiting, abdominal diseases, and t{pB@)jd

Maternal and foetal protection from witchcraft was reported in some countries as the reason
for food prohibition. Some women avoided foods they believed to be 'evil food' or food that
was too dangerous time consumed by a pregnant woman. In Kenyan cultural beliefs, the
consumption of meat from animals that have died from complications like miscarriages,
stillbirths, or retained placenta is considered taboo. It is believed that such meat, carrying an

evil spirit, can be transferred to a pregnant woman, potentially leading to similar complications
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(191, 192). Similarly, in Eastern Cape, South Africa, pregnant women are advised to eat horse
wombs regularly and to drink baboon urine to protect the mother dydrdoan witchcraft and

to ensure an easy delivery without complicati@z9)

This information clearly shows how pregnant women from SSA countries practice food taboos.
It also highlights the importance of identifying the possible traditioabé¢ts and food taboos
surrounding the food choices among pregnant women in Rwanda, which have not been
explored. Exploring them will inform the development of a nutritional intervention that is

culturally sensitive to redress possible misconceptions ghiemgroving dietary practices.

In addition, household food insecurity is associated with suboptimal dietary prgdficys

The health system significantly affects the dietary practices of pregnant women. For example,
studies revealed that pregnant women improved thegugigetractices in some contexts due to

the advice they received from healthcare provi@&rs,179) On the othehand,a study from
Sweden revealed that pregnant women did not comply with the nutritional information from
the health care providers because they were confydi@@) The support from family
members, friends and neighbours improves the dietary practices of pregnant ashety

from Texas showethat family support, specifically from the husband, positively influenced
the dietary practices of pregnant wom@®1). Conversely, family members cangagively
influence dietary practices by discouraging pregnant women from complying with the
appropriate dietary practices based on their inappropriate experigi@2sThis evidence
shows that adequate knowledge of effective nutrition during pregnancy and the involvement of
healthcare providers and family members positively infbeethe dietary practices of pregnant

women.

2.7 ProblemStatement

Good dietary practicesluring pregnancyare the main pathway to meeting the nutritional
demands of pregnant women and theatuses(18). In Rwanda, some women of reproductive
age, including pregnant and lactating women and adolescent girls, do not achieve minimum
meal frequency and dietary divers{fy83). Such practices are critical because they are the root
causes of microntent deficiencies linked with poor pregnancy outcomes such as IUGR,
PTBs, and LBW184). For examplein Rwandathe prevalence of PTB and LBW is estimated

at 13.8 % and 7.9%, respectivéhs5)

The government of Rwanda has implemented interventions to improve dietary practices within

the households. One intervention is kitchen gardens, whereby each household is encouraged to
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grow different vegetable®timprove vegetable consumpti¢h86). Another is the "Ginka
program,"wherevulnerable famiks areofferedone cowto increase food availabilit{187).

Another intervention occurs ding ANC visits, where women with low income receive

fortified flour known as“* s hi sha ki bondo; they atso neceikewitritipnor r i d g

counselling and micronutrient supplements (IFA).

Despite such interventions, nutritional deficiencies among preégv@anen are still on the rise,

and poor dietary practices are among the potential risk factors that are yet to be fully addressed.
This situation is significant becaubeingunderweight among pregnant women is persistent.
Anaemia hasteadily increaseover the years, from 17% in 2010 to 25% in 2020. $twathern
Province hasthe highest prevalend88). In addition, in theSouthernProvince according to

the RwandaDemographicand Health Survey (RDHS) of 2014/2016¢tneonatal (25 per
thousand) and infant (40 per thousand) mortality rates were higher than the national averages

of 20and 32 per thousand respectivly).

Poor maternal dietary practicesuld bea factor explaining this high prevalence of anaemia
among pregnant women and such poor neonatal and infant outcomeSauthern Province
Dietary practices are influenced by Mmple factors, combining both individual and
environmental factor¢33). Research studies show that factors that influence nutritional
practces include inadequate nutritional knowledge, secionomic factors, food insecurity,
and incorrect cultural beliefs about food consumption duringranecy(190, 191, 192)There

is insufficient esearchn Rwandaon the factors that contribute to theetiary practices of

pregnant women

This research gajs significant because being underweight draving anaemia during
pregnancy are linked with an increased risk of adverse pregnancy outcomes such as preterm
deliveries, low birth weight, intrauterineayth retardation, and prenatal and child mortality.
Thesepregnancy outcomes are essential public health concerns in Rwanda because they are
among the leading causes of neonatal and infant mois88). Evidence from a rural hospital

in Rwanda showed that only 54.4% of PTBs and LBW babies reached their third anniversary;
of these, the majority (78.3%) became stunted, and more than half (6¥a8&tnormal child
developmen{189).

In addition to maternal and child health outcomes, maternal undernutrition during pregnancy
results in increased healthcare care cestggative econaic impact due to premature births
and LBW, which are associated with high risks of disefE@3) Moreover malnutrition can
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transfer from generation to generation when undernourished pregnant vgoraednirth to
undernourished daughters, who are at risk of turning into undernourished mothers, and the
cycle continueg191). Thereforethere is a need fa comprehensivassessment of maternal
dietary practices and their associated factors among pregnant womesauthern Rovince

of Rwandato inform the design of an evidenbased nutritional intervention targeting these

particular factors.

2.8 ResearclGap

Good dietary practices during pregnancy are the main pathway to meeting the nutritional
demands of pregnant women and thimetuses (18). Poor dietary practices and their
complications are puia health concerns in LMICs. Such dietary practices are influenced by
multiple factors combining both the individual and her environn{88). Several studies
conducted to evaluate the factors associated with the dietary practices of pregnant women used
the quantitative approa¢B0,139,192)The quantitative approach allows for the collection and
analysis of numerical data, finding patterns and averages, testing causal relationships, and
generalizing redts to broader populatior{293)

Nevethelessthis approacldoes not offeinsight into the thoughts, motivations, and drivers

of the research question of inter€$®4) This drawback creates a need for an additional
gualitative approach to explore the reasons behind the status of dietary practices. In addition,
few studies have used a qualive approach to explore the food taboos and perceptions
towards nutrition during pregnancy. With a qualitative approach, a researcher deals with a
small sample size, and it is impossible to accurately say that the gathered views represent the
views of awider population(195) Each approach has strengths and weaknesse®fdieer
combining the two boosts the quality and accuracy of the findings by adding both breadth and
depth.

Few studiesise a mixednethod approach to assess the fadtdfteencingdietary practices.
Scholars argue that the mixetethod research (MMR) apmach works in answering complex
research questions with qualitative data, enhancing the understanding of the survey, while
guantitative data provides response pattét@§,197) Using the MMR approach benefits the

study by covering the breadth and depth of issues, exploring diverse perspectives and
uncoveing relationships between the complex layers of the research quedt8)sThe

MMR remains the best approach to answering the research questions on the factors associated
with pregnant women's dietary practices
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There is limitecevidenceon thefactorsthatinfluencethe dietary practices of pregnant women
in SSA, includhg RwandaMost of the available literature is from Ethiopia, as evidenced by
the scoping review | conducted for this PhD (referCteapter4). This knowledge gap is
important because a conghensive assessment of these factors informs the developnaent of
evidencebased nutritional interventioth.therefore conducted this study to contribute to the

existing knowledge

2.9. Justification of theStudy

Although it is known that poor dietary pramds lead to micronutrient deficiencies and are
linked to poor pregnancy outcomes, little is known about the factors influencing dietary
practices among pregnant women in Rwantlais studywill contribute to the existing
knowledge on maternal nutrition Rwanda. The findings of this stuehill helpidentify the

dietary practices and their associated factors among pregnant wome8authern RPovince,

which will highlight important areas for intervention and policy developm&he findings

from this sudywill help toinform policymakers and other relevant stakeholders dlactdrs

that need to be targeted to improve the dietary practices of pregnant women, hence improving

pregnancy outcomes such as term deliveries and birth weight.

By improving thedietary practiceof pregnant womenwe expect to reduce the burden of
maternal malnutritiorand hencelecrease maternal and child morbidity and mortality, hence
contributing towards the achievement of the global nutrition target of 2030, which aims at

redwcing stunting and anaemia in women of reproductive age and low birth wiéRdit

2.10 PhilosophicaFoundation

A philosophical apprazh isimportant in guiding the implementatiamd methodologpf any
research project. This research applied a convergent parallel -mie#ds approach to
investigate maternal dietary practices during pregnancy iSologhern Povince of Rwanda.

The stuly involves the viewpoints of pregnant women, male partners, and healthcare providers
working in antenatal care (ANC) services. The underlying philosophy of such a research

approach is pragmatis(@00).

Pragmatism is a philosophidahdition that was irtiated in the late 19th centufgragmatism

is“a philosophy in which the meaning of actic
(201) In addition,pragmatismis describedas a research paradigm that encourages the practice

of mixed methods, the use of varied moaésanalysis and a constant cycle of adductive
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thinking while being directed by the researc
(202). Creswell (2011) highlightdaait pragmatism is the primary philosophical worldview that

offers a base for convergent parallel mbradthods research since it is an actual philosophy
based on ideas which use “what works”™ by wvar
and objectie knowledge(200). Pragmatism supports these of diverse research designs
including formal and structured approaclaslong as they are appropriate for addressing the

research problem and understanding its practical consequences.

The fundamental principle of pragmatism is that research should be motivated by the practical
problem(203). This study'sentral problem revolves around understanding the multiple factors
associated with maternal dietary practices during pregnancy. These factors may involve
individual beliefs, socieultural influences, economic conditions, and the role of healthcare
providers in promoting healthy dietary practices. A probt@ntred focus recommends that

the researcher select methods that best suit the assessment of these diverse factors. Pragmatism
recommends mbbdological pluralism, which states that no single method is superior or more
valid. Instead, the choice of methods is determined by their convenience in responding to the
research questions. Pragmatism encourages the flexible use of these methods, thradwing
each offers valuable but diverse types of information. By mixing these approaches, the research
achieves a more comprehensive understanding of the research pf@dnror example, in

this study, qualitative methods (sucé iaterviews and focus groups) allow for ardpth
exploration of the perceptions of pregnant women, male partners, and healthcare providers.
This data is essential for understanding the soualtural dynamics that shape dietary
decisions. On the othdrand, quantitative methods (such as structured surveys) &low

measuringhe prevalence of good dietary practices and factors across pregnant women.

One of the essential views of pragmatism is its focus on action and practical consequences
(203). Pragmatist research is often motivated by the desire to solveveddl problems or

inform practice and policy. In this study, the objectiveéasdentify the factors influencing
maternal dietary practices ange this information to improve maternal and child health
outcomes. Pragmatism underscores that researchdsmaduce actionable outcomes. In this
study, the practical consequences could directly infooosehold, community, and healthcare

interventiondo improve maternal dietary practices during pregnancy.

Pragmatismemphasizegontext(204) The understanding that research findings are always

located within specific social, cultural, and environmental contexperignent to this study,
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which was conducted in the Southern Province of Rwanda,@reghunique cultural norms,
economic realities, and healthcare practices. Pragmatism encourages the exploration of these
contextual factors, knowing that maternal dietary practices cannot be explored in isolation from

the broader social, economic, arehlthcare environments in which they occur.

Ontologically, this study assumesphuralistic reality through realist and relativist positipns
where the experiences of pregnant women, male partners, and healthcare providers reflect
multiple, coexisting redties. Epistemologically, the study adoptsdaal approachthat
embraces subjective and objective knowledge through positivist and constructivist

assumptions.

Therefore, | argue that pragmatism provides a robust philosophical foundation for this research.
Its emphasis on practical outcomes, flexibility, and -weatld applicability aligns well with

the research problem, which involves understanding complex-soltigal, economic, and
health riskrelatedfactors. By integrating qualitative and quantitatapproaches, the study can
generate actionable insights that can inform interventions aimed at improving maternal dietary

practices, ultimately contributing to better health outcomes for mothers and infants.

2.11 Primary ResearcQuestion

What factors influeme pregnant women's dietary practidasthe Southern Provinceof

Rwanda?

2.12 Study Aim

This study aims to identify the different factors that affect the dietary practices of pregnant

women in theSouthern Provincef Rwanda.

2.13 Specific Research Objecés

1. To describe the existing gaps in knowledge about the dietary practices of pregnant women
andassociatediactors in SuSaharan Africa.

2. To identify the factors associated with the dietary practices of pregnant women in the
SoutherrProvinceof Rwanda.

3. To assess dietary diversity and its determinants among pregnant women in the Southern

Province of Rwanda.
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4. To investigate the perspectives of healthcare providers and male partners regarding support

for the dietary practices of pregnant women in the SoutRewinceof Rwanda.

2.14 Summary

This chapter highlights the need to comprehensively assess the factors associated with maternal
dietary practices during pregnancy. The prevalence of poor nutritional status among pregnant
women remains high in many lessoure settings, and adverse maternal and neonatal
outcomes are well documented. Dietary practices during pregnancy are often suboptimal and
influenced by a range of complex, contgpecific factors. While existing research in sub
Saharan Africa (particulariyn Ethiopia) has explored some of these influences, there is a lack

of in-depth studies in other parts of the region, including Rwanda. Some studies from SSA
have documented the role of cultural beliefs, food taboos, and misconceptions in shaping
dietary kehaviour during pregnancy, which may cdmnite to poor maternal dietary practices
However, more research is needed to understand these dynamics across diverse settings. The
evidence gathered through this | ichouesdgohsur e r ¢
and objectives, identify gaps in the literature, and inform the selection of an appropriate

conceptual framework.
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Chapter three: Methods

This chapter presents the overall methodological approach to the PhD, tying together the
different compaents of the study's stdtudies. It does not repeat the methods of the individual

papers but ratherlaborates on theverall studydesign

3.1 StudySetting

The maternal mortality ratio in Rwanda reduced significantly from 750 deaths per 100,000 live
births in 2005 to 210 deaths per 100,000 live births in 2015 but has subsequently remained
roughly constantbeing 203 per 100,000 live births in 2020 (58he causes of maternal
mortality in Rwanda include pogiartum haemorrhage, pestesarean wound irdgon,

limited access to health facilities, poverty and ana€B8a The nutritional status of pregnant
women is indirectly linked to maternalortality because rtelates tosome of the risk factors

of maternal mortality. In Rwanda, anaemia among pregnant women has increased from 17%
to 26% (201€R020)(National Institute of Stadtics of Rwanda (NISR) [Rwanda], Ministry of
Health (MOH) [Rwanda], Rwanda Demographic and Health Survey-2018aryland, &

ICF., 2021) The map of Rwanda is displayed in Figure 3.1.
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As described in the chapterthe Southern Provinds situated in the south part of Rwanda
and shares its borders with Kigali City and Northern Province to the North, Eastern Province
to the East, Western Province to the Wesiti the Republic of Burundi to the South. The
SouthernProvince covers 5701 km2 and has a population of more than two million, five
hundred and eightgine thousand (2,589,000), with a population density of 429 pér km
(National Institute of Statistics,022) In 2017, the SoutherRrovincewas ranked second
among fiveprovincesn household food insecurity (20.5%) and third in the poverty rate, which
increased from 12.9 to 16.9% (73). According to RDHS 2014/2015 and preliminary results of
2019/2020, theSouthernProvinceaccounts for the highest prevalence of underweight and
anaemic pregnant wome(Rwanda Demographic Health Survey, 2014he Southern
Provincehaseight districts Four of these districts were randomly selected as study sites:
Kamonyi, Ruhango, Huye andsagara. Within each chosen district, two health centmes (

rural andoneurban) were randomly selectddamonyi(rural) and Gihargurban)HCs from
Kamonyi; Kibingqurban)and Kinaz{rural) HCs from Ruhango; Ran@arban)and Mbazi
(rural) HCs from Huye Kibirizi (urban)and Kandrural) Hcs from GisagaraA map of the

Southern Province is given in Figure 3.2
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3.2.StudyDesign

This mixedmethod study combined qualitative and quantitative approaches to achieve the
study's objectives. | used a convergent parallel design that involved simultaneous quantitative
and qualtative data collectionConvergent parallel mixethethods research is an approach
that combines both quantitative and qualitative methods in viewpoints, data collection and
analysis with an equal reliance on both the quantitative and the qualitativaqtesshn
[161,163]. Convergent parallel mixed method research also adopts a pragmatic approach
consideringboth scientific and interpretive paradigms with their ontological positions and
epistemological assumptionghe qualitative study was undertaken tarigulate, expand, and

complement the findings from the quantitative component of the res¢2t&).

The quantitative component, through structured interviews with 612 pregnamien,
provided measurable data on dietary practices and their associations witbesooigraphic

and healtirelated variables. The qualitative component, comprisirdeth interviews with
pregnant women and health care providers as well as focus dreeyssions with male
partners, added contextual depth by exploring individual experiences, social dynamics, cultural
beliefs, and systemic factors influencing dietary behaviors. Together, these complementary
approaches enabled a more comprehensive uaddisg of the research problem, where the
guantitative strand captured the ‘what' and 'how much,' and the qualitative strand explored the
‘why' and 'how' behind observed pattednsegration of qualitative and quantitative findings

was done during interptation and reportin(R16). Fig 3.3 summarises theverview of the

study designs used withinistresearch
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[ Quantitative Approach ] [ Qualitative Approach ]

612 Pregnant Women (Structured Interviews: 16 Pregnant Women (IDIs)

Survey Questionnaire) <:> 28 Male Partners (4FGDs)
8 Health Care Providers (IDIs)|

v v

Quantitative data analysis Qualitative data analysis

Integration & Interpretation of the findings

(Convergence of Results)

Fig 3.3. Overview of the study design (created by author)

Thus, this study was conducted within two distinct phases: phase one was a scoping review,
followed by phase two, which involved a quantitative survey and qualitativety sio
comprehensively explore the factors associated with dietary practfigggegnant women

More details about the phases of the study are provided in Tdble 3.
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Table0.1: Summary of the 'study's phasesd participants

Phase Objective  Method Data/Theme/Process Participants
1 1 Scoping Literature review: Concepts and gaps Research conducted in SSA involving pregnant women:
review Dietary practices Published in 202- 2022,
Influencing factors in English using either qualitative, quantitative noixed
methodsapproaches.

2. 2,3 Quantitative | Structured interviews: Pregnant women:
Dietary diversity selfreported to be healthy
Dietary practices From the Second trimester and abov
Influencing factors

4 Qualitative In-depth interviews (IDIs): Experiences | Some Pregnant women from the quantitative sample

and reasons for dietary practices

Focus group discussions (FGDs):

perceptions btheir roles, support and
challenges in supporting pregnant wome
IDIs: perceptions of their roles, support
and challenges in supporting pregnant

women

selfreported to be healthy
From the Second trimester and above

Male partners living with pregnant women

Healthcare providers working in antenatal care services

for at least 6 months.
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3.3. StudyParticipants

A detailed description of the study population is provided in each papeee different
populationsvere recruited in fpase two of this studyrhese include:

Pregnant womenl recruited612 pregnant women inglguantitative survey to respond to the
second and thirdtudy objectives.The pregnant women participating in the study reported
being in good health arfthdresided in the study area for at lesigstmonths. This timeframe

was chosen to account for thefluence of local dietary norms on their eating habits.
addition, pregnant women from the second trimester and above were recruited because most of
them are physiologically stable, and they can be easily found at the health centres. This
selectionhelpal to get a sufficient number of pregnant women who would represent 'others’
views and get a rich picture of the similarities and differences in the factors associated with the
dietary practiced. recruitedan equal number of pregnant women from rural @amén areas

to assess whether pregnant women from urban or rural areas experience the same challenges
or to identify the opportunities to inform an inclusive intervention. Among the 612 pregnant
women, 16 participated in the qualitative study, particul&olythe third objective.This
gualitative study aimetb get more insight into their experiences and reasons behind their
dietary practices.

This assessment included input from male partners and healthcare providers, as well as
information from pregnantvomen themselves, to gain a comprehensive understanding of
dietary practices during pregnancy

Male partners To respond to the fourth objective, male partners living together with their
pregnant female partners were recruitedfocus group discussior(§GDs) because of the
nature of the nuclear family in Rwanda. Male partners are the ones who spend most of the time
with pregnant women anidence influence thdietary practices of pregnant women because
they hold the decisiemaking power within the houbkelds. Isought to understand theole,
experiences and challengessupportinghe dietary practices of pregnant women. Therefore,

| conducted 4 FGDs (two in rural and two in urbdaoationg; each FGDcomprisedseven
participants.

Health care provides. Responding to the fourth objective, health care providers (HCPS)
working in antenatal care services (ANC) were recruited for this study. ANC is considered a
contact point between pregnant women and HCPs; pregnant women get most of the information
related to the pregnancy, including nutrition, from HCPs working in ANC. | expected the HCPs

to have important information about the dietary practices of pregnant women, and | wanted to
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explore the support they deliver to pregnant women as well as the challeegeseet when
supporting the dietary practices of pregnant women. | recruited eight HCPs (one per health

centre) for key informaninterviews (KIIs).

A sample size of 612 pregnant women was chosen as the appropriate sample size to estimate

the proportion of pregnant women to within 5%, using the forfarnh

Sincethere was naeliable estimate for the proportion with inadequate dietary diversity, we

used a proportion of 50% to give a slightly larger sample sizample size of 385 would be

sufficient to estimate the proportion to within 5% (as measured by the 95% confidence
interval for the proportion)Ho we v er , consi de rstageglustehsampkng udy '’ s
design, where eight health centres were seteeicross four districts, with 73 participa

recruited per health centreye anticipated a degree of intthuster correlation among

participants within the same health centre.

To account for thisa moderate design effe@deff) of 1.5was used despitihe large cluster
(clinic) size, as it was felt that for measures such as dietary diversity thelutar correlation
would be low.This increased the required sample size to 578. Allowing for an estimated 6%

loss due to refusal or ineligibility, tHenal target sample size was sebaf pregnant women

The qualitative sample includel6 pregnant womemight healthcare providers and 28 male
partners, to make a total of 52 participants. A summary of qualitative study participants is
provided in Table3.2

Table0.2: Qualitative sample

IDIs and Klls 4 FGDs
Health centres (HC) Pregnant women Health care providers Male partners
Rural: 4 8 4 14
Urban: 4 8 4 14
Total: 8 16 8 28
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Multistage cluster sampling was used in the Southern Province for the quantitative survey
(Objectives2 and 3) In the first stage, four of the eight districts were randomly selected, and
after that, one rural health centre and one urban health centreandmmy sampled in each
district, resulting infour rural health centres and four urban health cefdarabe studyWithin

the sampled health centres, a systematic sample of pregnant women was recruited, whereby the
first participant was chosen randomayd the next was the Kth number, which wassidered

by dividing the targeted population size by the anticipated sample size.

The qualitativestudy participants wereampled usingourposive sampling methodsand
pregnant women, male partners and healthproviders meeting the inclusion critggaction
3.3) were recruited for FGDs and IDIs. FGDs and IDIs were comhiméde analysigo get
richerdata(217)

3.4. DataCollectionandTools

Quantitative data collection tools were adapted from the standardised tools and the literature
(Appendix 9) The quantitative data collection tool consisted of seven sections assessing the
outcome variables: dietary practices and dietary diversity. Dietary diversity was asss#sged
TheMinimum Dietary Diversity for Women (MDBWN), whichis a standardized data collection

tool used to assess dietary diversity in women of reproductive &géqyears). It evaluates

whether women have consumed foods from at keastout of ten predefined food groups

the past 24 hours. This threshold is considered an indicator of an adequate diet, as it suggests

a higher likelihood of meeting daily micront r i ent r equi rements, whi cl

health and welbeing, especially during pregnancy and lactaf®r).

| collecteddata throug24-hour dietary recalinterviews During these interviews, women
wereasked to recall all foods and dringsnsumed in thegst 24 hours. The responses were

then categorized intien food groupswhich include: grains, white roots, tubers, and plantains;
pulses; nuts and seeds; dairy; meat, poultry, and fish; eggs; dark green leafy vegetables; other
vitamin A-rich fruits and vegetables; other vegetables; a@iher fruits. If a woman reported
consuming foods from at leasvé of these groups, her diet welassified as meeting the
minimum dietary diversity requirement. This approach provides a simple yet\effaaty to

assess the diversity and qualitydiéts. Thereforga list of 56 local foods was included in the

guestionnaire.
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Dietary and health practices were assessed using 12 questions, including 7 to assess dietary
practices adapted from the literatufée scores were calculated by summing the responses to
each question. Each correct or favourable response was assigned one point, while incorrect or

unfavourable responses received zero points.

Explanatory variables include demographic and obstetric chateristics, nutritional
knowledge, socioeconomic, policy factors, maternal social support and household food
insecurity. Sociodemographic characteristics included age, education, occupation, wealth
category, and obstetric characteristics involved in tmalrer of pregnanciesnd gestational

age The socioeconomic factovgere assessed using @pensource questionnaire used in the
Comprehensive Food Survey and Vulnerability Analysis and Nutrition Survey in Rwanda (73).

| assessed nutritional knowledgging anopensource questionnaire adapted from FAO/WHO
nutrition-related knowledge, attitudes, and practices (KAP) (8B)s tool servesto collect

data to comprehensivelynderstand dietary behaviors, nutritional awareness, dietdry
practiceduring pregancy. The section assessingtritional knowledgehas been adapted

the local context and usedagssess the knowledge of pregnant women included in this. study

| assessed the participantsutritional knowledge using 1@uestion focusing on the
undersanding ofproper nutrition, ways toecognize angrevent anemia, and why nutrition
matters during pregnancy. Scores ranged from 0 to 32, with higher numbers showing better
knowledgeThe total score wagrouped into three categories: poor (score <16)araid (score
1623. 9) , and good (score =224).

Social support was assessed using the Maternity Social Support Scale (MSSS) designed by
Webster and colleagués assess the level and nature of social support available to women
during pregnancy and postpartui@18) The MSSS establishes assymatic approach to
evaluate this support, delivering valuable perspectives on the depth and nature of assistance
available to expectant mothers through their social circles. It effectively measures distinct
aspects of social support, includiegnotionalsupport informational supportandpractical

support Emotional support encompasses gestures of caring, understanding, and comfort from
loved ones and medical professionals. Informational support consists of recommendations,
direction, or insights sharedith mothers regarding pregnancy and chigdring. Practical

support entails concrete assistance, like help with childcare or domestic responsibilities.

| evaluatedsix key elements: suppt from family members, male partheassistance, social

connectons, mati a | conflicts, cantraand dffectiom®drtieipaptaratéedn e r
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each component on a-gwint Likert scalewith the following designations:"1=Never"
represents a complete absence of support, "2=Rarely" indicates minimal or spopadit,s
"3=Sometimes" denotes occasional or intermediate support, "4=0ften" sigibfiddways"
represents consistent and dependable suppdding total scores ranging from 6 to 3the
MSSS scores were classified into three categories: ldl8)omalerate (124), and high (25

30) social support.

| measured the 'household's food insecurity with a Household Food Insecurity Access Scale
designed by Food and Nutrition Technical Assistafd®). The tool is designed to capture

the experiences of households in terms of uncertainty, insufficient quality, and quantity of food
due to lack of resources over a defined recall period, usually the past 30t daysists of

nine questionghat address three core domains of food inggcincluding Anxiety and
Uncertainty about Food Supplysufficient QualityandInsufficient Quantity Each question

is followed by afrequency responsavhere respondents indicate how often the experience
occurred in the past 30 dags follow: Never (), Rarely (1) 1-2 times in the past 30 days
sometimeg2): 3-10 times in the past 30 dagadOften (3) More than 10 times in the past 30
days We recorded theesponses for eaquestion and@alculatedhe total score to determine

the level of food isecurity. The £ores range from 0 to 2With higher scores indicating gitea
severity of food insecurity while score closer to zero indicates a household is food secure or
has minimal concerns about food acc8ssed on the responses, participantewategorized

in four groups including food secufscore <2), mildood insecurity (score -20), moderate

foodinsecurity (score 1:17) and severtod insecurity (score >17).

Policy and health system factors questions were adapted from the existrigsptaiassess

the availability of kitchen garderandGirinka program (one cow per poor famiJyyhich are

part ofthe Rwandan National Food and Nutrition PaliQualitative interview and focus group
discussion guides were developirdwing fromthe literature and study objectivé8ppendix

11). These guides underwent validity testing and pilot testing for clarity and completeness.
Overall data collection was done for two months, frof May 2022 to 14 July 202 in
Kinyarwanda a local languageQuanitative data collection, IDIs and Klls lasted for-88
minutes, while FGDs lasted between one hour and one hour and a half. Quantitative data
collection wasonductedy eight research assistants trained in nursing, midwifery and human
nutrition who haveprior exposure to research data collection. One research assistant and |

conducted the qualitative data collection. Data saturation, which refers ‘tocimgpletion or
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fullness" of the data (Padgett, 2008, p.171), was reached after approximately 12 first
interviews | continued interviewing to gain a broader understanding of the experiences of

pregnant women in both rural and urban areas, delving deeper into their specific perspectives.

3.5. DataManagemenandAnalysis

The data cleaning process was conducsaaiguSTATA Release 16, which was also employed
for data analysiby calculatingdescriptive statistics, specifically frequencies and percentages
for categorical variables and means with standard deviationsf¢&Quantitative variables. |
implemented aa@mplete case analysis, excluding participants who had fasted the previous day.

The study contained minimal missing values.

First, I fitted univariable logistic regression models to determine factors paltgritnked to
dietary practicesemploying a lileral screening palue of 0.20 to capture all psible
confounding variables.dlso incorporated desigrariablegdistrict and rural/urban) and those
previously recognized ithe literature ascorrelates of dietary practic§age and wealth
category) inb the final model, regardless of their statistical significance. Quantitative
explanatory variables were imporated as continuous variahl@sth fractional polynomials
utilized to examine any nelmear effects, as multiple researchers have highlighted

limitations of categorizing continuous exposure variaf2§-222).

After identifying the pool of pantial explanatory variablesemployed backward elimination

with a nominal pvalue of 0.05 for exclusion to select the final model, maintaining district,
rural/urban, age, and wida categoriesas fixedvariables While backward elimination and
similar stepwise procedures have recognized limitations, this appadkised for analyses
without a primary exposure focus, offering the advantage that negatively confounded variable
sets are less likely to be excluded since all significant explanatory variables are present in the
initial model. This guidance is detail@&u chapterlO of Regression Methods in Biostatistics:
Linear, Logistic, Survival and Repeated Measures Moddsond Edition by Vittinghoff E

and colleagues in (2012).

Given the limited number of clusters (8 health centres) in our model, we opted teiterns

for district and rural/urban rather than treating clusters as random effects shatacting
dietary practicesvere presented as odds ratios with 95% confidence intervals. We examined
interactions involving key exposures (radio ownership, kitchgarden presence, food
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insecurity, and nutritional knowledge), but none showed statistical significance. We assessed
potential multicollinearity through variance inflation factors in the final model, finding no
evidence. Additionally, we evaluated thedl model's goodness of fit using the Hosmer
Lemeshow test, which revealed no lack of fit. We calculated Cronbach alpha values of 0.93 for

food insecurity and 0.74 for maternal social support, indicating satisfactory reliability.

For qualitative data anadis, fourresearch assistants transcribed recordings into Kinyarwanda
using the true verbatim method, transcribengry spoken word exactly as they are heard
capture meanings and insights perfectly (20). Field notes were integrated into the written
transcripts as supplementary data@ranscripts werethen translated into English by a
professional translatoData were analysed using-vivo version 12conductingthematic
analysis bycombining deductive and inductive approaches in six steps: 1) familianzaith

data; 2) identifying initial codes; 3) generating themes; 4) reviewing and defining themes; 5)
coding the data; 6) organizing themes and writ¢223). Then,themes and suthemes were

createdand quotes werused taeport thefindings.

3.6. Quality Measuregor Quantitative Survey

The data collection tools were translated from English to a local language, Kinyarwanda, by
professional translators and bacinslated to English to ensure the originality and
resemblance be®en both version@24). Qualified data collectors were hired and trained on
the current research. In addition, before starting data collection, a pilot study wastednd
among 10 pregnant women to giest data collection tool3.he pilot study helped assess the
study's feasibility and refine the clarity of the data collection tools. Some questions were
modified based on the pilot study feedb#2R5).

3.7. TheResearch Teamnd Reflexivity

| collected the qualitative data as part of my doctoral studies with the support of one research
assistant. | am &wandain woman working in academrasearch the nutrition of pregnant
women. | live in Kigali, the capital city of Rwanda, and have different living conditions and
perceptions from the study participantépon my arrival at each health centre, the study
paticipantsthoughtl could bean external donor from a governmental agency or a renowned
non-government organisatioh(GO). This msconceptiomersisted until clarified my identity

and the objective ahy visit. Thesemisconceptionsould have influenceititerview responses,
potentially leading to oveor undefreporting information as participants anticipated potential

donations.Given my prior involvement in studies with pregnant womerknow how to
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approach these participants. Dressing simply, grgetiem, explaining clearly the benefits
and risks of participating, using simple language, &®ihg a woman increased the
‘participants’ trust, and then they talked about their experiences towards dietary practices.
The research assistantafRwandanwoman aged 40years oldwith a bachelor's degree in
public health. She has been involved in research activities for eight aedxsorks in a
research institution where qualitative data collection is amongrimaryresponsibilities.She

is a woman fronmthe SouthernProvinceand has been involved in many studies conducted in
the area. Being a woman and more familiar with the place facilitated engagement with the study
participants, who freely provided the required informatibime twoco-authors whaverepart

of the analysis stage are experien&@mlth Africanqualitative researchemsho haveboth
worked onmaternal healtland were able to provide axternalperspective on the analysis as

well as quality assurance support.

3.8. Ethical consideration

Ethical proval was obtained from the Wits Human Research Ethics Comifv2%1046)

and the Institutional Review Board of the University of Rwai(@@7/CMHS IRB/2021)
(appendix 2)All required permissions were secured from relevant authorities (Ministry of
Health and Rwanda Biomedicale@tre (Appendix 3, 4 To ensure informed participation, all
participants were provided with an information sheet detailing the study's objectives, potential
risks and benefits, confidentiality procedures, and contact informatioanfy questions or
concernsWhen the participants agreed to be part of the study, they signed an informed consent
and tapeecording form allowing them to record the interviews (Appendi Participants

were assured that participating in this study dosiscause physical harm, is voluntary, and
can be stopped anytime without prejudice. A pregnant woman diagnosed with malnutrition
(MUAC< 23cm) was given nutritional counselling and referred to nutritional services for
further managemenata collectionaols utilized unique codes instead of personal identifiers

to ensure participant anonymityhe safety of all data was ensured by using password
protected computers. Qualified and trained enumerators were hired, and the confidentiality of

the data was empBised during the training about this research and data collection.
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SECTION B: RESULTS

This chapter includes the manuscripts produced from thistBletDmprehensively highlight

the factors influencing the dietary practices of pregnant women that beutdrgeted in
developing evidenebased interventions to improve maternal nutritional status. | made small
changessuch as removing the acronyms mentioned in the introduction parts and some sections
specific to particular journalsuchas conflict of interest acknowledgementand funding
resourcesectiors. Apart from that, they are presented as published or subnmttescientific

journalswith the ceauthors' permissioto be submitted

Uwase, A., Nsereko E., Rllay, N., Livin, J., Gudge J. Facbrs contributing to the dietary
practices of pregnant women in S8baharan African countriea scoping review (submitted

to Pan African Medical Journgl

This scoping review responds to the first objective of my PhD thekish is to identify the
existing evidence about the factors associated with the dietary practices of pregnant women in
subSaharan AfricaThis review aimedo map the existing literature on the factassociated

with dietary practicesidentify gaps, and guide future reseatshinforming the subsquent
objectivesof this study The findings from this scoping review helped design the qualitative
data collection tosl and complemented the quantitative data collection asolvell More

details about the findings and methodology are idexyin the entire manuscript.

Uwase, A., Nsereko E.,Henriette U., Sarah N., Pillay, N., Levin, J.: Factors associated with
dietaryand healthpractices among pregnant women in the sewrtttprovince of Rwanda: a
mixed-method studysubmitted tdBBMC pregnancy and childbirth

Based on the findings from the first objective, | conducted this mxetthod study combining
guantitative and qualitative approaches. Through these approaches, | assessed the factors
associated with pregnant women's dietary prastand explored the reasons for their dietary

practices in the Rwandan conteparticularly in the Southern Province.

Aline Uwase, Etienne Nsereko, Nirvana Pillay, Jonathan Levin (2024), Dietary diversity and
associated factors among pregnant women irSii@hern Province of Rwanda: A facility
based crossectional study. PLoS ONE 19(2): e0297112. https://doi.org/
10.1371/journal.pone.0297112
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Dietary diversity is the main component of dietary practices that is used as a proxy indicator
of dietary quality In this quantitative study, | have assessed the status of dietary diversity and

its determinants to predict the quality of diet consumed by the pregnant women in the Southern
Province. Due to resource limitations, | could not measure th&ronutrientsstatus so

instead) evaluated the nutritionatatus byconsidering Midupper arm circumferences.

Uwase, A., Nsereko E., Henriette U., Sarah N., Levin, J.,Pillay, N Healthy mothers, healthy
futures: Exploringthe influence of healthcare provideradamale partners on pregnant
women’' s di e(Submied gBM& Public Eleals).

This qualitative study responded to the fourth objectwkich was to explordnow male
partners and health care provideis the main supporting systems in Rwargipport the
dietary practies of pregnant women the SoutherriProvince of Rwandaln addition to the
support, | identifiedhe challenges thaypeet when providing theupportand th& suggestions

to improve the dietary practices of pregnant women.
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Chapter four: Factors contributing to the dietary practices of pregnant
women in Sub-Saharan African countries: a scoping review.

4.1. Abstract

Background: The dietary practices of pregnant women in -Salharan Africa have been
reported to be consistently pofmr a long time. ThereforeJevelopingcontextspecific and

timely interventions requires a comprehensive assessment and an understanding of the
determinants of dietary practices during pregnancy. However, there is a dearth of reviews
mapping the factornfluencing the dietary practices of pregnant women in-Salkaran

Africa. Thus, this scoping review aimed to describe the factors associated with the dietary
practices of pregnant women living in S8bharan African countries.
Methods We used the framewok devel oped by Arksey and O’ Ma
study, included a fiwstep process and tireferred Reporting Items for Systematic Reviews

and MetaAnalyses for Scoping Reviews guide this review. The Population, Concept, and
Context framewrk was used to develop search syntax to guide the literature search, which was
conducted using the PubMed and CINHAL databases. A manual search was also performed
using Google and Google Scholar for studies published from June 2012 to June 2022.

Results This review included studies published in English or French during the past ten years.
Thirty-six articles met the inclusion criteria and were included in the review. The review's
findings revealed that factors contributing to the dietary practices ohamégvomen are
compl ex Il nvol ving mat er nal and husband/ par
household wealth index, family support and access to food and health facility services. In
addition, food taboos and cultural beliefs surrounding nutritiotndupregnancy affect the
dietary practices of pregnant women. However, this review identified a shortage of studies
identifying the effect of policy factors on the dietary practices of pregnant women.

Conclusions: A combination of nutritiorsensitive andutrition-specific interventions, male

partners' involvement, and women's empowerment would benefit SSA.

Keywords: Expectant mothers, Pregnant women, Dietary practices, Nutritional practices,

Food taboos, SuBaharan Africa

4.2. Introduction

Maternal malnuition is a serious global health concern contributing considerably to disease

burden and mortality worldwide in mothers and childi@26) Maternal malnutrition
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disproportionately affects low and midedlecome countries, particularly in St8ahaan
Africa (SSA), where 23.5% of pregnant women are reported to be malnou2&1@dA recent
study showed that being underweight (with a body mass index (BMI) less than 18%5ikg/m
common among women of reproductive age-49® years) in SSA, with a prevalence ranging
from 10.4% in rural areas to 6% in urban aréadicating that many women are malnourished
by the time they start their pregnanc{2g8).

Pregnant women are especially prone to malnutrition because they require more nutrients to
meet the physiological demands of being a mother and carrying a developtog (73).
Maternal malnutrition is linked to an increased risk of pregnancy with complications and poor
pregnancy outcomes, such as preterm membrane rupture, pregmdunyd hypertension,
intrauterine growth retardation, lowrth weight, and congenital abnormalities, such as spina
bifida (24). Malnutrition in women is frequently part of an intergenerational cycle of
deprivation. Children exposed to malnutrition in utero are born with an increased risk of
stunting (chronic malnutrition) and lonrterm deficits, such as impaired neurocognitive
development, decreased educational performance, lower economic productivity in adulthood,

and increased morbidity and mortal{B29).

Studies have reported that dietary pragi@are among the core factors contributing to the
nutritional status of pregnant womégtl6) (230). The dietary practices of pregnant women in

SSA are reported to be poor. Recent evidence from Ethiopia and Benin shows that only 25.1%
and 39.2% of pregnant women adhere to good dietagtipes(231) (232). Similarly, in

Ghana, the prevalence of good dietary practices among pregnant women is estimated at 19.1%
(233). Therefore, it is crucidb improve pregnant women's maternal nutritional status caused

by poor dietary practicesStudies showhat the factors that negatively influence nutritional
practices include inadequate nutritional knowledgmgioeconomic factors, food insecurity,

and incorrect cultural beliefs about food consumption during pregr{aaéy

It is essentiato review the factors associated with poor dietary practices during pregnancy in
SSA to develop contesdpecific and appropriate interventions, which should help improve the
dietary practice®f pregnant women in SSA, as well as their nutritional status and delivery
outcomes. However, there is a shortage of reviews describing the factors influencing the dietary
practices of pregnant women in SSA. Thereforepmprehensive review that examirtbe

factors influencing the dietary practices of pregnant women in SSA is much né&éued
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scoping review seeks to address this gapdbegcribing the factors influencingregnant

women's nutritional practices in SSA countries

4.3. Methods

The scoping reviewgrotocol of this review has been registered at open science framework with

the following numberhttps://doi.org/10.17605/0SF.10/JSX2Z his scoping review used the

framework developed by Arky and O'Malley that recommends a fstep process for
scoping reviews: this includes 1) identifying the questiQ{spentifying the relevant studies

3) selecting the studies; 4) charting the data; and 5) collating, summarising, and reporting the
data (234) We did not apply the sixth step, which is referred to by Arksey and O'Malley as an
‘optional consultation exercise' to enlighten and validategbts of scoping review&35).

We also used the Pefed Reporting Items for Systematic Reviews and Metalyses
Extension for Scoping Reviews (PRISMZcR) checklist and guidelines to ensure a
comprehensive and replicable procgx36).

4.3.1. ldentifying relevant studies
4.3.1.1. Databases

After developing the research questions, we searched for relevant studies published in the
PubMed andCINAHL databaseswhile using all relevant databases reduces the chances that
something will be missed, it considerably increases the number of hits (often by including
articles that are not relevano the screening task can be enormaaducingthe review's
feasibility. Given this inevitable tradeff and that the review is part of PhD study, efse

the two most relevant databases that are likely to include all relevant studies, i.e. PubMed and
CINAHL. We also searched Google and Google Scholareatiig other appropriate sources
within the grey literatureWe conducted the literature search for two months betw&dtay

and 3¢ June 2022.

4.3.1.2. Search

The Population, Concept, and Context framework helped the study authors develop the search
syntax wheeby the population was pregnant women, the concept was dietary practices and
beliefs or food taboos, and the context was countries in SSA. The key terms that were used to
search for relevant studies were: [Pregnan* OR expectant mother], [Diet* OR mat@id

feeding OR eating], [food taboos OR food habits OR nutritional beliefs], and a list of countries
in SSA. We used Boolean operators (AND, OR) to combine search terms and narrow the
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results, and we conducted a manual search of relevant articles ile@Gmbglar to identify

any additional publications or grey literature.

4.3.1.2.Inclusion and exclusion criteria

This review included studies that used qualitative, quantitative, or mixed methods approaches
to assess the determinants of dietary practices gegnant women. In additioniuslies that
explored cultural beliefs related to nutrition during pregnancy or food taboos among pregnant
women in SSA were selected. Research published in the last ten years (June 2012 to June 2022)
in English or French was asscreened. The authors were limited to studies published in
English or French due to resource constraints. Studies published in languages other than
English or French would have required professional translators (additional human, time, and
financial resarces) along with the possibility of misinterpretations. However, we did not
include review articles to ensure a thorough assessment of the primary data. Similarly, primary
studies that recruited pregnant women havingecmmmunicable diseases such as etieb and

HIV were not included in this review becausese conditions expose pregnant women to

particular dietary practices.

4.3.2. Selection of relevant studies: Screening
The principal investigator (AWeviewed allprimary articles by reviewing their titlesd

abstracts. During the primary screeniAfy was unsure whether to include or exclude three
articles. Thus, the articles were discussed withah@,after reading the full text of all three
studies, both authors agreed on their inclusion. Disagreeratmedén authors about the

inclusion of any studies based on reading the abstracts was resolved by including the studies
in the next step of the process: reading the full text of the articles and reaching a consensus or
seeking an opinion from a third authdihe authors (EN, NP, and JL) read the final articles

that were included and confirmed their eligibility.

4.3.3. Charting the data
We used Microsoft Excel 2016 to gather relevant information about the articles: author(s), year

of publication, aim of the studytusly population, study location, design, method, key findings,

and conclusions. One researcher (AU) independently completed the data extraction process by
reviewing all the fulltext articles considered for inclusion to assess their coherence with the
resarch questions, and the researcher concluded that all of the articles should be included in
the study. The same researcher extracted the results section from each included article and

pasted it into &Vord document to highlight the relevant informationeTdecond researcher
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(JG) reviewed the extracted data to confirm their relevance to the research question, and the
other authors (EN, NP, and JL) cradsecked the data extraction sheets and concluded that the
extracted information addressed the researeistiun.

Relevant data, such as the aim, setting, research methods, and key findings of these studies,
were analysed through a thematic analysis, whereby emerging themes related to our research
question weredentified.

The initial search yielded 1303 records. We removed 13 duplicates and excluded 1248 records
based on the screening of the titles and abstracts.-tastyecords were eligible for the full
text analysis, and six were excluded becausg thd not meet the inclusion criteria. Finally,

36 articles fulfilled the inclusion criteria in the review process (Figutg

=
= . .
% Records identified through Records identified from grey
g databases (PubMed, CINHAL) literature and manual search
= —
ﬁ N=1295 N=8

| |

Total initial records screened.
ep N=1303
=
S I
® Records after removing duplicates
(=]
@ N=1290 Recor.ds excluded based on
title and abstract
N=1248
E Records assessed for eligibility
E‘J N=42 Records excluded for the
= relevance of objectives:
- Not conducted among

- Final records included for review pregnant women=6
é" and qualitative synthesis
E N=36

Figure 0.1: PRISMA flow diagram of the study selection process.

This scoping review included 36 studies conducted in SSA between 2013 and 2022 among

pregnant womenviost studies(n=20) were published between 2013 and 2017, Edere
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published between 2018 and 2022. Most of tlstgdies(h=21) were conducted in different
geographical regions of Ethiopia; four studies were from Nigeria, two studies each were from
Niger and Kenya, and one study was conducted in each of the following countries: Benin,
Ghana, New Guinea, South AfricBudan, Tanzania, and Zambia. Among the 36 studies, 23

usal a quantitative approachQ useda qualitative approach, and thnesed mixed methods.

4.4.2. Key findings
The findings from the studies included in this scoping review were categorised into themes

using a socieecological model developed by Urie Bronfenbrenfidnis model classifies the
factors influencing behaviour or practices different levels, including intrapersonal,
interpersonal, organisational, community, and policy le{(23¥) This model waselpful in
structuring theihdings of this scoping review because we found that reported factors occur at

these different levels.

Intrapersonal factors and dietary practices of pregnant women

Intrapersonal factors relate to the pregnant woman, including age, education, maunsal stat
nutritional knowledge, personal beliefs, and physiological changes. Among the included
studies2/36 reported maternal age to affect dietary practices, where younger pregnant women
followed good dietary practices compared to their older counterddibs238) Others(2/36)
showed that single pregnant women piscti better dietary habits than their married
counterpart$19,20).Five outof 36 studieseported naternal educational as a potential factor
associated with good eating habits durprggnancy. Pregnant women with a low level of
education followed suboptimal dietary practices compared to their counterparts with a high or
moderate level of educatiqil19) (139,239-241). Higher education implies more profound
knowledgewhich is often translated into practic8ix out of 36studies in this review reported

that adequate knowledge of good nutrition during pregnancy influenced optimal dietary
practices(119,231,239,244243), whereas limited knowledge of nutrition during pregnancy
leads to poor dietary practic€32). People with high levels of education are more likely to be
offered employment opportunities and inceedabeir incane level. Highincome level
improves purchasing power, which leads to affordability and accessibility of different food
groups as well as healthy dietary behavidisee studies among the 8 ind that pregnant
women employed by governments or merchaaported good dietary practEeompared to

their counterparts who were housewi\@49,231,244)In addition, the monthly income of
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pregnant women was found to influence good eating halnitsfour studes out of 36
(119,231,239,245)

Obstetric characteristics of pregnant women, such as gestational age and number of
pregnancies, can affect their dietary practices. During the early stage of the pregnancy,
pregnant women undergo different physiological changes, including gastrointestinal and
immundogic, which impact dietary practice®ne sudy included in this review revealed that

the first trimester was linked with poor dietary practices, whereas late gestational age was
relatedto improved dietary practic§416). Pregnant women who experienced chronic iliness
and pronounced physiological changes, such as nausea, vomiting, and food crehgs
poorer dietary practices compared to their healthier counterpart$/36 studies
(116,119,165,246,247%uch conditions affect food preferences, and two authors in this review
reported that pregnant women's food preferences influenced their dietary belibigR48)
Pregnant women who reported long iRpeegnancy intervals and had less than three children

showed good dietary practice:s two included studie€41,247)

Interpersonal factors and dietary practices of pregnant women

Interpersonal factors highlight the interaction between pregnant women and thossanvh
provide nutritional support. They include household factors, such as family support, spousal
support, household income, and household food seci2ity36studies included in this review
showed how the husbands/ male partners play an essentiah rivle dietary practices of
pregnant women. Husbands' characteristics, such g8@)geducational levgl232,245,249)
income (246), occupation(115,245) attitude towards nutrition, and knowled(82) were
reported to influence the dietary practices of their pregnant wives. Husbands' emotional and
financial support of their pregnant wives led to optimal dietary pradticisee studies out of
36(238,243,250)Pregnant women living with their husbands/male partners of advanced age,
with a high education level and income and a paying job, exhibited good dietary practices
compared to their counterparfBwo out of 36 studie$165,240)found thatthe dominant
authority of husbands and the limited financial empowermentieés led to poor dietary
practiceg165,240)

Among 36 studies, 14 (14/Bkighlight the household's role in pregnant women's dietary
practicesEight studies included in this review reported that a higher socioeconomic status and

household income affected the dietary practices of pregnant women
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(114,115,232,240,247,25P53). In addition,two studiesreportedownership of a radio or
television(231,246) be linked with good nutritional practices of pregnant womwaile one

study showed an association betwedivestock ownershipparticipation in the market
exchangeand dietary practice@50) . Household foodecurity was reported to contribute to
good dietary practices of pregnant womerthree studie$231,240,254)In contraststudy
participants in the inclled studies reported limited household food availability and finances
to have a negative influence on their dietary practiceme study255). Likewise, seasonal
changes leading to limited edible crops and reduced vegetable production led to suboptimal

nutritional practices among pregnant womarone study{135).

Organisational factors and dietary practices

Organisational factors relate to organisations and other structures pregnant women interact
with; in this case, heticare organisations or providers that deliver antenatal care (ANC),
including nutritional educationTwo studies included in this review reported that pregnant
women who attended four or more ANC visits engaged in good nutritional practices compared
to those with two or fewer visit{177,239) Similarly, pregnant women who received
nutritional education or counselling from healthcare facilities exhibited adequate dietary intake
compaed to those who had not received this educatiomn six studies
(89,115,232,245,252,256However, the limited nutritional knowledge of some healthcare
providers was repagtl to be a barrier to good dietary practices among pregnant worivem
studieq(32,139)

Community factors and dietary practices

Community factors include cultural and health beliefs related to nutrition and food taboos
during pregnancy. This scoping review found that pregnant women from differenties in

SSA avoided certain foods or were encouraged to consume other types of food for various
reasons, including personal, physiological, social, and cultural reasons, as well as traditional
beliefs and misconceptions.

Discouraged foods

The studies inhis review revealed that pregnant women in SSA restricted their intake of some
types of food to avoid undergoing a difficult delivery and an obstructed and painful labour. The
most prohibited foods were those rich in protein because of the belief ghgirbtein foods
promote the body's growth, including the growth dbetus thereby complicating the birth
process.Six studies out of 36 reported thaiany pregnant women restrict their intake of
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unpasteurised milk, meat, eggs, sweet foods, buttershbedngroundniwg and avocado to

avoid having to deliver a large baby because tiny babies are easier to deliver and less likely to
cause birtkrelated complication§l14,135,138,177,257,258)

To ease delivery, some pregnant women reduced their quantity and frequency of food. Pregnant
women in Benin practice fasting to prevent the growth offtetusand the need for its
extraction during labou(137) Similarly, in Tanzania and the Abala District of Ethiopia,
pregnantvomen were discouraged from overeating and eating too often to avoid having a large

baby and a difficult delivery, including a caesarean section or perineél 851 36)

Pregnant women avoided some food types because of their perceived harmful effects on the
growingfoetus which included skin abnormalities, such as rashes and burns. Pregnaam wo

from East Gojjam, Ethiopia, reported avoiding pimento, coffee, and tea because they believed
these foods burn tHeetusand cause skin abnormaliti€58). Similarly, eight studies showed

that women reported restricting their intake of roasted seeds, rice;sséichifoods, fruits,
vegetables, porridge, ceresdup, bananas, cabbage, milk, and yoghurt because they believed
these foods would stick to the baby's skin and sugary food cause much salivation
(36,114,129,136,138,139,257,259)

The pregnant women in the studies included in this review tabooed some foods because they
feared pregnaneselated complications, such as miscarriage, abortion, and ble&bags

and chickpeas were believed to exacerbditelapains and cause abortions in pregnant women

in one study(177) Similarly, honey, mustardontaining foods and a soup prepared from
linseed and chicken meat (yedoro shorba) were believed to relax the cervix and lead to
abortionsn one study as we{lL39). Solid foods and different types of bread were believed to
cause severe bleeding during delivaryan other one stud{86). Gastrointestinal problems

were reported as the reason for food restrictions among pregnant women. In Ethiopia, pregnant
women avoided cool meat, milk, yoghurt cheese, and cool wataugethey believed those

foods caused bloody diarrhoea, vomiting, abdominal diseases, and t{pB@)d

Maternal and foetal protection from witchcraft was reported in some countries as the reason
for food prohbition. Some women avoided foods they believed to be 'evil food' or food that
was too dangerous to be consumed by a pregnant woman. In Kenya, some believe that the meat
of animals that die from complications, such as miscarriages, stillbirths, or plaegmton,

should not be eateffwo studies reported beliefs thidta pregnant woman consumes such

meat, a bad spirit in the animal's blood will be transferred to the pregnant woman, causing her
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to have similar complication®57,260) Similarly, pregnant women are advised to eat horse
womb regularly and to drink baboon urine to protect the mother and tmbyfitchcraft and

to ensure an easy delivery without complication®ne study(129).

Encouraged foods

Pregnant women were specifically encouraged to consume certain foods because of the
perceived importance of these fa@oduring pregnancyn two studiesIn Kenya, pregnant
women were advised to consume engygyng foods, such as potatoes and ugalaigze

bread), to prevent obstructed labour (Potatoes were believed to increase maternal strength)
(260). Fruits, crab, and unripe plantain weneceuraged with the belief that they could
strengthen the unborn baby and the woman in la88)r Women were also encouraged to ea

meat and beans to stay healthy during pregnancy and to have sufficien{286pd

4.5. Discussion

Dietary practices play a critical role in maternal and child health. This review described the
factors associated with the dietary practices of pregnant wom@8Anand found that these
come from multiple levels of influence combining the individual and his environment.

Highly educated pregnant women had better dietary practices than their uneducated
counterparts, which might be related to their greater acoedifférent sources of nutritional
information that improved their nutritional knowledge aneince, their dietary practices. Less
education, in particular, was closely related to worse dietary practices due to a lack of basic
information, regardless of feér circumstances. This finding is consistent with the results of
studies conducted in BraZ261).

Pregnant women with better nutritional knowledge exhibited optimal dietary practices. It is
possible that their sufficient knowledge about the advantages and disadvantages of nutrition
during pregnancy and the componeonfsa balanced diet helped pregnant women follow
standard dietary practices. However, these findings are inconsistent with a study conducted in
Pakistan, in which only a few women applied their knowledge to dietary practices despite the
high number of pregmt women with a high level of nutritional knowledge during pregnancy
(262). This discrepancy in the findings may be attributed to the participants' sociodemographic
charateristics and countrgpecific context.

High maternal income affected the optimal nutritional practices of pregnant women. This might

be explained byncreased income beirimked to improved purchasing power, enhancing the
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availability of diverse foodsAs income increasesecommended foods and healthy nutrition
practices are affordahld@his finding is similar to a study conducted in I@63). Pregnant
women employed reported good eating habits compared to homemakers. This difference might
be because salaried pregnant women are financially empowerezhapdrchase different

foods that might help them adhere to appropriate dietary practices. More@ss ,\vwwbmen

could afford health care during delivery and were less worried about not receiving care during

a complicated delivery. A similar finding was reported in a study conducted in E$¢pt

The limited autonomy of women was identified as a factor hindering the dietary practices of
pregnant women. Only a minority of women living in countries of SSA are allowed to make
decisions about their health, including nutrition, which is a posséason for this finding.
Similarly, the culture of countries in SSA does not favour women, who are often the caregivers
of entire families, providing food for all family members (despite limited food)paioditising
husbands and children. This situationces a pregnant woman to eat only what is available,
with limited options to acquire diverse foods. A similar finding has been reported in another
study(265).

Such findings on individual characteristics highlight the need for women's empowerment in
SSA.According to this r emwmensiam$ &f wdmemempowamsent t he
needed explicitly in SSA are cognitive, psychological, economic and sociocU2&&) .
Cognitive empowerntd involves improving pregnant women's understanding of the need to
make healthy dietary choices during pregnancy. It also includes increasing the nutritional
knowledge of a balanced diet and its advantages. Rising education level is one of the strategies
that can be used to improve pregnant women's cognitive and psychological empowerment.
Economic empowerment involves a woman's relative contribution to family support, access to
employment, ownership of assets, land, and access to (2édix Strategies to empower
women economically include improving education, employment, income and initiating and
implementing incomegenerating activities. The soetmltural dimension captures gender
norms, including norms regardimgpmen's physical mobility, visibility in and access to social
spaceg268).

This review found that the obstetric and gynaecological characteristics of the women, such as
low parity, were related to good eating habits. Low parity 'goes hand in hand with small
families, which decreases the nutritional burden and allows more time ared/nwobe spent

on the nutritional needs of family members, thereby improving their nutritional practices. First
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time mothers might want to do their best to comply with optimal dietary practices. However, a
study in Pakistan reported parity as a 4poedidor of dietary practice$269). High inter
pregnancy interval was reported to affect the dietary practices of pregnant women. It is possible
that as the intervals between pregnanciesesisse, implementation of the required nutritional
practices also increases because the nutritional advice received during the previous pregnancy

will be resumed as the pregnant woman will not have very young children to care for.

Many studies includedni this review reported the impact of male partners on the dietary
practices of pregnant women. They showed how husbands' support during pregnancy could
improve compliance with good eating habits because their support fosters shared responsibility
for ensuing the availability of diverse foods. This warrants the involvement of husbands/male
partners in the nutrition of pregnant womgenmany developing countries, men dominate most

life ranges from national to household. Men are commonly considered heldsseholds,

control decisiormaking, and possess the mestietal leadershif/en in developing countries
possess the power to control financial household expend2d®. This position of men in
developing countries offers them the significant power to influence women'soeved,
including nutritional health. However, male partners' involvement in maternal hisalth
challenged by different barriers that still need to be overcome. Some barriers are associated
with sociccultural and traditional norm@71). Most men still believe that maternal health is

a woman's field in which men are not expected to be actively invol\2¥@). Other study
conductedn Bangladesh have also highlighted the importance of male partners for women's
health(273).

Household factors were reported by many studies included in this review to affect dietary
practices. Household economic status and food security were reported as the dominant factors.
Pregnahwomen from fooesecure households followed optimal dietary practices compared to
those from foodnsecure households. The reason for this finding might be that SSA is the most
food-insecure region in the world because of its rapid population growth stagnant
agriculture production, and dependency on cereal imgam®4). This situation limits food
availability and accessibility, not allowing pregnant women to adopt optimal eating habits;
hence, hey experience widespread hungkyading to a high prevalence of nutritional

deficiencies. This finding is consistent with another study conducted in Ma(@y&a

This review reported health system factors, such as attending ANC visits and receiving

nutritional information from health facilities, that influenced the dietary practices of pregnant
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women. The women with more frequent ANC visits where they received nutritional
information were more likely to have better dietary practices than those with &tendance

rates. A probable explanation for this finding is that healthcare providers deliver nutritional
education during ANC visits; thus, more frequent attendance increases the awareness of the
benefits of adhering tsoundnutritional practices. fis finding is consistent with a study
conducted in Malaysié275). However, this review also showed that the limited nutritional
knowledge of the health care providers working in ANC services was associated with the poor
nutritional practices of pregnamobmen who attended these services. Healthcare providers are
potential sources of nutritional information; therefore, if the source is limited, the information
delivered to pregnant women will also be limited, negatively affecting their nutritional
knowledg and practices.

This review found that community factors, such as cultural beliefs and traditions, affected
maternal nutritional practices during pregnancy. The main reason for practicing food taboos
was to avoid a large baby, foetal abnormalities amdjmancy complicationsTo avoid big

babies, most pregnant women avoided consuming foods rich in nutrients such as animal
sources, including meat, eggs, fish, and dairy products like cheese, milk and yaAghmet-

source foods contain quality protein ardcial micronutrients necessary for good pregnancy
outcomes and infant developmd@6,277) Epidemiological studies reported that unusual
animatsource food consumption contributes to maternal micronutriertieledy, leading to
undernutrition in developing countrig278,279) This finding shows how pregnant wemin

SSA could be exposed to micronutrient deficiencies and their associated impact on pregnancy
outcomes.Evidence shows that the adequate consumption of asouated food during
pregnancy improves birth outcomes by increasing birth wéigi). Similarly, dairy products
contain calcium, proteins, and vitamins A, B12, and D, essential for foetal growth and
development [63]. Other studies conducted in China, Thailand, and Indonesia have reported

that cultural beliefs affect the consumption of animal sources of(28@&-282).

In addition, some pregnant women in the included studies practice fasting to avoid a large
foetus which increases the likelihood of birthing complications leathrg caesarean section.

The latter events are considered a malediction (curse) with expenses and serious complications,
such as maternal and/or foetal death(s) and-fermg back pain limiting one's functioning.
Cases of medical emergencies require ramtielrvention; however, the shortage of healthcare
workers in most healthcare facilities in SSA increases the likelihood of adverse complications,

such as the death of the mother and/or baby. However, fasting and reduced food intake expose
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the mother and chd to nutritional deficiencies, leading to poor nutritional status and associated

complications.

Pregnant women in SSA avoided fruits and vegetables, such as pineapple, black grapes,
papaya, and green leafy vegetables. Howdudats and vegetables areg primary sources of
minerals and vitamins, including potassium, folate, magnesium, and vitamins A @83)C

In addition, vegetables and fruits also contain different bioactive substances important for
maternal and foetal heal(@84) For example, vegetables and fruits contain the micronutrients
essential for optimal immune and placental functions, which are important for foetal
developmen{(285,286) Similarly, studies have reported that eating green leafy vegetables,
fruits, and dairy might help prevent poor pregnancy outcor(@&7) Therefore, if not
addressed, sucdommunity beliefs and practices could contribute to the high prevalence of low
birth weight in SSA and the failure of intervention to meet the global nutrition target of 2030,
which consists of reducing anaemia among paegmwomen and low birth weight.

This review is comprehensive in that it summarises the factors associated with the dietary
practices of pregnant women in SSA. Despite its strengths, the review has some limitations.
The literature search was conducted in two databases. The databasexe¢habtvsearched
might have contained studies that would have complemented the findings of this review.
However, we searched oogle and Google Scholtr anticipate this. Information about this
topic might be missing because some studies have not bbéshed online or in languages
other than English or French. We did not control for the quality of the reviewed studies;

therefore, the findings could be under or egstimated due to methodological limitations.

4.6. Policy andPractice Implications

This scing review highlights that the factors associated with eating habits are complex. This
requires a multisector response that includes stakeholders from agriculture, health, education,
social development and other sectors to prevent maternal malnutritilicynfakers should
establish programs that combine nutritsemsitive interventions to improve food security,
involve male partners in maternal nutrition, empower pregnant women, and address cultural
misconceptions about nutrition during pregnancy. Nursedwives, gynaecologists, and other
clinicians who deal with pregnant women should educate them and their male partners about
optimal dietary practices during pregnancy and family planning strategies. The development

of timely and affordable facilitief emergency obstetric care the Ministries of Health and
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Health Care Facilitiesn SSA is crucial formothers' health and babies' next generation
Training materials and continuous development courses should be available to healthcare

providers in ANC srvices to improve their nutritional knowledge.

4.7. Conclusion

The main drivers of nutritional practices reported in this scoping review were complex. They
included maternal characteristics (occupation, educational level, and nutritional knowledge),
husband amh household characteristics (male partner support, householdirfsecurity),
organisational factors (ANC services), and community characteristics (cultural beliefs and food
taboos). This review also revealed a policy gap and the role that various shotddsplay in
supporting the dietary practices of pregnant women. The review found that most of the research
in SSA had occurred in one country, highlighting the need for research in other SSA countries
to understand the nutritional practices of pregwvammen betteand thus improve maternal

and child health in the region. This research would support the design and development of
combined and tailored nutritiesensitive and nutritiospecific interventions to improve
maternal nutrition. The review al$ughlighted thabetter access to emergency obstetric care
should be a priority because many pregnant women avoid nutritious foods (associated with

community beliefs) in fear of birthing larger babies anaeiséed obstetric complications.
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Chapter five: Factors associated with dietary practices among pregnant
women in the southern province of Rwanda: a mixed method study

A scoping review provided valuable insights into general trendglantifiedknowledge gaps

across multiple countries in St8aharan Africa (SSA). This enabled a comprehensive
assessment of the unique factors influencing dietary practices, particularly in Rwanda.
Conducting localized research ensures findings are relevant and actionable, increasing the
likelihood of their integation into policy and practice. Additionally, research findings from
Rwanda contribute to global knowledge on dietary practices during pregnancy, supporting
international efforts to improve maternal nutrition. In Chapter Five, insights from the scoping
review were used to guide the design and implementation of qualitative and quantitative studies
to assesthe factors associated with dietary practices among pregnant women in the Southern

Province of Rwanda.

5.1. Abstract
Background

There is a need to imprevthesuboptimal dietary practices of pregnant women inHeamd
middle-income countries, including RwandEhis is important because poor dietary practices
lead to insufficient nutrient intake and poor nutritional status, which are constantly increasing
in Rwanda.However, the factors associated with the dietary practices of pregnant iomen
Southern Province, Rwanda, remain unknoWmerefore, this study aimed to identfgctors

associated with the dietary practices of pregnant women in Southern Prdviveneda.

Methods

In this mixedmethod studypregnant women who availed antenatal care services were
included; 612 women participated in a quantitative survey, and of these, 16 participated in
gualitative interviews. Interview data were collected usiniglgs adapted from the literature.
Survey results were analyzed with Stata 16, by using logistic regrassidelsto identify
factors associated with dietary practicB®/ivo 12 was used to support thematic analysis,
which was based on a hybrid codingddetive and inductive) approach.

Results: Only 40% of the participants in the quantitative survey reported good dietary
practices. The factors that were positively associated with good dietary practices included
owning a radio (adjusted odds ratio [aOR]1:86 [1.23, 2.82]), having a high degree of
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nutritional knowledge (aOR = 1.36 [1.14, 1.62]), and the education level of the head of the
household (aOR = 1.65 [1.17, 2.32Dn the other handpod insecurity was negatively
associated with good dietary pt@es (aOR = 0.75 [0.67, 0.83]). Qualitative findings
reinforced these results and were categorized into four themes: changes in dietary practices,
barriers to dietary practicesnablersof dietary practices, and recommendations to improve

dietary practies.

Conclusion: The dietary practices of pregnant women in Southern Province, Rwanda, are
suboptimal and affected by different factors such as knowledge of dietary practices, owning a
radio, food insecurity, support from their husbands, and governmententions. Educational
initiatives involving male partners and other community members to improve knowledge of
the issue and address related social norms could be beneficial. Media platforms, including
radio, could be used to disseminate nutritional imfation, particularly in rural settings.

Finally, agricultural interventions should be improved to reduce food insecurity.

Good nutrition intake i s necheiagspacificalfyduringan i n
pregnancy. During pgmancy, extra nutrients and energy are required to meet additional needs
caused by physiological changes such as maternal tissue growth and foetal devegRgBhent

Good dietary practices help meet this extra demand and ensure sufficient and continuous intake

of macronutrients and micronutrien89). Dietary practices are observable actjosesting

habits, and nutritional choices categorized as good or ([3ddr Examples of such practices

include meal frequency and quantity, snacking and its frequency, and micronutrient supplement

use.

Poor dietary practices are a public health challenge in developing countries, including Rwanda.
Several studies have reported gmweportion of good dietary practices to be low among
pregnant womem low- and middleincome countrieswith the proportion bing only 20% in
Pakistan(278) versus 19.9% in Gojjam zone, Ethiogi290) and 34.5%in Addis Ababa,
Ethiopia(163) Many pregnant women in St#aharan Africa consume inadequate diets that

do not comply with the recommended dietary allowar{8&). This is important because poor

dietary practices lead to insufficient nutrient intake and poor nutritional status. These unhealthy
conditions negatively af f ¢hatofher nepbomm opfarg with wo ma

effects persisting into adultho@@91). For example, a woman who develops iron deficiency
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anaemia during pregnancy is at high risk of preterm delivery, giving birth to an infant with a

low birth weight, hypoxia, infection, and maternalimiant mortality(292-294).

A set of complex factors influence the dietary practices of pregnant women. Various studies
reported the following factors to be associated with dietary practices: nutritional knowledge;
edible crop productior§290), cultural beliefs, food taboos, and miscopibens (295) and
maternal education level and aff96). In addition, household income and size and food
security have been reported as predictors of dietary prac{@4$,290) Similarly,
characteristics of the husband/male partner such as age, education, income, and support have
been reported to be associated with dietary pradizs297) Other studies reported obstetric
factors such as availing antéalacare (ANC), number of pregnancies, and gestational week

influence the dietary practices of pregnant worf8h298)

While research focusing on maternal health is common, there is little regeaasiigating the

factors associated with the dietary practices of pregnant women in Rwanda, particularly in the
Southern Province. This research gap is important because the estimated prevalence of
malnutrition as measured using the rajgper arm circumignce (MUAC) was 19.8% among
pregnant wome(R99)and the prevalence of anaemia was 25% according to the recent Rwanda
Demographic and Health Survey of 20@38). Southern Province has the highest proportion

of pregnant women with anaemia (29%) and who are underweight(38%) This study was
therefore aimed at identifying factors associated with the dietary practices of pregnant women
in Southern Province, Rwanda. We believe the findings from this study will support the
development of an evidentmsed intervention to improve dietary practices and nutritional

status among pregnant women.

The implementation of this study was guided by the socioecological model of health behaviour
developed by McLeroy et al. in 198801) The socieecological model emphasizes that health
behaviour is influenced by multiple factors originating from different levels of interaction
among themselves. These levels include intrapersonal, interpersonal, organisational,
community, ad policy factorg302). According to McLeroy et a{1989, intrapersonaiactors

are individual characteristics such as knowledge, attitude, skills;@edipt, and education.
Interpersonal factors include social networks and social support systems, such as family and
friends. Organisational factors include institutions with organisational rules and regulations for

operation. Community factors involve the stiwres in which individuals live and their cultural
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norms. Policy factors include laws and policies at the local, national, and international levels.

Figure5.1 shows these different levels, which all interact with each other.

Policy
goverment laws,
intervantions
Community,
community members,
cultural beliefs
Organisational
health facility , health care
providers
Interpersonal

male partners, other
family members

Intrapersonal

Age , education,
parity, nutritional
knowledge

Figure 0.1: Socioecological framework adapted from McLeroy et al. (1988)

This study was conducted in eight health centres in Southern Province, Rwanda. Four health
centres were from a rural area and the remaiftngwere from an urban area. The Southern
Province was selected because Rveanda Demographic Health Surveys26f14/2015 and
2019/2020 showed that it accounts for the highest prevalence of pregnant women who are

underweight and with anaemia.

In this crosssectional study, a mixeahethod design was employed to collect data on pregnant
women who availed ANC service&dult (age: >18 years) pregnant women in their second or
third trimester of pregnancy were included. Womenhia first trimester of pregnancy were
excluded because in the first trimester, women undphysiological changes such as food
cravings or aversion that negatively affect their dietary practices. In addition, pregnant women
in the first trimester rarely @i of ANC services. Given thdbcal norms and community
beliefs influence dietary practices, only participants living in the study area for at least 6 months

were recruited

71



A multistage selection process was used to recruit pregv@nen for the study. Four out of

eight districts were randomly selected from the Southern Province in the first stage. In the
second stage, one urban and one rural health centre were randomly selected from each of the
chosen districts, totalling eight héalcentres. Anticipating 200 pregnant women per health
centre monthly, a total sample size of 1600 women was estimated. To ensure a representative
sample of 612, a sampling interval of 3 was established. In the selected health eentres,
systematic samplef pregnant women was selected with a random start after which every third

woman was sampled.

This study is part of a | arger body of work
sample size of 612 pregnant women fog fjuantitative survey was calculated from a related
study that evaluated dietary diversity and associated factors among pregnant(@0&)dn

the related study, dietary diversity was defined using the Minimum Dietary Oivdosi
Women (MDDW) indicator based on the number (out of a maximum of 10) of food groups
from which at least one food item was consumed in the 24 h before the study interview.
Adequate dietary diversity was defined as the consumption of at least onfeoiterat least

five of the food groups. A sample size of 612 pregnant women was chosen to estimate the
proportion of pregnant women with adequate dietary diversity to + 5%, assuming that the
proportion of pregnant women with adequate dietary diversity advbelapproximately 50%,
accounting for the clustering effects of women within a clinic by assuming a moderate design
effect of 1.5 and allowing for a 6% refusal rate. Similar considerations allowed the proportion

of pregnant women with good dietary praesdo be estimated at + 5%.

Before data collection, research assistants were trained and informed of the study's purpose,
methods, and data collection tools. The data collection tools, namely the survegrnasti

and qualitative guide, were translated into Kinyarwanda, which is the local language,-and pre
tested in norstudy health centresé few minor issues were raised after both tools were pre
tested, and the tools were modified to address these. Thecdiéction methods were
anonymous and involved the use of participant identification codes. For quantitative data
collection,each district had two interviewers to collect data within the selected health centres.

Every third woman was approachadd regested to participate in the study. Those who
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consented were interviewed fateface for approximately 45 minutes by using a structured

guestionnaire.

5.5. Measurement of study variables

Dietary practices of the pregnant women enrolled wesesagd using seven questions adapted
from the literature(169,304) These questions were aimed at evaluating changes in meal
frequency and quantity, snackldits, meal skipping, and reasons for meal skipping. The total
score was obtained by awarding 1 point for each response reflecting a favourable practice and
none if the response reflected an unfavourable pradtieeoverall dietary practicgcoresout

of7 was then classified as “good” i f it was
this is that several authors suggest aaftibf 75% for good dietary practic€$19,305,306)

and a scoref 5 out of 7 corresponds to 71% and is the closest to 75% for 7 items.

Sociodemographic data included maternal factors (occupation, age, education, and marital
status), obstetric characteristics (gestational weeks, ANC visits, aitg),pand household

head characteristics (age, education, sex, and employment status). Socioeconomic variables
included ownership of a radio, mobile phone, and livestock, as well asreppaited ‘'ubudehe’
category. Ubudehe is a Rwandan stratified dogiaasure based on household income,

whereby households are classified as rich, poor, and p@Gaey

The participants’ nutri ti osten questiormarée feochghe wa s
Food and Agriculture @anization's Knowledge, Attitude, and Practice Mar(@8B). The
guestions covered adequate nutrition, anaemia prevention, and the importance of nutrition
during pregnancy. The responsesre scored on a scale of 0 to 32, with higher scores
indicating better kawledge. Nutritional knowledge was classified as poor, moderate, and good

if the score was <16, 353 . 9 , and =224, respectivel vy, for
However, the actual nutrition knowledge score was used for logistic regression asalgss

support was assessed using Webster et al.'s Maternity Social Support Scale (BUS$S)
covering six items: family support, husband's help, friendship network, conflicts with the
husband, and control and affection from the husbaadhEem was rated on apint Likert

scale, and thus, scores between 6 and 30 were ohtaimedctual score was used in the logistic

regression analysis. However, for the purpose of the descriptive analysis, MSSS sceres of 6
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18, 1924, and 2530 were @fined as indicative of low, moderate, and high social support,

respectively.

Household food insecurity was measured using the Household Food Insecurity Access Scale
(HFIAS) developed by Food and Nutrition Technical Assistance [[3%4.HFIAS consists of
nine ‘occurrence questions’ and nine other
Food insecurity was categorized into four levels: no insecurity (<2), mil@)2moderate (1

17), and severe (>17). However, actual scores were used in thicloggression analysis.

5.6. Data processing and analysis
Quantitative data cleaning and analysis were conducted using Stata version 16. Descriptive

statistics were calculated, providing means, standard deviations, frequencies, and percentages
for respectivevariables. Univariable logistic regression models were fitted to identify the
potential predictors of dietary practicegth the use of a liberal-palue cutoff of 0.2 chosen

to ensure thavestigation of all potential confounde@uantitative explanatg variables were

fitted as such in the models and Aorearity in their effect on the logit scale was investigated
using fractional polynomial§310). Categorization was avoided as recommended by several
authorg(222,311) District (as a 4evel categorical variable) and residence (urban/rural) were
included in the model regardless of significabeeause they were design variabBeckward
elimination with a nominal jvalue of 005 for removalwas used to achieve the final
multivariable modelOwing to the small number of clusters (eight health centres) in our model,
terms were fitted for district and rural/urban rather than adjusting for clusters as random effects.
The impact offactors on dietary practices was expressed as odds ratios with 95% confidence
limits. Interactions involving main exposure variables including food insecurity, ownership of
radio, nutritional knowledge, and household head education level were examinedrbut
found to be not statistically significan¥ulticollinearity was assessed by considering the
variance inflation factors, while the Hosrmlegmeshow goodness-fit test with 10 groups

was used to test for lack of fit in the final model

Quialitative data

A qualitative explorative approach was used in the qualitative dRadticipants were selected
from the quantitative survey participants by using purposive samglixgeen pregnant
women were selected, i.e., two participants were chosen from ealth bentre such that one

had a normal MUAC and the other had a low MUAC to gain insight into all categories
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Data collection was performed throughdapth interviews (IDIs) using an unstructured
interview guide developed by the researchers by refetartbe literature and based on the
study objectives. The IDI guide consisted of three domains exploring the dietary practices
during pregnancy, influencing factors, and suggestions to improve dietary practices. IDIs were
conducted in the local languageiflarwanda) by the first author (AU) and one research
assistant. These were auderordedand the researchers also took field nof@asta were
collected over 2 months, from June 16th to August 18th,.2022

Two research assistants translated Kinyarwamdardings into English. Transcripts were
shared with the first author (AU), a Kinyarwanda native speaker, who used NVivo 12 to
perform hybrid coding, which combines deductive and inductive cd@it®). AU started with
deductive coding, which consisted of starting with a predefined codebook based on the
interview guidg(313). Coding issues and mistranslations were identified in a meeting with co
authors (NPand SJ). AU corrected these errors after rechecking the original recordings and
continued deductive coding. The codebook was shared wittaatbor for cecoding, and this

was followed by discussions and incorporation of inductive coding, which consifted
developing codes from the datadl4) AU grouped the codes into themes and-thdmes,

which were discussed and finalised wiR and S.J

5.7. The qualitative research team and reflexivity

The qualitative data were collected by Aas part of her doctoral study. With expertise in
nutrition research for pregnant women, AU’ s
a female researcher contributed to participant trust and open sharing. She was supported by a
research assistg also a Rwandan woman, originally from the Southern Province. The research
assistant has expertise in the public health domain and extensive research experience, which
facilitated engagement with the study participants. Both took field and reflexies afbéer the
interviews. These authors were supported in the analysis-aytbors NP and SJ, who are
women living in South Africa and with expertise in child nutrition and maternal health. They

were able to provide an outsider perspective on the analysi®ll as quality assurance.
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This study included 612 pregnant women. The mean age of the pregnant women was 28 years
(standard deviation: 6.5). Most of the participaméese marmed (= 503, 82.2%)jn the third
trimester (n = 387,63.2%), and were from households headed by)/mdfT, 81.2%). Among

the married participantsnpany had poor dietary practice scores 289, 57.5%), and krge
proportion of pregnant women in thehird trimester had poor dietary practices (n = 225,
58.1%). In addition, most pregnant women from households headed by men had poor dietary
practicegn = 296, 59.6%)Further details are shown in Taldd.
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Table 0.1: Sociodemographic and obstetric characteristics of participants

VARIABLE (N =612, | LEVELS GOOD DIETARY POOR DIETARY TOTAL
UNLESS PRACTICES (N%) | PRACTICES (N%)
OTHERWISE
NOTED)
DISTRICT Gisagara 69 (45.1) 84 (54.9) 153
Huye 63(41.2) 90 (58.8) 153
Kamonyi 64 (41.6) 90 (58.4) 154
Ruhango 46 (30.3) 106 (69.7) 152
RESIDENCE Rural 120 (39.2) 186 (60.8) 306
Urban 122 (39.9) 184 (60.1) 306
AGE (YEARS) Mean (SD) 31(7.1) 29 (6.4) 28 (6.5)
18-24 93 (41.5) 131 (58.5) 224
2534 111 (41.1) 159 (58.9) 270
=235 38 (32.2) 80 (67.80) 118
MATERNAL None 10 (28.6) 25 (71.4) 35
EDUCATION Primary 150 (36.9) 257 (63.1) 407
Secondary and abov 82 (48.2) 88 (51.8) 170
RELIGION Christian 233 (40.0) 351 (60.10) 584
Others 9(32.1) 19(67.9) 28
EMPLOYMENT Housewife 193 (39.0) 302 (61.0) 495
Paying job 49 (41.9) 68 (58.1) 117
MARITAL Married 214 (42.5) 289 (57.5) 503
STATUS Single 28 (25.7) 81 (74.3) 109
HOUSEHOLD 20-29 86 (49.4) 88 (50.6) 174
HEAD AGE, 30-39 81 (36.6) 140 (63.4) 221
YEARS, (N =574) | 4049 35 (35.7) 63 (64.3) 98
250 27 (33.3) 54 (66.7) 81
HOUSEHOLD Male 201 (40.4) 296 (59.6) 497
HEAD SEX Female 41 (35.6) 74 (64.4) 115
HOUSEHOLD None 35 (30.4) 80 (69.4) 115
HEAD Primary 139 (36.6) 241 (63.4) 380
EDUCATION Secondary and aboy 68 (58.1) 49 (41.9) 117
LEVEL
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[cont]. Table 5.1. Sociodemographic and obstetric characteristics of participants

VARIABLE (N =612, | LEVELS GOOD DIETARY POOR DIETARY TOTAL
UNLESS PRACTICES (N%) PRACTICES (N%)
OTHERWISE
NOTED)
HOUSEHOLD Not employed 162 (36.6) 281 (63.4) 443
HEAD Employed 80 (48.0) 87 (52.0) 167
EMPLOYMENT
(N =610)
HOUSEHOLD 1-3 139 (47.3) 155 (52.7) 294
SIZE 4-6 82 (32.9) 167 (67.1) 249
=7 21 (30.4) 48 (69.6) 69
WEALTH Poorer 51 (39.2) 79 (60.8) 130
CATEGORY Poor 102 (41.3) 145 (58.7) 247
Rich 84 (37.7) 139 (62.3) 223
Unknown 5(41.7) 7 (58.3) 12
ESTIMATED 1327 80 (35.6) 145 (64.4) 225
GESTATIONAL 28-44 162 (41.9) 225 (581) 387
WEEKS
PARITY 0-1 148 (45.0) 181 (55.0) 329
2-3 63 (31.0) 140 (68.9) 203
>4 31(38.7) 49 (61.3) 80
ANC VISITS 0-1 51 (32.1) 108 (67.9) 159
2-3 167 (41.9) 231 (58.1) 398
>4 24 (43.6) 31 (56.4) 55
FOOD Food security 63 (75.0) 21 (25.0) 84
INSECURITY Mild food insecurity | 43 (46.7) 49 (45.3) 92
Moderate food 53 (42.1) 73 (57.9) 126
insecurity
Severe food 83 (26.8) 227 (73.2) 310
insecurity
NUTRITIONAL Poor 42 (23.9) 134 (76.1) 176
KNOWLEDGE Moderate 90 (43.3) 118 (56.7) 208
Good 110 (48.3 118 (51.7) 228
SOCIAL Low 37 (28.2) 94 (71.8) 131
SUPPORT Moderate 98 (39.0) 153 (61.0) 251
High 107 (46.5) 123 (53.5) 230
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5.8.2. Distribution of dietary practice score

The dietary practice scores ranged from 1 to 7. Many study participants had af &coug of

7 (n =181; 29.6%), and only four (0.6%) scored 7 out of 7. Further details are given in Figure

5.2.

Dietary practices score
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Figure 0.2: Distribution of dietary practice scores

5.8.3. Dietary and health practices among the study participants

As shown in Tabl®&.2, only 40% of participants had good dietary practiceany participants
(n = 346, 56.5%) had three or more meals g dag 64.0% (n = 391) did not skip a meal. The

most common reason for skipping meals was notfgggnough food or money to buy food (n

= 99, 45.0%). The majority of participants reported not smoking (n = 594, 97.2%) and not

drinking alcohol (n = 490, 80.1%).
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Table 0.2: Dietary and health practices among pregnant women

VARIABLE (N =612, UNLESS LEVELS FREQUENCY PERCENTAGE
OTHERWISE NOTED)
EATING MORE FREQUENTLY No 252 41.2
Yes 359 58.8
EATING MORE FOOD No 464 75.9
Yes 147 241
MEAL FREQUENCY <3 266 435
>3 346 56.5
SKIPPING MEALS No 391 64.0
Yes 220 36.0
REASONS FOR SKIPPING (N = Not having enough 99 45.0
220) food/money
Fasting/prayer 36 16.4
No appetite 18 8.2
Not necessary 57 25.9
Others 10 45
SNACKING No 270 442
Yes 341 55.8
NUMBER OF SNACKS (N = 341) 1 132 38.7
>2 209 61.3
TAKING IRON AND FOLIC ACID No 89 14.6
SUPPLEMENTS (N = 610) Yes 521 85.4
TAKING A REST OF 2 HOURS No 131 21.4
Yes 480 78.6
SMOKING (N = 611) No 594 97.2
Yes 17 2.8
DRINKING ALCOHOL No 490 80.1
Yes 122 19.9
GOOD DIETARY PRACTICES Yes 242 40.0
No 370 60.0
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Table 5.3 shows the resultsfditting logistic regression models. Only the variables that
remained statistically significanas specified in the Methods sectiovere included in the
adjusted (multivariable) model. As shown in the talitee factors that were positively
associated h good dietary practices includedvning a radio (adjusted odds ratio [aOR] =
1.86 [1.23, 2.82]), a high level of nutritional knowledge (aOR = 1.36 [1.13, 1.62]) and
household head education level (aOR = 1.65 [1.17, 2.82|the other handpod insecuty

was negatively associated with good dietary practices (aOR = 0.75 [0.67, 0.83]).
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Table 0.3: Factors associated with good dietary practices

FACTOR CATEGORY CRUDE OR [CI] P-VALUE ADJUSTED OR [CI] P-VALUE
DISTRICT Gisagara 1 Reference 1 Reference
Huye 0.85[0.54, 1.34] 0.489 1.62 [0.92, 2.86] 0.448
Kamonyi 0.86 [0.55 , 1.36] 0.532 0.96 [0.55, 1.68]
Ruhango 0.52[0.33, 0.84] 0.001 0.94[0.51, 1.73]
RESIDENCE Rural 1 Reference 1 Reference
Urban 1.03[0.74, 1.42] 0.869 0.73[0.49, 1.08] 0.371
AGE Per 5year increase 0.91[0.80,1.03] 0.134
EDUCATION Per 5year increase 1.34[1.13, 1.58] 0.001
RELIGION Christian 1 Reference
Other religion 1.02[0.53, 1.96] 0.930
OCCUPATION Housewife 1 Reference
Paying job 1.13[0.74, 1.70] 0.565
MARITAL STATUS Married 1 Reference
Single 0.46 [0.29, 0.74] 0.001
RECEIVED NUTRITIONAL No 1 Reference
INFORMATION Yes 1.61[0.75, 3.43] 0.218
NUTRITIONAL KNOWLEDGE Per 5-unit increase 1.51[1.30, 1.74] <0.001 1.36 [1.14, 1.62] <0.001
ANC VISITS Per Lvisit increase 1.18[0.99, 1.39] 0.056
PARITY Per tunit increase 0.91[0.82, 1.00] 0.057
GESTATIONAL WEEKS Per 4week increase 1.08[0.98, 1.19] 0.105
HOUSEHOLD HEAD SEX Male 1 Reference
Female 0.71[0.32, 1.60] 0.414
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[cont]. Table 5.3 Factors associated with good dietary practice

FACTOR CATEGORY CRUDE OR [CI] P-VALUE ADJUSTED OR [CI] P-VALUE
HOUSEHOLD HEAD AGE Per 5 years increasq 0.90 [0.84, 0.97] 0.006
HOUSEHOLD HEAD EDUCATION Per 5 years increasq 1.82 [1.38, 2.39] <0.001 1.65[1.17, 2.32] 0.033
LEVEL
HOUSEHOLD HEAD OCCUPATION Not employed 1 Reference
Employed 1.60[1.11; 2.29] 0.011
HOUSEHOLD SIZE Per Zunit increase | 0.88 [0.80; 0.9¥ 0.009
UBUDEHE CATEGORY Poorer 1 Reference
Unknown 1.18 [0.36, 3.84] 0.781
Rich 1.18[0.80, 1.68] 0.422
ACCESS TO AGRICULTURAL LAND No 1 Reference
Yes 1.16 [0.83, 1.62] 0.370
OWNING LIVESTOCK No 1 Reference
Yes 1.56[1.12, 2.6] 0.008
OWNING A RADIO No 1 Reference 1 Reference
Yes 2.00 [1.60, 3.10] <0.001 1.86 [1.23, 2.82] 0.008
OWNING A TELEPHONE No 1 Reference
Yes 1.40[0.93, 2.11] 0.105
SOCIAL SUPPORT Per 5unit increase | 1.50[1.17, 1.83] 0.001
FOOD INSECURITY Per 5unit increase | 0.71[0.65, 0.77] <0.001 0.75[0.67, 0.83] <0.001
DEMONSTRATION OF BALANCED No 1 Reference
DIET PREPARATION Yes 1.65[1.18; 2.28] 0.003
KITCHEN GARDEN No 1 Reference
Yes 1.00[0.71, 1.40] 0.998
GIRINKA PROGRAM No 1 Reference
Yes 1.14[0.59, 2.18] 0.692

Gaps under the adjusted OR = variables not included in the final model
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5.9. Qualitative findings

5.9.1. Characteristics of participants in the qualitative study

Table5.4describes the characteristics of the participantee qualitative study. Sixteen
pregnant women were involved in the qualitative study, eight of whom were from rural health
centres. Many of them (n = 12, 75%) had one to four living childned their highest level

of education was primary school (18, 62.5%). More details are provided in Table 2.

Table 0.4:Characteristics of the qualitative sample

VARIABLE (N =16) LEVEL | FREQUENCY | PERCENTAGE

AGE, YEARS 25-29 4 25
30-34 6 375
3539 4 25
240 2 125

EDUCATION No 1 6
education
Primary | 10 62.5
Secondary| 5 31.5
and above

MARITAL STATUS Married 11 68.7
single 5 31.2

PARITY 0-1 5 313
2-3 7 43.7
>4 4 25

RESIDENCE Urban 8 50
Rural 8 50

Qualitative findings were classifiedtmfour central themesncluding changes in dietary
practices, facilitators of dietary practices, barriers to dietary practices, and recommendations

to improve dietary practices.

84



5.9.2. Changes in dietary practices

Some participants reported positive changebéir dietary practices after realising that they
were pregnant and thus needed to improve their diet. The alterations included changes in food

types, quantity, and frequency of consumption.

When | was not pregnant, | used to eat maize bread, baadggplants and thought

that was enough. | also used to have tea instead of porridge or have coffee, but now |

include vegetables in each meal because | have a baby in the womb that | must feed. |

eat frequently because | feel hungry more oftage: @ years, rural resident, parity 2)
However, owing to different barriers, other participants were not able to change their usual dietary
practices or change them negatively.

5.9.3. Barriers to good dietary practices

While not a significant factor in the surveyynse pregnant women reported having limited
nutrition information an@xpressed a desire for additional education dukiNg visits.
Becausenot all pregnant women have information about adequate nutrition during
pregnancyit is necessary for the healthrtee to offer nutrition education to pregnant
women when they visit for antenatal care and teach them how to ensure a balanced
diet. I think it can help improve nutritional knowledge and practi¢age: 30 years,
urban resident, parity 2)
Although womenin the first trimester of pregnancy were excluded from the studgg to
anticipated physiologic changes such as food aversion and cravings, 8.2% of women who
skipped meals noted having ‘no appetite’ I n
later trimesters.
I was not able to eat because | constant
appetite. | felt like | no longer wanted to eat rice and fried foods. | could only have a
little bit of boiled foods. Otherwise, | mainly survived on blaek be the last 3 months,
| was able to eaf(age: 45 years, rural resident, parity 5)
Poverty, insufficient finances, and unemployment made access to food difficult. In such cases,
pregnant women prioritised food quantity over quality and ate less fréguent
Honestly, even getting food is very hard for me. For instance, | get food only after doing
casual work and then | buy sweet potatoes or Irish potatoes, which are less expensive. |
prefer them to get | arge quandgetajobeleatt o s e

once a day(age: 36 years, urban resident, parity 5)
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Qualitative data showed that food unavailability at the markets or within the community
hindered good dietary practices. Pregnant women from rural areas reported having more access
to land and kitchen gardens, which increased food accessibility compared with those from
urban areas. In addition, pregnant women in urban areas reported having limited access to land
because of overcrowding or having a limited income. Therefore, they bewgtything from
the market, which hindered good dietary practices.
€ As our region is developing, those from the lower socioeconomic class have
difficulties in finding food since the land under cultivation has reduced because of
construction activites. @y can only buy sweet potatoes
is difficult since some are unemployéalje: 34 years, urban, parity 8)
Pregnant women reported that they were discouraged from consuming some types of food. The
following quote provides an exangpbf the rationale for avoiding certain foods; this was
presented as ‘common’ knowledge within their
It is said that babies are born with worms in their eyes or without eyebrows or hair if a
pregnant woman eated peppeor alcohol. | have also heard that havirspgarcane
can lead to the baby being born with skin cracks and joint lines like those on sugarcane.
If you consumavocadosluring pregnancy, the baby is born with a lot of butter sticking
on the skin all over the body, esp@ly the forehead(age: 34 years, urban resident,
parity 8)

5.9.4. Enablersof good dietary practices

Participants expressed that having adequate knowledge in selecting and preparing a balanced
diet played a role in good dietary practices. For example, otieipant stated the following:
Having knowledge regarding the dietary practices of pregnant women helps to know
what kinds of food to prepare; you do your best to find the missing ones to have a
balanced diet. If someone does not have such knowledgagegaegs what is available
including unnecessary foods, but if you have knowledge, you prepare only what you need.
(age: 40 years, rural resident, parity 6)
Support from male partners was deemed critical by some participants in qualitative interviews.
Male partners were described as being supportive in various wanmziding money, buying
the required food, and preparing food.
My husband is responsible for | ooking f ol
| am tired. Thus, he has to look for it, anace | feel less tired, | prepare what | want.
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But if the weakness persists, he helps me when he comes back from work. He has more
influence than anyone elsege: 34 years, rural resident, parity 4).
However, not all the male partners played a role irpstpg the dietary practices of their
pregnant partners. Some pregnant women were unhappy with the support they received from
their male partners, as illustrategthe following interviewee:No, my husband does not shop
for us. He is a smoker and a diura r d ; therefore, it is difficu
who wor ks f (age: 3Gyears, analiresident,@arity 5).
Although social support was not associated with good dietary practices in the final model,
gualitative interviews revealed different story. iterviewees reported that social support
provided by their family and community members in the form of sharing food improved their
dietary practices.
You seegl donodt have a banana plantation, and
bananas. Sometimes, my motiefaw tells me to cook fresh bananas or my neighbour
provides some pumpkinsge: 34 years, rural resident, parity 4).
Owning a radio increased the odds of having good dietary practices in the final model. A
potential mechasim for this association was described by an interviewee in the qualitative
study:
€. |t i's common in rural areas to have | i
being included in daily meals. From the radio, | got information aboutelbhg all the
products, but including them in meal, like eggs, which can help prevent siclagess
36 years, urban resident, parity 4).
Although participating in a demonstration by healthcare providers (HCPs) of how to prepare a
balanced diet was notsagnificant factor affecting dietary practices in the final model, in the
interviews, some pregnant women highlighted tH4€Ps and community health workers
nevertheless helped them by improving their knowledge of good dietary practices.
Theyplay a role by informing and encouraging us to eat nutritious food. When you are
going to prepare a meal at home, you remember what they have said and you prepare
accordingly. It is like they remind you that you should cook nutritious f@o®: 30
years, uban resident, parity 2).
However, some participants found the shared information and mode of delivery during ANC
visits to be superficial. One participant reported asfolléto st | 'y heal t hcare pi
state the importance of specific foods thagairage us to eat, and they rush, so there is no

opportunity t o @&gekd5iears, rualxgsitleatnparityiS5)ons . 0
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The insights gained from the responses of the participants of qualitative interviews further
emphasized hogovernment intervgtionssuch as th&irinka program and owning a kitchen
garden an influence dietary practices, directly or indirectly. The following quote describes
how owning a kitchen gardeaifects daily diet and economic status.

A kitchen garden is useful teuse Ic a n 0 t prepare a meal wi t
Each dayds meal contains vegetabl es. I n &
vegetables and | use that money to buy other f@apk: 32 years, urban resident, parity
2).

However, not all governmeimterventions reach all beneficiaries in need. Despite their low
wealth category and nutritional status, no participants in the qualitative study reported being
part of the Shishakibondo program, a government interventicsupplement the dietary
practices of vulnerable households by providing fortified porridge flour to pregnant and

|l actating women as wel |l as young children ag

5.10Enablers and barriers to Good Dietary Practices among Pregnant Women Using the
SocioEcological Model
To beter understand the muliimensional factors influencing dietary practices during

pregnancy, the key findings from both quantitative and qualitative data were organized using
the SocieEcological Model. This framework allows for the classification of irdiisl,
interpersoal, community, organisational and policy leval influences. The table below
summarizes the major Enableaad barriers identified across these levels.

Table 5.5: Summary of enablers and barriers to good dietary practices

Level Enablers Barriers
. Nutrition knowledge, motivation Low appetlte and food aversiocultural
Individual food beliefs
for healthy pregnancy
Interpersonal Partner support, family foed Lack of partner involvement
sharing
Radio messageswningkitchen Food taboos, reduced land for cultivat
Community and marketlependacyurban areas)

gadens, social support network

Organisationa ANC counseling (when effectivisuperficial nutrition education at ANC

Girinka andkitchen gardens Food inseurity, Inadequate reach of

Govermment programs programs like Shishakibondo
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Recommendations from the participants in the qualitative study emphasized the need to address
two main issues: improving knowledge about good dietaagtmes during pregnancy and
addressing poverty, which impacts food availability and accessibilihe suggested
recommendations included community sensitisation towards owning kitchen gardens and
livestock, food supplements such as fortified flours tckenporridge, enhanced nutrition
education to improve knowledge of good dietary practices, initiation of ing@mnerating

activities, and provision afome startip kitsto improve household income.

This study was aimed at determining the digfaractices and their associated factors among
pregnant women in Southern Province, Rwanta found that 40% of participants had good
dietary practices. The low compliance with good dietary practice may be explained by the
characteristics of the parti@pts included in the study: most of them had low levels of
education, which has been reported in the literature to be associated with limited access to
nutritional information and employment opportunit{d9). This finding is important because

poor dietary practices are linked to nutritional deficiencies, which lead to adverse pregnancy
outcomes such as preterm delivery and infants with low birth wédgH. It could also explain

the high prevalence of anaemia among pregnhant women inaihe®n Province and is
suggestive of disturbances in nutritional markers, nutritional status, and pregnancy outcomes.
The prevalence of good dietary practices in our sty higher than that reported in a study

in South Gondar, Ethiopi&7.2%)(169), but lower than that in a study conducted in Dessie, a
town in Ethiopia (45.2%)(315) This differ e n c e may be attributed

characteristics and study settings.
Factors associated with dietary practices

The study findings illustrate an interaction of factors across different levels of the
socioecological model, from intrapersonal to goweent interventions, in influencing dietary

practices among pregnant women.
Individual factors

These are factors that relate directly to the pregnant woman. We found a positive relationship
between a high level of knowledge and good dietary practices highlights the significance
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of knowledge of dietary practices in making informed dietary choices. Individuals with limited
knowledge of dietary practices are unable to make the correct choice of healthy dietary
practices even when other necessary regsuere available. A study conducted in South
Ethiopia showed a positive association between a high level of dietary knowledge and good
dietary practice§119) However, knowledge does not always translate into good practices. For
example,physiological changes during pregnancy, such as food aversion and a decreased
appetitecan markedly disrupt dietary patterns, even among those with good knowledge, as has
been reported by the participants in this qualitative study. Food aversion or cravings increase
or decrease food inka and meal frequencyVhen an pregnant woman is aveteeeating

highly nutritious foods, it can lead to poor nutritional status and poor pregnancy outcomes such
as preterm birth and infants with low birth wei@B16). The negative effects of food aversion

on maternal dietary practices were reported in a study conducted in Etffdid®)aAlthough

food aversion often eases by the end of the first trimester, it is impartaightiight that it can

persist beyond that period, as was true for some of our study participants. Our study also found
that beyond the individual level, other factors play a role in dietary practices such as the

environment in which the pregnant womares.
Household factors

In addition to having adequate knowledge of dietary practices and being healthy during
pregnancy, a supportive environment affects the dietary practices of pregnant women.
Qualitative findingsshowed thatreceiving support from theifamilies including husbands,
children, and friends improves the dietary practices of pregnant women. This is consistent with
the literature, which shows that social support hétpsncrease motivation and drive the
adoption of healthy lifestyle changéxl7). Supportive husbandsay contribute financially to
ensure that the household has accessitotious foods In addition, social suppontnproves
physical and mental health and reduces the risk of pregnancy and birth compli¢ztigns
Conversely, unsupportive partners or a lack of social support experienced by some study
participants may lead fmoor dietary practices and is linked to stress, anxiety, depression, and
adverse pregnancy outcomes, such as preterm (@i®). Unsupportive husbands could
potentially hinder good dietary practices in the Rwandan setting because men are the primary
decison-makers and few women can decide about their h&2®). This finding points to the

need for interventions that include male partners or husbands.
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The education kel of the head of the household was positively associated with good dietary
practices in this study. This finding is consistent with that of a study conducted in Somalia
which reported an association between household head education level and dietexgspra
(321) This may be becauseusehold heads with higher education levels may be employed
and have higher household incomes, enabling treectess nutritious foods. In addition,
highly educated household heads may be more informed about healthy dietary practices during
pregnancy, allowing them to make informed nutritional choices and have improved societal
norms. This finding shows the impance of education in empowering and promoting maternal

dietary practices during pregnancy.

Quantitative results showed that pregnant women from households that owned a radio were
more likely to have good dietary practicesmpared with those from housédi® without

radios. This could be a proxy for socioeconomic status but also highlights the potential impact
of mass media in disseminating health messages, in this case about nutrition in pregnancy.
Participants who underwent the qualitative interviewslarpd how radio broadcasts
supported good dietary practices of pregnant women, particularly in rural areas. Similar

findings were reported in another study conducted in Northwest Etl{R{pia

Food insecurity decreased the odds of good dietary practices; this finding is consistent with
that of a study conducted Bouthwest Ethiopi&230) Qualitative data further revealed that

food insecurity is anajor barrierto good dietary practices and highlighted the importance of
addressing economic factotsis the most important issue to tackle because even when other
factors such as knowledge, support, and education are addressed, food insecurity still
compromises adherence to good dietary practiéesd insecurity often leads to restricted
access to vasus food types andan be linked to pregnancy complications such as anaemia,
gestational diabetes, pregnasinguced hypertensiof822), infants with low birth weight, and

an increased risk of birth defeq®23). In addition, food insecurity can cause stresiring
pregnancy324)and is associated with psychosocial outcomes such as anxiety and depression
(325). Given the implications of food insecurity during pregnancy, finding solutions to the

issue must be a priority and should be addressed in ANC visits.
Community factors

Cultural beliefs towards nutrition for pregnant women were expressed by the participants in
the qualitative IDIs. Cultural beliefs may affect the prescription of food and the importance
given to dietary practice§326) While there were no specific foods that were culturally
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prescribed to the pregnant women in the sample, there were foods that were prohibited such as
eggplant, fermented milk, avocado, and chilli. This is important to note because the prohibited
foods are rich in the nutrients required during pregnancy. Other studies have similarly reported
food restrictions during pregnancy owing to cultural bel{@6242,327)These beliefs should

therefore be addressed by improving education.
Health system factors

The study found that HGPdelivered practical guidance on how to prepare a balanced diet
during ANC visits.Pregnant women reported that they attended these sessions but that their
experiences varied between those where the sessions were helpful and others where the
pregnant wome perceived the information provided to be superficldlerefore, pregnant
women may be more likely to make positive dietary behaviour changes if told to do so by an
HCP that they understand and perceive as knowledgeable on th€8&f8)id he report of the
provision of superficial nutritional information in some ANC sessinay be due to a lack of

time, teaching resources, and nutritionas@rving training329). This was found in Ethiopia
where a study reported a gap in nutritional knowledge among FZOB} These health system

level constraintshould be addressed to ensure comprehensive edubatianse evidence
suggests that effective nutrition counselling is associated with pregnant women making

positive dietary changes.
Government intervention

Participants in the qualitative study reportiedt having a kitchen garden positively influenced
dietary practices because it allowed them access to a variety of foods including fruits and
vegetables. This is particularly important in rural areas where people have limited income
generating activitiesand poorer purchasing power than in urban areas. Kitchen gardens
improve the dietary practices in general by increasing food availability and dietary intake of
several nutrients; thereby preventing malnutrition among women. Studies conducted in
Pakistan, Ehiopia, and Tanzania showed that kitchen gardens significantly improved food
availability and accessibilit{330)331).

The Girinka programwas reported to influence dietary practices because ownership of
livestock helped improve access to and consumption of aisiowgite foodOur study found

that even when households were not consuming livestock, but were selling it, it nevertheless
increasd purchasing power for other nutritiously important food, thereby positively affecting

dietary practicesThis finding is consistent with that of a study conducted in Tanzania that
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showed that owning livestock affects dietary practices posit(&3%) However, the lack of
statistical significance of these interventions in the quantitative study should not be overlooked
and points to the need for further studies with apprapsaidy designs to fully explore this
relationship.

The gqualitative study also found that the shishakibondo government intervention did not reach
all women interviewedThis programcould positively affect pregnant women by improving

their nutritional stais and pregnancy outcomes. The failure to reach all pregnant women,
particularly those who are malnourished or from low socioeconomic backgrounds, can
perpetuate inequalities and have detrimental effects on unreached populations. It can also
exacerbate egting health disparities, leading to higher rates of maternal and infant mortality

as well as increased incidence of birth defects and developmental disorders among unreached
populations. To maximize the effectiveness of such interventions, it is esgenéiabure
equitable access to fortified foods by extending the inclusion criteria and addressing the

underlying socioeconomic determinants of malnutrition.

The strength of this study is that it used mixed methods. Combinititgatjva and quantitative
methods allowed a comprehensive analysis and understanding of the dietary practices and
associated factors. However, there is a lack of a standard quantitative tool to assess dietary
practices. Social desirability and recall biasild have affected the study since the interviewees

were asked to remember and report their personal dietary practices.

The study findings provide a nuanced understanding of the factors influencing the dietary
practices of pregnant women in $loern Province, Rwanda. They highlight the role of food
insecurity, knowledge of dietary practices, owning a radio, education level of the household
head, healthcare and government interventions, social support, and cultural contexts in
determining dietarypractices during pregnancyhen considering how the findings from this
study interconnect, it is apparent that they operate within a complex web of influences from
different levels. For instance, nutrition education provided by HCPs and community health
workers may equip pregnant women with enough knowledge to make healthier dietary choices.
However, this knowledge may not lead to good dietary practices if women live imfgeclire

households or lack support from their husbands or community membettserfusre, male
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partners may be unable to support the dietary practices of pregnant women because of cultural

beliefs, insufficient knowledge, or food unavailability.

Government interventions, such as the Girinka program and kitchen gardens, offer
opporturities for solutions to address food insecurity and promote good dietary practices.
However, they may not improve dietary practices if households lack the necessary resources

to persist with these initiatives (home gardens or domestic animals

Based on the findings of this study, a migtrel approach is recommended to improve dietary
practices among pregnant women. At the individual level, targeted nutrition education should
be enhanced through antenatal care services, ensuring thaamregomen receive clear,
specific, and actionable information about the importance of balanced diets and how to achieve
them using locally available foods. Community health workers should be trained to provide
ongoing support and followp. At the interpesonal and community levels, male partner
involvement should be actively promoted through community outreach and health education
sessions that emphasize their role in food provision and emotional support during pregnancy.
Strengthening communilyased iiatives such as kitchen gardening, local food
demonstrations, and peer support groups can also empower women to adopt healthier practices
despite financial limitations. At the structural level, interventions to improve food security must
move beyond broadefinitions and focus on increasing the availability, accessibility, and
affordability of diverse and nutritious foods. This includes expanding the reach of government
programs such as Girinka and Shishakibondo, with improved targeting to ensure inafusion
nutritionally vulnerable households. Finally, the use of mass media, especially radio, should be
scaled up to disseminate culturally appropriate and evideased messages on maternal
nutrition, given its positive association with dietary practicethis study. Collectively, these
strategies should be integrated into maternal and child health programming to ensure

sustainable improvements in maternal nutrition.
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Chapter six: Dietary diversity and associated factors among pregnant
women in the Southern Province of Rwanda: A facility-based cross-
sectional study

Dietary diversity is differenyet complementary tdietary practices. Whildietary practices
includebehaviors such as meal frequency, consumption of spémificitems skipping foods,
dietary diversityemphasegparticularly on different food groups consumed during a given
period.Assessment of dietary diversitglps to predict thenicronutrient adequacy arithve
anoverallinsight about theliet quality which cannot be fully captured by solely asses#ieg
generaldietary practice While chapterfive provides a generaliew, coveringa variedrange

of dietarybehavors and ®cioecological factorschapter siprobesdeeper into one important
aspecibof diet quality, both offering a comprehensive picturend in-depthanalysis of dietary
practices of pregnant womelm addition the qualitative insights gathered in chapter seven

about the spport provided by healthcare providers and male partnersdedpenthe
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understandingf the quantitative finding$elping to explain why somfactors mayenableor

impededietary diversity.

The inadequate dietary diversity of pregnant women in lamd middleincome countries,
including Rwanda, is rising and ldiag to macro and micronutrient deficienci@be extent of

dietary diversity and the factors contributing to it are unknown in Rwdilds crosssectional
study,with 612 women who attended antenatal care servioes Rwand a P®mvin€go ut her
identified determinants of dietary diversity among pregnhant worAemultistage sampling
scheme was used in which four districts were sampled, thereafter one urban and one rural health
centre was sampled in each district and finally, a systematic sample of pregmaen was
selected in each sampled health cemiretary diversity was measured using Minimum Dietary
Diversity for Women (MDDBW), and multiple logistic regression models were fitted to identify
factors associated with dietary diversi@nly 44.1% 95%confidence interval (Cl) of [40.1%,
48.0%) of participants had adequate dietary diversifgproximately 95.4% of participants
consumed grains, white roots, and tubdise food groups that were the least consumed
consisted of eggs (n = 99, 16.4%), aslwslthose consisting of milk and milk products (n =

112, 18.5%)The factors which were positively associated with dietary divengig owning

a radio (adjusted odds ratio [aOR] = 1.90 [95% CI 1.27, 2.85]), maternal education (aOR =
1.85 [95% CI 1.28, B5]), having a kitchen garden (aOR=1.69 [95% CI 1.11, 2.57]) and
nutrition knowledge score (aOR =1.45 [95% CI 1.21, 1.74]) for adoiat increase in
nutrition knowledge scorelhe factors negatively associated with dietary diversity include
food insecuty, which reduced the odds of dietary diversity (aOR = 0.19 [0.07, 0.50]) per five

unit increase in food insecurity. Furthermore, the odds of adequate dietary diversity were lower
among urban residents than rural residents (aOR = 0.69 [0.47, 1.03hod$ehold size was
associated with dietary diversity with the odds of dietary diversity decreasing by 12% for a
five-unit increase in household size (aOR=0.88 [0.79; 0.99P6 had poor nutritional status,
indicated by theirmid-upper arm circumferenc@MUAC; < 23cm). Enhanced nutritional
education is needed to improve the nutritional knowledge of this population with particular
emphasis on the consumption of anirsalirce foods. Sensitisation activities promoting
ownership of kitchen gardens and radieswcl d | mprove dietary diver

pregnant women.
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Pregnancyisai gni fi cant and nutriti onal3B3)becdusanandi n
the physiological changes that ensure foetal growth and development kegletonutritional

demands during pregnancy.h& World Health Organization (WHO) recommends that
pregnant women adopt healthy dietary practices by consuming adequate protein,
carbohydrates, vitamins, and miner@¥ To comply with this recommendatioget National

Food and Nutrition Policyof Rwanda ecommends intervention packages that combine
nutritional education about consuming nutritious and diverse foods and improvedtagicu
practicesThese agricultural practices include 1) kitchen gardens to promote access to minerals

and vitamins through vegetables; and 2) livestock ownership, mainly through the Girinka
program ( mearfmerpgor® ohamiclow’ ) t @rotgins anthmthes a c C €
nutrients(334).

TheseNational Food Nutrition Policynterventions were introduced because adherence to a
diverse daily diet ishe main strategy for complying with the WHO recommendaf835).

Dietary diversity is definedash e * number of food types consu
groups duri ng ¢) Isipfeguently repdrtedpas a praxyl ihdicator of diet

guality andcan be sumarised using the number of food groups consumed during the previous

24 hourg2). Dietary diversity promotes good health by preventing micronutrient deficiencies

(3). Inadequate dietary diversity, which is consuming fewer than five food groups in the
previous 24 hourss prevalent among pregnant womendw- and middleincome countries

(23).

Studies report a high prevalence of poor dietary diversity during pregime@cygmia, Ethiopia
(74.6%)(3), North East Ethiopi&68.6%)(252), and Tanzania (54%336). A study inNigeria

found that many women consumed vegetables, and among them, half practised food
restrictions with regard to meat, eggs, and fish due to food t4B8a@¥ \WWomen in bw- and
middle-income countriehave a starchased diet that is largely deficient in anirsalrce
foods and vegetables and fruit, which are rich iotgin and minerals needed for tfuetus
(338).

When pregnant women do not diversify their diets, it leads to nutritional deficits, which is a
public health concern irolw- and mddle-income countriesMaternal undernutrition varies

betwen 10% and 19% in many countries of sub S
and sout h (339 mtdeveldpingAsuntiges, more than half of all pregnant women
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have nutritional anaem[&4]: The prevalence of anaemia among reproductive women is 52.5%
in theWHO South Asian region and 46% in the African redig#0).

Poor nutritional status during pregnancy negatively affects the physiological growth of the
foetusand increases the risk of preterm delivery, low birth weight, and maternal morbidity and
mortality (24). The effect of deficient nutritional intake during pregnancy significantly shapes
foetal health and exposure to some adulthoodaoznmunicéle diseasesdowever high

dietary diversity results in sufficient nutrients to ensure proper foetal gi@41h)

Different factors contribute to dietary diversity during pregnancy. Studies report that factors
associated with good dietary diversity during pregnancy include adequate knowledge of proper
nutrition (342), middle to high income, and demographic characteristics, such as maternal age,
education, occupation, and marital sta(@43) In addition, food security, includingoth
accessibility and affordability, is associated with dietary dive(8idiyt). Ownership of a radio,
livestock, and a home garden positively affects dietary divef@2y Furthermore, cultural
beliefs and food taboos can negatively affect the dietary diversity of pregnant women because
these taboos apply to green vegetablesesé, yoghurt, green peppers, sugar cane, and other
nutritious foodg345,346)

There is a shortage of studies on the factors assdaiatie dietary diversity among pregnant
women in RwandaA 2017 study conducted in Kigali City reported that 50% of study
participants did not achieve the Minimum Dietary Diversity for Women (MIBD score

(299} however, the study did not assessfdwtors contributing to this low score. Addressing
this gap is critical because the 262020 Demographic and Health Survey of Rwanda report
thatanaemia among pregnant women has increased from 17% in 2010 to 25% in 2020, and the
SouthernProvinceaccoungd for the highest prevalence of anae(Bi®). Approximately 9%

of the women inle Southern Province were underweight with a body mass index (BMI) <
18.5, compared to 6% of women nationgd®®). Poor maternal dietary diversity could have
contributed to this high prevalence of anaemia and low BMI among pregnant women.
Therefore, this stly assessed the status of dietary diversity, its determinants, and the

nutritional status of pregnant women in the Southovinceof Rwanda.
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This crosssectional study was conducted with pregnant womegivieg antenatal care (ANC)
services It was conducted in the Southern Province of Rwanda, which shares its borders with
Kigali City and the Northern Province to the North, the Republic of Burundi to the South, the
Eastern Province to the East, and the t&f@sProvince to the Wesn 2017, the Southern
Province was ranked the second among five Provinces in having household food insecurity
(20.5%) and the third in the poverty rate, which increased from 12.9 to {849%According

to the 20142015 Demographic and Health Survey d&®wanda and hte 20192020
Demographic and Health Survegsults, the Southern Province accounted for the highest
prevalence of underweight and anaemic pregnant women. Data were collected within two
months, from MayL6" to July18" 2022.

Adult pregnant women (> 18 years) who gselported being healthy in their second or third
trimester were recruited to participate in the study. Women who were not healthy were
excluded because some chronic diseasgsine special diets, which could affect dietary
diversity. Pregnant women in their first trimester were excluded because most pregnant women
are physiologically unstable and experience dietary disturbances, which could affect their
dietary diversity.

A sanple size of 612 pregnant women was chosen as the appropriate sample size to estimate

the proportion of pregnant women with adequate dietary diversity to within 5%, using the

formula(348): ¢ ——

We assumed that the proportion of women with adequate dietary diversity would be
approximately 50%, which would make our sample size Gion slightly conservativeA

sample size of 385 was considered sufficient to estimate the proportion to within + 5% (as
measured by the 95% CI for the proportion). This sample size assumed that a simple random
sample of women was recruited; thus, alloa@s needed to be made for any clustering effects

of women within a clinic. Assuming a moderate design effect of 1.5 increased the sample size

to 578, and allowing for a 6% of refusal rate led to the final sample size of 612.

A multistage sampling schemew/used to sample 612 pregnant women. At the first stage four

out of the eight districts in the Southern Province were selected using simple random sampling.
At the second stage in each of the four sampled districts one urban health centre and one rural
heal th centre were selected using stratified

“urban”) . This gave a selected sample of ei
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expected to receive about 200 pregnant women monthly, this wouldgiggpected total of
approximately 1600 pregnant women. Since we required a sample of 612 women, the sampling
interval was approximately 3. In each of the sampled health centres a systematic sample of
pregnant women was selected with a random start aftehvwevery third woman was sampled.

Before data collection, eight interviewers (nurses and midwives) were trained for three days to
collect quantitative data including anthropometric measurements. They were informed about
thestudy s purpose, data collection process and
translated into the local language (Kinyarwanda), and they werestex in health centres
which were not part of the study ensure that all questions were claad interviewers had

the same understanding of them. After thetpst, a few questions were adjusted for clarity.

In addition, data collection tools weanonymous,and Codes were used to identify the
participants. Two interviewers were allocated to ediskrict to collect data from the health
centres located in that particular district. Interviewers approached the healthcare providers in
the ANC service and requested the list of pregnant women registered for ANC consultations.
They approached every tdipregnant woman and briefly explained the stldhereafterthe
nutritional status of each pregnant womaas evaluated by measuring their MUAC using-non
stretchable MUAC tape designed for adufise literature reports that MUAC is the easiest
anthroponetric measurement of nutritional status in pregnant women, since it is easy to
measure, does not require much training or resources and unlike BMI does not require
calculationsMost importantly, MUAC is a better nutritional status indicator than BMI bezau

it changes minimally during pregnan€g49). Two researchers independently assessed the
MUAC value of the nordominant arm to the nearest @rh without cbthing on the arng350).

The MUAC of each pregnant woman wasaeled, and in case of a difference in measurements
between two researchers, the average MUAC was considered. Toi MUWAC of 23 cm

was used as it has been recommended by different authors, especially for Asian and African
pregnant women(351) Pregnantwomen were assigned to one of two categories: poor
nutritional status (MUAC <28 m) or good nutri tamp(@bda)l st at us

Outcome variable
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Dietary diversity was assessed using the M@Dadapted from the Food and raulture
Organisation guideline@l) by creating a list of foods that axally available The MDD-W

indicator consists of 10 food groups; participants receive a score of 1 for a given food group if
she consumes at least one item in that food group; otherwise, the participant receives a score
of zero for that food groufd he asessment was conducted by asking participants to report all
drinks and foods they had consumed the previous day (the last 24 hours), and a probing
technique was used to help pregnant women recall all foods and drinks consumed. A list of 56
local foods wasncluded in the questionnaire and sorted into 10 food groups. This list is
provided as a supporting file in table She total dietary diversity score was calculated and
dichotomised as adequate dietary diversity (consumption of five or more food goyups)

inadequate dietary diversity (consumption of less than five food gr¢ips)
Explanatory variables

Data collected on sociodemographic characteristics included occupation, age, marital status,
education, and religion, and data on obstetric characteristics included gestational weeks, parity,
and the number of ANC visits. The@goeconomic section of the questionnaire assessed
participants’ ownership of a radio, a mobile
which is a social stratification based on household income, ranging from the highest income of

the richest buseholds, to the lowest income of the poorest and most vulnerable households in

society.

Nutritional knowledge was assessed using the questionnaire adapted from the Food and
s  Kn (808) leimtlgded 13 At t i t L

items, which assessed knowledge of adequate nutrition, recognition and prevention of anaemia

Agricul ture Organisation

during pregnancy, the importance of nutrition during pregnancy, and weight gaitingesul
a score between 0 and 32. Nutritional knowledge was classified as poor (< 50%), moderate
50%7 4 %), and good (= 75%). The items assesse:

We measured the household’s foodiyARmssBalety us
designed by Food and Nutrition Technical Assista(@¥9) The scale consists of nine
‘occurrence questions’ and nine questions
occurrence questions characterise difieidmensions of food insecurity, and the frequency

of occurrence question is skipped if the participant reports that the corresponding occurrence
has not occurred during the previous four we@sdays) For descriptive statistics, levels of

food insecuty included in theHousehold Food Insecurity Access Scedmged from no
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insecurity (score < 2), mild insecurity (scorelR), moderate insecurity (score-1%), and

severe insecurity (score > 17). The actual score was used for the multivariable analysis
Questions pertaining to the policy were adapted from the existing Rwandan program to assess
the availability of kitchen gardens and being part of the Girinka program (i.e. the one cow per

low-income family program).

Socialsupport was assessed using thetévinity Social Support Scale designed by Webster et

al. (309) It covers six items and assesses family support, such as the help from husband,
friendship network, conflict with husband/male partner, feeling controlled by husband/male
partner and feeling loved by husband/male partner. Every item was assessed cparive
Likert scale ranging from 1 to 5 points with a possible maximum score of 30. For descriptive
purposes, Maternity Social Support Scale was categorised as low social Sipfi8it
moderate social support @24) and high social support (Z80). However, the actual score

was usedn data logistic regression.

Data were cleaned using STATA Release 16, which was also used to analyse the data by
computing descriptive statistics, namely frequencies and percentages for the categorical
variables and means and standard deviations (SD) for quantitative variables. We did a complete
case analysis; those who had fasted on the previous day were excludedefranalysis. In

the whole study, there were very few missing values. The procedure explained below was used
to select the final multiple logistic regression model for dietary diversity. Initially univariable
logistic regression models were fitted to idntactors that were potentially associated with
dietary diversity, using a liberal screeningvgue of 0.20 to ensure that all potential
confounders were investigated. In addition, variables that were part of the design (district and
rural/urban) and v@ables previously identified in the literature as being associated with dietary
diversity (age and wealth category) were included in the final model irrespective of statistical
significance. The quantitative explanatory variables were included in thd asdentinuous
variates, with fractional polynomials used to test for anyli@arity in their effect, as several
authors have pointed out the disadvantage of categorising continuous exposure \@é@ébles
222,310) Once the pool of potentialxplanatory variables had been identified, backward
elimination with a nominal yvalue for exclusion of 0.05 was used to select the final model,
with district, rural/urban, age and wealth category fixed in the final model, While backward

elimination and otér stepwise procedures have a number of-lwewn disadvantages, it is
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recommended for analyses such as this in which there is no primary exposure of interest, and
it has the relative advantage that negatively confounded sets of variables are legs bkely
omitted from the model since all important explanatory variables are included in the initial
model. This recommendation can be found Ghapter 10 of Regression Methods in
Biostatistics: Linear, Logistic, Survival and Repeated Measures Models. SEddiah by
Vittinghoff E and colleagues in (2012). Due to the small number of clusters (8 health centres)
in our model, we fitted terms for district and rural/urban rather than adjusting for clusters as

random effects.

The impact of factors on dietarywdirsity was expressed as odds ratios with 95% confidence
limits. Interactions involving the main exposures of interest (ownership of a radio, having a
kitchen garden, food insecurity and nutritional knowledge) were investigated but none were
found to be dtistically significant. Potential multicollinearity was investigated through
looking at the variance inflation factors for the final model, but no multicollinearity was found.

In addition, we checked for goodness of fit of the final model using the Hdseneeshow
goodness of fit test, which showed no evidence of lack of fit. We computed the Cronbach alpha
for food insecurity which became 0.93 and maternal social support, which became 0.74

indicating acceptable reliability.

The implementation of this study complied with the Declaration of Helsinki. This study was a
part of a research project that has been approved by relevant authorities. Ethical clearances
were secured from the Institutional Review Board of thévéisity of Rwanda, where the

study was conducted (287/CMHS IRB/2021), and the Human Research Ethics Committee
(Medical) of the University of Witwatersrand, where the corresponding author is registered
(M211046). Before the survey, participants providedtam consent to be part of the study

after receiving comprehensive details abih purpose, benefits, and risks of participation
Participants were also assured that their participation was voluntary and that the information
they provided would remainoafidential. They signed the consent form or provided

fingerprints (for illiterate) as they were abal@ years old.
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Of the 612 pregnant women who participated in this statywho reported that they had
fasted 24 hrs before the interview date were excluded from the analysis because, in this case,
the previous 24 hours were deemed not representative of their usual dietary diversity practices.
Therefore, the data analysicinded 606 participants. The mean age of the participants was
(28 + 6.5 SD)years. A large proportion of participarfts= 267) was between 25 and 34 years

old, and 138 (51.7%) of them presented with inadequate dietary diversity. A total of 402
participans attended primary school; among them, 254 (63.2%) had inadequate dietary
diversity. A total of 498 participants were married and more than half of them had inadequate
dietary diversity (n = 265, 53.2%). Many participants (n = 243) reported being indibiedse
wealth category (poor), and among them, 140 (57.6%) had inadequate dietary diversity; 306
women were classified as experiencing severe food insecurity, and the majority of these women
had inadequate dietary diversity (n = 203, 66.3%). As for theiiceli characteristics, most of

the participants attended two to three ANC visits (n = 394) and 212 (53.8%) had inadequate
dietary diversity (Tabl&.1).

Table 0.1: Sociodemographic, economic, and obstetric characteristics of participants

Dietary Diversity

Factor Category Adequate | Inadequate Total
n (%) n (%) (N=606)

Overall 267(44.1) 339(55.9)
Age (years) Mean (SD) 29(6.7) 28(6.2) 28(6.5)
18-24 91 (41.2)| 130 (58.8) 221
25-34 129(48.3)| 138 (51.7) 267
2 35 47(39.8) 71(60.2) 118
Education None 12(35.3) 22(64.7) 34
Primary 148(36.8) 254(63.2) 402
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Religion

Occupation

Marital status

Household size

District

Residential area

Gestational weeks

Parity

ANC visits

Ubudehe category

Radio

Telephone

Access to
agricultural land
(n=605)

Kitchen garden
(n=609H

Food security

Secondary and abovg

Christian

Other

Housevife

Paying job
Married
Single
1-3

4-6

=2 7
Gisagara
Huye
Kamonyi
Ruhango
Rural
Urban
13-27
2844
01

2-3

>=4

0-1

2-3

>=4
Poorer
Poor
Richer
Unknown
No

Yes

No

Yes

No

Yes

No

Yes

Food security

Mild food insecurity
Moderge food

insecurity

107(62.9)
251(43.4)

16(57.1)

204(41.5)

63(54.8)
233(46.8)
34(31.5)
136(47.1)
105(42.3)
26(37.7)
55(36.2)
57(38.3)
103(67.3)
52(34.2)
142(47.0)
125(41.1)
100(45.25)
167(43.4)
155(47.8)
81(40.1)
31(38.7)
59(37.3)
182(46.2)
26(48.2)
55(42.9)
103(42.4)
101(45.3)
8 (66.67)
93(32.1)
174(55.1)
34(26.9)
233(48.5)
114(47.9)
153(41.7)

74(34.9)
193(49.1)
61 (73.5)

54(58.7)

49(39.2)

63(37.1)
327(56.6)

12(48.9)

287(58.5)

52(45.2)
265(53.2)
74 (68.5)
153(52.9)
143(57.7)
43(62.3)
97(63.8)
92(61.7)
50(32.7)
100(65.8)
160(53.0)
179(58.9)
121(54.75)
218(56.6)
169(51.2)
121(59.9)
49(61.3)
99(62.7)
212(53.8)
28(51.8)
7367.1)
140(57.6)
122(54.7)
4(33.3)
197(67.9)
142(44.9)
92(73.1)
247(51.5)
124(52.1)
214(58.3)

138(65.1)
200(50.9)
22(26.5)
38(41.3)
76 (60.8)

170

578

28

491
115
498
108
289
248

69
152
149
153
152
302
304
221
385
324
202

80
158
394

54
128
243
223

12
290
316
126
480
238
367

212
393
83
92
125
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Nutritional

knowledge

Social support

Severe food
insecurity
Poor
Moderate
Good

Low
Moderae
High

103(33.7)

54(31.1)
94(45.6)
119(52.6)
36(27.7)
123(49.6)
108(47.4)

203(66.3)

120(68.9)
112(54.4)
107(47.4)

94(72)
125(50.4)
120(52.6)

306

174
206
226
130
248
228

This study found that the mean dietary diversity score was 4.40 (SD = 2.14). Details about
dietary diversity score are provided in supplement tableL83s than half ofhe participants

had adequate dietary diversity (n = 267, 44.1%), with a 95% CI of [40.1%, 48.0%]. The most

consumed food group was that consisting of grains, white roots, tubers (n = 584, 96.4%), and
pulses (n = 47578.4%). The food pups that were the least consumed consisted of eggs (n =

99, 16.4%), as well as those consisting of milk and milk products (n = 112, 18.5%). More

details are provided in (Tab&2).

Table 0.2:Dietary Diversity of pregnant Women

Food groups

Frequency
(n=606)

%

Grains, white roots and tubers, and planta

584

96.4
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Pulses (beans, peas and lentils) 475 78.4

Nuts and seeds 186 30.7
Dairy 112 18.5
Meat, poultry and fish 251 414
Eggs 99 16.3
Dark green leafy vegetables 365 60.2
Other vitamin Arich fruits and vegetables 213 31.5
Other vegetables 201 33.2
Other fruits 207 34.12

Dietary diversity adequacy

Adequate >=5 267 441
Inadequate <5 339 55.9
Mean dietary diversity score SD
4.40 2.14

SD: Standard Deviation

6.4.3. Nutritional status and dietary diversity of pregnant women in the Southern Province

In this study, 141 (23.1%) pregnant women had a MUAZ3 em, indicating poor nutritional
status. The mean MUAC was 24 (SD = 2.64) and the goortion of participants with poor
nutritional status was higher among those with inadequate dietary diversity (25.7% vs 19.1%),

which was a marginally significanp & 0.053) difference (Tablée.3).

Table 0.3: Nutritional Status and Dietary Diversity.

VARIABL | CATEGO NUTRITIONAL STATUS CHI- P-
E RY SQUA | VAL
RE UE
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Poor  MUAC<2xm)| Good ( MUAWnN 3

n (%) (%)
DIETARY | Inadequate | 87 (25.7%) 251 (74.3%) 3.7336 | 0.053
DIVERSI | Adequate |51 (19.1%) 216 (80.9%)

TY

MUAC, mid-upper arm circumference

The results of fitting multiple logistic regression models to find factors associated with
adequate dietary diversity asemmaried in Table6.4. The adjusted odds ratio (aOR) for
owning a radio was 1.90ith a 95% CI of [1.27, 2.85] and having a kitchen garden (aOR =
1.69[1.11, 2.57])ncreased the likelihood of adequate dietary diversity. Food insecurity was
associated with inadeqte dietary diversity, as indicated by the aOR < 1 for adequate dietary
diversity (aOR = 0.19[0.07, 0.50]pther factors associated with dietary diversity were
maternal education (aOR = 1.85[1.28, 2.6&iritional knowledge (aOR = 1.45[1.21, 1.74]),
household size (aOR=0.88[0.79;0.99]), and urban residence (aOR = 0.69[0.475Ho0&hg

a significant difference in dietary diversity among the four distrigks 0.001) with the odds

of dietary diversity being highest in Kamonyi district (Tabk). The overall variance inflation
factor was 1.43 and the highest was 2.65; the Ho$mereshow goodness of fit test showed
no evidence of a lack of fit (P=0.469).

Table 0.4: Determinants of Dietary Diversity of Pregnant Women in the Southern
Province of Rwanda

Factor (n=612) Category Unadjusted OR p-value | Adjusted OR [95% | p-value
[95% CI] ClI]
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District Gisagara 1 1 <0.001
Huye 1.09[0.68,1.74]  0.710 1.43[0.81, 2.48]
Kamonyi 3.63[2.26,5.82] <0.00 4.29 2.43, 7.56]
Ruhango 0.91[0.57,1.46]  0.719 1.33[0.73, 2.42]
Residence Rural 1 1 0.005
Urban 0.79[0.57, 1.09] 0.144 0.59[0.40, 0.87]
Age Per oneyear increase .99[0.97, 1.02] 0.526 1.01[0.98;1.04]
Ubudehe category 0.97[0.79, 1.18] 0.778 0.93[0.73;1.18]
Education-cubed 1.03[1.01, 1.04]] <0.001 1.02[1.01, 1.03] 0.003
Religion Christian 1
Others 1.76[0.82, 3.80] 0.004
Occupation Housewife 1
Paying Job 1.66[1.10, 2.49]  0.014
Marital status Married 1
Single 0.52[0.33,0.81] 0.145
Household Size Per one member 0.82[0.64, 1.04] 0.115 0.88[0.79;0.99] 0.03
increase
Gestational week Per one unit increase 0.99[0.97, 1.02] 0.811
Parity Per one child increasg 0.80[0.63, 1.00] 0.058
ANC visits Per one visit increase 1.30[0.98, 1.74] 0.065
Radio No 1 1 <0.001
Yes 2.64[0.89, 3.67] <0.001 1.85[1.25, 2.75]
Telephone No 1
Yes 2.60[1.69, 4.00] <0.001
Access to agricultural No
land Yes 0.78[0.56, 1.08] 0.147
Kitchen garden(n=611) No 1 1 0.009
Yes 1.81[1.28,2.55]  0.001 1.83[1.21, 2.76]
Food insecurity Per 5 units increase .065[0.03, 0.14] <0.001 0.16[0.06, 0.40] <0.001
Nutritional knowledge Per 5 wunit 1.41[1.22,1.62] <0.001 1.51[1.27, 1.81] <0.001
Social support Per 5 units increase 5.7[1.91;16.81] 0.002

OR: Odd ratio

This study assessed the dietary diversity of pregnant women who attended ANC services in the
SouthernProvinceof Rwanda and investigated the factors associated with adequate dietary

diversity.Less than half of all the pregnant women (44.1%) met the minimum dietary diversity
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criterion of consuming at least five food groups in the previous 24 hbhesdeterminants of
dietary diversity among the study participants include owning a radio, hakibchen garden,
food insecurity, nutritional knowledge, maternal education, household size, and being urban

residents.

The proportion of pregnant women who achieved adequate dietary diyé4dsityo)was lower

than the proportions reported in studiesducied inHosanna Town, Ethiopia (57.4%92),
Southwest Ethiopia (48.3%352), Nepal (55%)353), and the Gurage Zone, Ethiopia (57.9%)
(343). However, the proportion was higher than those repantstudies conducted in North
East Ethiopia(31.4%) (252) and Oromia Ethiopia (23.6%)3). This discrepancy can be
explained by differences istudy periods and the geographical and sociocultural differences

between the countries.

Grain, white root, and tuber foods were more consumed (96.4%) than other food groups. This
finding is consistent with the literature that stsathat the diet of pregnant womenamw- and
middle-income countriess mainly cereabased and deficient in anirmsburce food$354) It

is also similar to the findings of a study conducted in Southwest Ethiopia that report that 99.8%
of pregnant mothers consumed food consisting of white roots, grains, and(88&®r$-ood

groups that were less consumed by the participants in this study include eggs (16.3%) and milk
and milk products (18.5%), which may be related to the higher price of asimaie foods.

Thus, some pregnant women may have limited their consumptioanohal products to
holidays (Christmas and Easter) and ceremonies. However, these days were excluded from the
data collectionFurthermore, some cultures restrict anisalrce foods during pregnanc
because these foodse considered taboo during pregnancy; for example, some pregnant
women in Tanzania and South Africa restrict meat, milk, and eggs due to cultural norms
(135,356) Similarly, a high onsumption of ceredlased foods was reported in a study
conducted in Tanzani&336). However, this finding was different from the results of a study
conducted in East Gojjam, Ethiopia, that report that legumes and seeds were the most
frequently consumed food groups (85.5@57). This difference may be due to sediporting
differences, geographical location, and seasonal variaftus.finding implies that pregnant
women in the Southefrovinceof Rwanda are likely to have nutritional deficiencies and poor
pregnancy outcomes because they do not consume a sufficienttawshanimalsource foods
containing higher quality protein and vital micronutrients essential for positive pregnancy

outcomes and the growth and development of infe3H8).
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Maternal education was positively associated with optimal dietary diversity in this\studi,

may be related to participants’ greantmr acce
improved their nutritional knowledge, and hence, their dietary diveiycation is a proxy

measure of socioeconomic status, which could influence the ability to afford various types of
food, andess education and a lower socioeconomic statuisl aaterfere with dietary diversity

because of a lack of basic information on nutrition, regardless of other circumstances. This
finding is similar to the results of a study conducted in Brazil that report that socioeconomic
factors, including a high edational level, were associated with varied dietary patt@6s).

According to this study conducted in Brazil, a varied dietary pattern consistadaids food

grains, cereals and tubers’,

items, such as
Similarly, a study conducted in Ethiopia among pregnant wofoand that secondary and

tertiary education of mothers were associated with adequate dietary diversity. [7]

Household size negatively affects the dietary diversity of pregnant women. Increased
household size decreased the odds of adequate dietary tgfiaarging pregnant women. It

may besincea large household decreases the quantity and quality of food consumed per person
because the food is shared among many people. Consequently, many families prioritise food
guantity over quality, leading to poor digéication of consumed food. It is consistent with
other studies conducted in South Africa and Nigé&0,360)

Owning a radio was positively associated with the dietary diversity of pregnant women in this
study. Pregnant women who owned a radio were two times more likely to vary their diet than
those who did not own a radidhis finding may be because owning radio could expose
pregnant women to nutritional information that can affect their dietary practices. The economic
status of participants who owned a radio may have been higher than that of those who did not
have a radiowhich could have increased their access to information, and thereby, improved
their dietary diversity. However, studies with appropriate design could help identify such
association. This finding is similém the results ohsecondary analysis of dat@ifn three sub
Saharan African countries (Gambia, Liberia, and Rwanda) that report that mothers who had

access to radios were more likely to diversify the diets of their chi(@&%).

Having a kitchen garden was positively associated with dietary diversiyodds of pregnant
women who owned kitchegardens having good dietary diversity were 1.59 times higher than
for pregnant women who did not own a kitchen garddris finding may be explained by the
greater likelihood of a kitchen garden owner consuming different types of vegetables without
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purchaing them, and using the money that might have been used to buy vegetables to purchase
other food groups. Furthermore, kitchen garden owners can sell their excess vegetables and use
their earnings to buy different varieties of food groups. A randomisecbtied trial conducted

in Tanzania to evaluate the effect of home gardens on dietary diversity among women observed
that the women in the intervention group consumed more food groups than those in the
comparison grougd331) The consistency of these results between the two studies can be

attributed to the similarity between the study participants and their geographical locations.

In the present study, was found that food insecurity predicts adequate dietary diversity. This
means a negative association whedeerease in food security was associated with a decrease
in the odds of adequate dietary diversitshich was most likely because food insegurit
decreases household food availability and accessibility, resulting in poor dietary diversity
practices. Limited food availability affects inthemusehold food allocation because pregnant
women often prioritise the nutrition of their family members oveirt own nutritional
requirements. Studies conducted in Malawi and Ethiopia similarly found that women from
households with moderate and severe levels of food insecurity had a low dietary diversity score
and inadequate dietary diversity compared¢men fom households with low levels of food
insecurity(219,362,363)

This study highlighted the positive relationship between nutrititnalvledge and dietary

di versity. Having nutritional knowl edge incr
dietary diversity. These results are consistent with those of studies conducted in (@&wi
Bangladesh{365), and India(366), which found that having adequate knowledge of optimal
nutrition during pregnancy translates to the practice of comgufood from different food
groups.Interestingly, the urban residence was negatively associated with adequate dietary
diversity. Pregnant women treated in urban health centres were less likely than those from rural
health centres to achieve adequatdadjediversity. These results may be explained by the
many opportunities for women in rural areas who are mainly farmers raising livestock to access
a variety animaland noranimatsource foods. On the other hand, pregnant women from urban
health centresnay have to purchase all of the food they consume due to limited space for
farming, making it more difficult to access various food groups. These findings suggest that
pregnant women in urban health centres with a low socioeconomic status require moomatte

and encouragement from staff to help them to improve their dietary diversity, which may be
poor because of the high cost of living in urban areas. Although this finding is consistent with

that of a study conducted in Nigei(d60), it differs from a study conducted in Ethiopia
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which dietary diversity was found to be better among residents of an urba3@rea hese
crosscountry di fferences may refl ect t he i nd

differences relted to geographical locations.

The findings of this studysupportthe recommendations of the NFN®/ calling for
interventions to improve the dietary diversity of pregnant women in Rwanda. Different
stakeholders should havolved in the implementation of nutritiesensitive and nutrition
specific interventions. Agricultural interventions designed to foster kitchen garden ownership
could help improve the dietary diversity of pregnant women, and nurses and midwives could
enhance the nutrition education offered during ANC visits by emphasising the diversification
of diets and the importance of consuming aniswirce foods during pregnancy. Specific

nutritional messages should be disseminated through different media, inciading

This study was based in health facilities; therefore, the findings argenetalizablgo the

entire population. Social desirability and recall bias could have occurred because we requested
pregnant women to recall information and\pde seltreports of what they consumed within

the previous 24 hours. However, we used probing to mitigate this potentialnbaaidition,

the food consumed during the preceding 24 hours might not have been representative of the
par ti ci panttWe excluded weekenels add days with ceremonial major events to
minimise such differences. The nutritional status of the participants was measured using the
MUAC due to resource constraints; however, it would have been better to combine the MUAC
results vith the results of other biological indicators, such as haemoglobin level. The findings
of this study should be triangulated with the qualitative study to explore whether there is a

cultural influence on the dietary diversity of pregnant women in Rwanda.

More than half the participants in this study had inadequate dietary diversity. Many pregnant
women consumed grains, white roots, and tubers, whereas few pregnant women consumed
animalsource foods. Factors such as maternal education, food fitgeacwnership of a radio

or kitchen garden, and having good nutritional knowledge were determinants of dietary
diversity. Nutrition education is needed to emphasise the importance of @oiuteé foods

and affordable alternatives to access them. Horsigsvior community sensitisation to raise

awareness of the importance of owning a kitchen garden and radio could help improve the
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dietary diversity of pregnant women. Furthermore, research studies measuring the
micronutrient levels of pregnant women in Rwda’' s Sout hern Province
important. There should be studies conducted to validate the -WtHbusehold Food

Insecurity Access Scateols in theRwandan context.
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Chapter seven: Healthy mothers, healthy futures: Exploring the influence
of healthcare providers and male partners on pregnant ‘women's
dietary practices

Male partners play an important role in the social support network of pregnant women and may
affect their dietary practices in different ways. Explig their perspectives ahetay practices

of pregnant women allosvone to getinsight on how social support dynamics within the
household affect dietary practic&imilarly, healthcare providers are important in providing
dietary guidance, education, and support during pregnanay.tidef yi ng heal t hcar
perspectives allowsneto explore the extent to which healthcare providers support dietary
practices of pregnant women, identify the status of healthcare delivery and areas for
improvement in antenatal care services. Theegfbeing informed by the findgs from the
previous chapter five and sixvhere | quantitatively assessed the level of social support
provided to pregnant womeim, chapter seven, | conducted a qualitative study to explore how
male partners and healthcgm®viders working in ANC services support the dietary practices

of pregnant women and the potential challenges they face when providing the nutritional

support.
7.1.Abstract

Background

In Rwanda, particularly the Southern Province, maternal dietaryiggaaluring pregnancy

are suboptimalln this country, the path to motherhood is influenced by the support systems
from healthcare providers who deliver antenatal care and male partners within the nuclear
family structure. However, little is known aboutwdealthcare providers and male partners
support pregnant women in adopting healthy dietary practices. Hence, this study sought to

provide more insight into how the dietary practices of pregnant women are supported.
Methods

This study used an exploratogualitative research design. We collected dadan study
participantsthat included eight hdepth interviews withhealthcare providers working in
antenatal care servicaad four focus group discussions with male partoepsegnant women
living in theSouthern Province of Rwanda. We used thematic analysis that followed the hybrid

coding of the data.
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Results

The support provided to pregnant women regarding their dietary practices coalesced around
three central themes. The first theme investigated tbdatities of support for dietary
practices. These encompassed emotional support, wherein male partners described the
importance of emotional webleing as a fundamental component of good dietary habits;
educational support, involving the provision of digtanformation to pregnant women; and
material support, which included the provision of food or financial resources. The second
theme explored barriers to support, and this included limited knowledge of good dietary
practices, genders and cultural belié#salth system challenges as well as economic and food
precarity. The third theme incorporated strategies for dietary improvement, focusing on male

partner engagement, socioeconomic constraints, and healthcare system enhancements.
Conclusion

The study fond that at the household, and community level, male partner support as well as
gender and cultural norms affect the dietary practices of pregnant women. At the healthcare
system level, ANC nurses and midwives are challenged with limited training, andgehof
resources. At the national level, economic and food precarity negatively affect dietary
practices. Therefore, interventions aiming at enhancing the health system, aatigatyng

male partners, and preventing food and economic precarity coldenadicial for improving

the dietary practices of pregnant women in this area.
Keywords: pregnant women, dietary practices, male partners, healthcare providers
7.2 Introduction

Healthy maternal dietary practices during pregnancy allow the mother to redattbased
nutritional demand necessary for foetal and maternal health and future breastfeeding practices.
The most important recommendation during pregnancy is to adhere to a healthy, balanced diet
(368). However, pregnant women are exposed to multiple factors that facilitate or inhibit them

from making healthy dietary choices during pregnai369).

Midwives play a significant role as primary healthcare providers in providing prenatal care and
have been identified as the primary andstrammmonly utilised resource for pregnant women
seeking health informatior{370). Additionally, their involvement in delivering dietary
guidance is explicitly outlined in the Internated Confederation of Midwiveswhich isa

global organization that plays an important role in advancing the profession of midwifery and
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ensuring good maternal and néarn health worldwid€371). Antenatal care service provides
health professionals with the opportunity to engage in discussions and provide support about
healthy dietary practices that are suggested for ensuring positive pregnameriences. A
healthy diet includes increasing consumption of vegetables, fruits, and other key food groups,
and abstaining from alcohol and toba¢8@2). In addition, healthcare providers should also

enhance understanding regarding significant nutritional considerations during pregnancy.

However, some healthcare providers are not able to positively influence the gretetiges

of pregnant women due to numerous challenges. These include limited knowledge of basic
nutrition guidelines for pregnant womeB73) In addition, healthcare providers can be
challenged by the limited guidelines that could be effectively used through dietary counselling
practices(374) Sometimes, nutrition counselling is delivered within a limited time using

inadequate documentatig¢d75).

In addition to the healthcare providers, research has reported that where male partners are
actively involved, they improve maternal and foetal health outc@§8%&. Male partners are
actively involved when they are present, available, understanding divigv® provide
emotional, physical and financial support to pregnant wo(B&i) The evidence shows a
positive association between male partners' involvement and healthy maternal behaviours such
as the utilisation of health services, preparation for childbirth, aaduade dietary diversity

(378). However, male partners' involvement is hindered by sevenaéim including limited
knowledge about maternal health, gendered roles, sotioral norms and socioeconomic
statug(379-382)

In Rwanda, especially in the Southern Provimoaternal dietary practices during pregnancy

are suboptimal and poor nutritional status by MUAC is estimated at (38%). We lack
understanding of how healthcare providers and male partners support healthy dietary practices
in pregnant women, and the obstacles they may encounter are unclear. This study therefore
explored the support provided by healthcare providers and male partners to pregnant women
towards good dietary practices and the challenges they meet when trying to support the dietary

practices.
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7.3Methods and materials
7.3.1.Study setting

This study was catucted in eight health centres located in the Southern Province of Rwanda;
four were from a rural area, and the remaining four were from an urban areBRwahnea
Demographic Health Surveys 8014/2015 and 2019/2020 show that the Southern Province
accouns for the highest prevalence of underweight and anaemic pregnant women.

7.3.2.Study design and population

The study used an exploratory qualitative research design and approach to collect data among
the study participants through -depth interviews (ID8) and focus group discussions
(FGDs)383). Participants consisted of male partners of pregnant women aithdage
providers working in antenatal care services. We collected data through four FGDs; two FGDs
were from rural health centres, and two FGDs were from urban health centres. Each FGD
included six to eight male partners making a total of 28 male parpeeticipants. FGDs,
compared to Klls, offer efficient means to uncover shared experiences and cultural norms
among study participants, fostering open discussion and providing deep insights into practices
and challengeg384) Data was collected through IDIs, with one nurse or midwife from each
health centre, making a total of eight healthcare providers.

We used purposive sampling withiredith centres to select the male partners of pregnant
women who lived in the study area and were willing to participate. We also selected nurses or
midwives in charge of antenatal care services who had worked for at least 6 months at the

facility to ensureghey were familiar with the practices of the health facility's population.
7.3.3.Data collection process

Prior to data collection, the research assistant was trained and informed on the study's purpose,
methods, and data collection tools. Data werkect#d using unstructured interviews and focus
group guides developed by the researchers. The tools useé et questions, allowing the
participants to provide detailed information. They were translated to Kinyarwanda, locally
spoken, and translateddiainto English to ensuraccuracy and uniformit{385). The tools

were then préested in a focus group of four men and two interviews with healthcare providers
from nonstudy health centres. After the gest, a few probs were added to improve clarity

and depth. We collected data in October 2022. IDIs and FGDs were conducted in Kinyarwanda

by the first author (AU) and one research assistant. These wereraadided, and the
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researchers also took field notes. The fugthor facilitated the four FGDs with male partners

and the eight IDIs with healthcare providers, which took place in a quiet room to avoid
distractions. The research assistant took field notes and facilitated the audio recording. The
FGDs took approximalg one hour, while the IDIs were between 45 to 60 minutes. The
discussions with male partners focused on their knowledge about foods encouraged or
discouraged during pregnancy, how they support their pregnant wives to eat foods that optimise
their health dring pregnancy, the barriers that hinder their support of their wives and how they
feel when they are unable to support their pregnant wives in the way they would like to.
Interviews were conducted with nurses and midwives to investigate their rolgspiortsog

the dietary practices of pregnant women. The interviews explored the integration of this support
within their existing facility duties, the challenges encountered when promoting optimal
nutrition among this population, and their management stestefgr cases of maternal

malnutrition.
7.3.4.Data analysis

Two research assistants transcribed recordings into Kinyarwasidg the true verbatim
method, transcribingvery spoken word exactly as they are hdardapture meanings and
insights perfectly20). Field notes were integrated into the written transcripts as supplementary
data Transcripts were translated into English by a professional translator. The first author (AU)
and ceauthor (HU) checked the transcripts for clarity and completeegs.were analysed
using thematic analysis combining deductive and inductive approaches in six steps: 1)
familiarization with data; 2) identifying initial codes; 3) generating themes; 4) reviewing and
defining themes; 5) coding the data; 6) organizing theamdsnrite up223). The first author

(AU) and ceauthor (EN) developed the initial codebook after reading all transcripts. AU and
HU independently coded two FGDs and two IDIs; discrepancies were discussed and fixed to
develop theinal codebook. SJ validated the final codebook and suggested a few additional
codes. AU and HU completed the coding of the remaining interviews and included in the
analysis any new emerging codes not included in the initial codgB86k Themes and sub

themes used faeporting the data were developed.
7.4Results

The healthcare provider sample consisted exclusively of female personnel, specifically four
nurses and four midwives. Their professional experience ranged from five to twelve years, and

their ages spanned 8650 years. The male partners of the pregnant women (n=27) were drawn
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from both urban (n=14) and rural (n=13) locales. The women's parity ranged from one to five
live births. Most male partners had attained a primary school education. Their agesnamged f

24 to 42 years. The analysis revealed three themes, namely (1) forms of support for dietary
practices, (2) barriers to effective support, and (3) strategies for improvement of dietary
practices. Each theme had associatedtBaimes, and we include vatim quotes to provide

evidence to support the themes in the presentation of the findings
7.4.1.Modalitiesof Support for Dietary Practices Pregnant Women

This theme describes the support provided by healthcare providers and male partners to

pregnantvomen to promote healthy dietary practices during pregnancy.

While many men focused on their role in providing material resources, some men also
stressed that their primary role was to provide a conducive haoldsetivironment without
any conflict. One male partner asserted that pregnant women must be emotionally supported

and mentioned the impact this support could have:

"ewhen there is no peace at home even if
Becausehe first thing is peace and comfort, once you provide peace she gets time to
feel safe, you take care of her and she
the positive impact is that she will take a balanced diet, get full security, which then
positively affects the baby.(Man in FGD, rural)

Prenatal dietary support provided by healthcare providers primarily consisted of disseminating
nutritional information and guidance regarding appropriate food choices during gestation, how
to prepare a balancediet, strategies to access inexpensive foods and the importance of
micronutrient supplementatiolike Iron and Folic Acid (IFA) The midwife in this study

described the information they provide during ANC visits:

" Firstly, we explain the pregnant womahout a balanced diet and the proper way

they should eat, and sometimes we show them how to prepare the meals because you
may tell them the constituents of a balanced diet, but they may prepare them wrongly
when they arrive at home. We give them some gheaof foods that they may include

in their meal that are not expensive to make a balanced diet. For instance, as the
cultivating land is being reduced, we advise them to have a kitchen garden and some

livestock like chickens so they have access to Vvelgstand eggs(Midwife, rural)
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Healthcare providers address maternal malnutrition in different ways. Some refer patients to a
nutritionist for specialized dietary management. In contrast, others conduct home Vvisits to
identify the underlying causes ofatnutrition and develop appropriate interventions. A nurse

explained the process:

"The first thing we do is a home visit. We evaluate what kind of support is needed. Do
they need mental support? Do they have poor information? Why are they losing weight?
Is it a family conflict with the husband? Then, we encourage the male partners to

influence their wife's nutrition, by informing them of the importance of good dietary

practices. I n case of poor knowlrmamge, we

7.4.12. Materialsupport

The provision of food by male partners was seen as their significant contribution to supporting
the dietary practices of their pregnant wives or partners. Some men felt immense responsibility
to make available the necessary food or eyoior household food security and for the health

of mother and baby. One man described how he saw his role in relation to providing resources

for this:

"You see the first thing at home, when she needs for example these fruits, you have to
provide moneydr her to obtain them. If she also needs eggs, that money can help her
buying themBut as a male partner, | have to avail the foods to a pregnant woman so
t hat she will give birth tdnF&D,breab)y wi t h

To assist malnouried pregnant women coming from the foweome families, the health care
providers refer the pregnant women to a nutritional service within the health centre to get food
supplements that consist of mixed flour to make fortified porridge or advocate forfabae

types from the local leaders. A nurse explained:

"When we find that malnutrition is caused by the lack of food, we sometime work with sector
officers to see if they may have some food to help us, we also have some vocational foreigners
who sometim bring foods here and we can also give some to the pregnant wanwher
thing we do is to refer the women to the nutritional service to get the +fhoxed

(Shishakibondo) to make the porriddie( N urura)e
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7.4.2.Barriers to effective support of deey practice®f pregnant women

Male partners and healthcare providers experienced challenges which limited their ability to

support the dietary practices of pregnant women.

Healthcare providers tatkl about how they might miss information about dietary practices or
how it can be superficial, especially when they are required to educate pregnant women. They
are required to play multiple roles while their education focuses mainly on providing ANC in
general. Some expressed concern about their skills in communicating about dietary practices,
often feeling unprepared to offer comprehensive dietary counseMvgprovide

information as nurses/midwives but not nutritionist. You may listen to [a] nuistion

presenting and hear the difference. That means we miss somé @Xilise, urban)

These limitations in knowledge negatively affect the daily practices of nurses and midwives
aiming at supporting or taking care of pregnant women in terms of headtiayydpractices. A

nurse explained holimited training in nutrition often hinders comprehensive dietary support:

" ...Otherwise there are some who don't educate the clients because they have no
information of it, some don't want to take anthropometricasuees because they don't

know how to interpret and interverie(Midwife, rural)

Though nutrition education was delivered during ANC, male partners reported not being able
to retain all the information, ignoring some or occasionally supplementing thisevitmunity

beliefs, which are sometimes not correct. A male partner in an FGD explained:

"We are taught at the health centre, but not everybody keeps the lesson after leaving
here. A nurse may keep teaching you, but finally, you do not take it alk 4 or

messages you can remain with, which means that the knowledge we have is not
enough. That is why we usually use common knowledge, because we remember much
less from what the nurses teach, or there is some information we do not consider."
(Man in FGD, rur8

Male partners highlighted that the first challenge hindering their support of the dietary
practices of their pregnant wives was the inability to get the required foods or other resources
due b poverty. Healthcare providers corroborated this finding as well that insufficient
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finance within household negatively affects dietary practices of pregnant women particularly
in urban areas. A nurse explained the reactions oincame families when thyeare

educated about adequate dietary practices:

"The main challenge we face is poverty because there are some poor families who
cannot afford what is needed. This is an urban area and there may be people migrated
from rural who live with casual work payy one thousand FRW (1USD) or one

thousand five hundred. They laugh at you when you tell them to find a balanced diet
because they can buy sweet potatoes only to satisfy their children. Simply, the challenge

i's pover,uppano ( Nur s e

Food availability wa another challenge, with participants noting that even when they had
money, some foods were unavailable locally. In addifieogl unavailability sometimes
involves extra transport costs, leading to the unaffordability of such food in case of

insufficientfinance. A man said:

"you may have money and your woman needs to eat fish but you can't find it in your
region because fishes are not traded there. She may also need oranges but are not
available at local market and you have to move to other region ligalikivhere you

need transport fees. You end up being unable to buy these foods because you only have
money to cover ‘food's price without additional transport feeslan(in FGD, rural)

In Rwandan culture, food preparation is traditionally considered women's work, and men are
not typically raised or educated in this area. Consequently, male partners in this study reported
experiencing a lack of skills in food preparation as a limitaaihe effective support. A male
partner expressed how such norms challenge the support of pregnant women's dietary practices:

"The problem is not just poverty; We have food resources but are unable to prepare a
balanced diet. Sometimes you findyourfe t ryi ng sweet potatoes an
are not able to prepare an important diet. You have the food, but you do not know how to

prepare that balanced diet.Man in FGD, rural)

All study participants mentioned that some men stick to gendes eold think that being
involved in dietaryrelated practices of pregnant women negatively affects their masculinity
rendering them the submissive and powerless memale partner in FGD described instances

where men are not involved in caring for pregnamtnen who are in apparent need of support:
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" €éThere are many women who get pregnant but ‘can't get support; this is very often
and | have a lot of testimonies. Some men think that when you go into the kitchen to
cook for the woman, she is absolutely dwmnt, and once the woman rules you, you

are an undervalued and incapable marMaf in FGD, rural)
7.4.2.4 Healthcare system challenges

Healthcare providers suggested that good teaching resourcstmaddrdized guidelines were
important in supporting #&ir role to inform and educate pregnant women on good dietary
practices. However, thefaced a shortage of materials in their work settings. A midwife
described the role of education materials in delivering dietary counselling and their strategies

to dealwith this:

“"éAnother is that teaching resources are
access them, you then tell what you remember just because you have nothing else to
remind you or to refer to. | think they are called image cards. We have feome
pregnancy danger signs, but we 'don't have for nutrition. These image cards are very
clear, having illustrating pictures containing key messages, which makes it easier for

you when you are preparing the education session since you have informatios'sour

(Midwife, rural)

Furthermore, healthcare system challenges included shortage of healthcare providers which
hinders adequate dietary guidance because it involved an increase in workload in an already
overburdened system. This affects the process aVedglg key information to pregnant
women, and does not allow for personalised counselling. It also decreases the frequency and
depth of nutrition education delivered to pregnant women. A midwife explained how she

manages such a situation:

" e As t hdfclients tobeeeive increases, and | also have another service to
deliver after ANC, | give a short summary and sometimes superficial information to
ensure that they get back home early and | get the time for the clients in another

service."(Midwife, urban)
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7.4.3Strategies to improve maternal dietary practices
7.4.3.1 Enhancinghe health system

Healthcare providers sought additional training on nutritional management for pregnant
women, specifically regarding the identification and treatmentadhutrition, to enhance their
expertise in dietary practices. They suggested they need a formal guideline that will help them
providing consistent management of malnourished women across different health centres.
They also recommended the continuous trgjirof community health workers (CHWSs) to
improve their skills and advance their knowledge of the dietary practices of pregnant women,
so they continue working together.

"If there can be trainings to ensure that every health care provider is aware ofadequ
dietary practices during pregnancy, the clinical manifestation of malnutrition of a
pregnant woman, what to do in the presence of these signs, like the way we know that
a person with a low Hb level is managed in a given way like transfusion or oifters.
need to know what we can do for pregnant women having moderate, severe or mild
malnutrition. This will ensure that me as nurse or midwife | am aware of this
information and | can measure nutritional parameters, provide interpretation of the

resutandkow how t o i nt er(Midwifeeruradn t he resul t.

To facilitate effective dietary education sessions, healthcare providers suggested availing the
teaching resources they can use when delivering nutrition education because people remember

better whathey have seen than what they have heard. A midwife explained that:

"I think that the more important priority is to have training material. It is hard to forget
training materials like videos or pictures; they can implement the taught practices
easily as ey have been seen in videos and short films indicating how to prepare a

balanced diet. This will benefit pregnant women and bab{&tidwife, urban)

The nurses and midwives suggested the involvement of nutritionists in ANC services to
delivering nutrition counselling to pregnant women because they possess advanced nutritional

knowledge and skills which nurses or midwives do not have.

7432Enhancing male partners invol vement

Because men rarely come to health centres to be educated about the raftjiregnant
women due to traditional beliefs, some healthcare providers proposed home visits to meet the

whole family and educate them about the dietary practices of pregnant women. Currently, there
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is no formal programme for home visits; instead theydireen through the initiative of

individual health centres. A nurse suggested:

"As many men ‘can't come to the health centre, they can understand if we move toward
their home to avoid shame. So we gather them and teach them as a whole family with
children if they are elderly because some mother gets pregnant while having elderly
children who can prepare food for their parent. We can observe direct improvement of
dietary practices of pregnant women receiving daughters and male partners support.”

(Nurse, uban)

Mal e partners suggested men’s groups to al

experiences of what happens in their households.

Both participant groups argued that household economic status neededmgroved for

better dietary practices and improved nutrition for pregnant women. Examples offered included
donating small livestock like chickens to lamcome families to access eggs, initiating saving
groups, and assisting leincome families with strting activities that generate income. They

also recommended extending food supplements delivered by the government to other wealth
categories because some households are incorrectly classified, and hence not receiving

government support even when thegdd.
7.5.Discussion

This study explored the support healthcare providers and male partners provide to pregnant
women to assist them in adhering to good dietary practices. We also explored the challenges
met in their efforts to support pregnant women thedt suggestions for improving their dietary

practices.
7.5.1.Household and community level

Many male partners observed traditional gender roles, identifying dietary responsibilities such
as food preparation as solely female duties. This reveals padieairchal social organisations
recognized in Rwanda (7), where men's household roles are often restricted to financial
provision, limiting their involvement in caregiving practices, including maternal dietary
practices. This finding is consistent witlmdiings from a study in Ghana, where gender roles
significantly shape dietary support behavi(887)
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Emotional support plays a critical role in dietary adherence. Male partners highlighted that a
stressfree househol@nvironment fosters better dietary habits, corroborating findings from
Abrahams, who reported that emotional weding enhances dietary adherence in pregnant
women (388). Though male partners stated the willingnes®ffer emotional support and
acknowledged the significance of household peace, cultural belief of masculinity mainly the
stigma of appearing submissive or dominated hindered direct involvement, such as cooking or
food preparation. This suggests for gerglansformative interventions meant to reshaping
norms about male partners’ engagement i n mat

contribution.

The retention of dietary information among male partners appeared low, with some relying on
communty beliefs rather than scientific guidance. This is a general challenge in health
education because people may forget essential information over time. Completing dietary
information with their community knowledge reveals the effect of social and culaatairs.
Community knowledge and practices can supplement or challenge evinksen
recommendations. Bridging the gap between clinical knowledge and community beliefs is
important in Rwanda for promoting good dietary practices for pregnant women. Therefor

is fundamental for nurses and midwives to know these dynamics and address the

misconceptions.

Healthcare providers also described coming across the cultural beliefs that limited some dietary
practices among pregnant women, such as restriction stioong milk or meat. While prior
studies revealed the influence of cultural food taboos (8), our findings highlight the adaptive
tactics healthcare providers use by delivering alternatives to ensure dietary practices without
directly confronting these belis. This balancing act warrants more formal incorporation into

maternal education programming.
7.5.2.Health System

The fact that healthcare providers prioritize delivering education during ANC underscores the
recognition of the critical role that goodetary practices play in maternal and foetal health.
However,Nurses and midwives, while deeply dedicated, stated feeling ineffectively equipped
to deliver thorough dietary education due to gaps in their nutrition education and the shortage
of teaching resurces, including illustrated materials or standardized guidelines. This shows
general challenges within the Rwandan healthcare system, which, despite important
advancement in maternal and child health indicators, still faces workforce scarcities and
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capady gaps(389) This is consistent with a study conducted in@memia region, Ethiopia,
which reported that pregnant mothers' access to effective nutritional informatedatigely
low (390).

This result highlights a concerning disparity between the perceived importance of dietary
education during ANC and the actual depth of education provided to pregnant widmeen.
provisionof superficial nutrition education suggests a missed opportunity to empower women
with the knowledge and skills necessary to make informed decisions about their dietary
practices during pregnancy, potentially increasing the risk of maternal malnu{B8dn
Therefore, recognizing the gap between the perceived importance of nutrition education and
its actual delivery in ANC presents an opportunity for healthcare systems to prioritize and

improve the delivery of nutrition education teegnant women.

Limited training in dietary practices of pregnant women is critical because usually, healthcare
providers working in ANC are expected to have a comprehensive understanding of dietary
practices. The lack of appropriate knowledge among hea#thproviders might result in
inadequate guidance and advice to pregnant women, leading to poor dietary practices and
pregnancy outcomg891). A similar finding was reported in a study conducted in Senegal,
which showed that among thedtidacare providers qualified to conduct ANC, only 20% were
trained in maternal dietary practic€92). It is also consistent with the evidence that shows
that medical students are not adequately exposed to fundamental nutrition courses as part of
their educationacurriculum, which consequently hinders their ability to deliver optimal
nutrition education to patien{893)394).This generates a need to deliver better nutritional

training to healthcare providers working in ANC for improved care and health promotion.

A scarcity of teaching resources for the sustidgdelivery of dietary practices education was
consistent with a Study conducted in Nigeria, which also reported inadequate resources to
conduct nutrition education within health faciliti€/2). This is important because the use of
educational materials as a reinforcement tool for verbal communication is recommended. In
addition, the teaching material can have a pasitmpact on patient education and show
potential for supporting patients in addressing doubts that may arise when they are not

interacting with the health care provider (1).

Our results suggest that integration of nutritionists into ANC services andsiprovof
consistent irservice training on maternal dietary practices could improve the quality of dietary
guidance. Besides, the absence of structured and formal home visit programs further
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compounds missed opportunities to involve male partners and faniti¢y critical avenues for
enhancing maternal dietary practices given the contextual challenges around men's attendance

at health centres.
7.5.3.National policy and strategies

Echoing patterns of soceconomic precarity in Rwand&95), male partners ahhealthcare
providers constantly described poverty, food insecurity, and food unavailability as fundamental
barriers to adequate maternal dietary practices. These obstacles were often more marked in
urban settings where food prices and cost of living begxpensive, and among households
reliant on informal or casual labour. This is consistent with evidence indicating that food
insecurity disproportionately affects pregnant women in-ilowome settings, leading to
suboptimal birth outcomeg833). These structural barriers should be considered carefully in
ANC because even if other resources are met (knowledge, male partner involvement,

healthcare providers support) healthy dietary practices could not be exhibited.

The unavailability of specifiéoods in local markets and transport costs were the particular
challenges in rural or remote areas where access to various foods was restricted. This
connection of economic destitution and geographic inequity reflects the findings from food
security reseah in Rwanda(395) and underlines the need for joined social protection
programs, like livelihood interventions and expanded food supplementation schemes. The lack
of access to different food types lead to dietary inadequacies during pregnancy. In atidition,
cost of transportation to access certain foods unavailable at the local market can add an extra
layer of financial burden, preventing some families from making healthier food choices,
exacerbating the problem of inadequate dietary practices duriggamey(151). A study
conducted in India showed the consistent Itesthat food unavailability impedes good

maternal dietary practic€396).
7.6.Strengths and Limitations to the study

The strength of this study relies on its irg@n of different perspectives from urban and rural
settings, offering a deep understanding of how location and socioeconomic status affect dietary
practices of pregnant women. In addition, the use of verbatim quotes enhances the contextual
significance obur findings. However, the sample is not representative of the target population.
For example, men and nurses or midwives who voluntarily participate in FGDs and IDIs may
differ from those who were not involved. In addition, sedasirability and recalbias may

have occurred.
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7.7.Conclusion

This study provides valuable insights into the multidimensional nature of support towards
maternal dietary practices in Rwanda. These encompassed emotional support, wherein male
partners described the importance ofotional weltbeing as a fundamental component of
good dietary habits; educational support, involving the provision of dietary information to
pregnant women by healthcare providers; and material support, which included the provision
of food or financial reources by both male partners and healthcare providers. Barriers to the
support, included limited knowledge of good dietary practices, genders and cultural beliefs,
health system challenges as well as economic and food precarity. Therefore, tackling these
interrelated factors involves holistic, contesensitive interventions that engage not only
pregnant women but also male partners, healthcare providers, and general community

structures.
7.8.Implications for policy and practice

Implications of these fidings include a need for, first, gendeansformative interventions that
actively involve male partners through commu
visits or outreach. These strategies could challenge rigid gender norms and improve male

partners’ engagement i n maternal di etary prac

Second, health system reinforcement should consider the incorporation of nutrition expertise
within ANC services. This include delivering healthcare providers with continuous training on
maternal dietary qactices, equipping facilities with suitable teaching materials, standards
guidelines and formalizing home visit programs to reach whole families in their settings. In
addition, involving nutritionists in ANC services to provide specialized nutrition edlims

to pregnant women and conducting formal home visits either by nurses, midwives or CHWs
could be beneficial. Moreovers®blishing free caitentres, or sending nutritional messages

through a personal cell phone with reminders and information aoh djetary practices.

Finally, implementing measures to address socioeconomic barriers among pregnant women
and their families, such as providing small livestock, starting savings groups, and supporting
incomegenerating activities for lowncome families ould help mitigate the economic

precarity faced by pregnant women and their families.
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SECTION C

ChaptelEight Integrated Discussion

8.1. Introduction

In this chapter, o backto the study objetives anccomparehem with theoverall findings.
discuss the crossutting findings andevisit the conceptual framework thhe socioecological

model guidedFurthermore] discuss the methodological rigor, the slgnly contribution of

this PhD thesis as well as the strengths and limitations.

This study aimedto identify the different factors that affect the dietary practices of pregnant

women in the Southern Province of Rwantlae four specific objectivesvere achieved

throughfour research manuscrippsovided inTable 81.

Table 0.1: Specific objectives and corresponding articles

Article

Objective

Factors contributing to the dietary practices of pregnant wom

SubSaharan African countries: a scoping review.

Factors associated with dietary prees among pregnant women

the southern province of Rwanda: a mixed method study

Dietary diversity and associated factaraong pregnant women |
the SoutherdProvinceof Rwanda: A facilitybased crossectional

study

Healthy mohbers, healthyfutures: Exploringthe influence of
heal t hcare providers and m ¢

dietary practices

8.2.Prevalence and Implications of Poor Dietary Practices

The findings of this study shed light on the critical issue of poor dietary praciceng
pregnant women in the Southern Province of Rwaitie stug foundlow rates of good
dietary practices among pregnant womin the Southern Provingewith only 40%

demonstrating adequate practices. This finding aligns with existing literatureatindic
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pervasive challenges in ensuring sufficient nutrient intake during pregnancy, particularly in
developing countrie§397). Poor dietary practices have significant implications for maternal
and foetal health¢ontributing to poor pregnanayutcomes such as low birth weight and
preterm birthsLow birth weight infants are more likelyp experience stunted growth and
development during childhood. Intrauterine growth restriction (IUGR), often caused by
maternal malnutrition, can lead to infants being born small for gestational age (SGA), which is
a risk factor for stuntings well(398). These poor practices could potentially contribute to the
stunting rate among children in Rwanda, whicbassistentlyhigh (33%)despite the different
interventiorsimplemented. In addition, this study revealed atate of god dietary diversity

where only 44.1% had good dietary diversi®por dietary diversity during pregnancy can
result in inadequate intake of essential nutrients needed for foetal growth and development.
Nutrients such as protein, iron, zinc, calcium, vitani), and folate are crucial for the
development of bones, muscles, organs, and overall growth. When these nutrients are lacking,
thefoetusmay experience restricted growth, leading to stunted developmedition to the
possiblesynergistic effect opoor dietary practices and dietary diversitytba stuntingate,
theycould have contributed to thpevalence opoor nutitional status observed in this study,
where 23% of study participants wenalnourishegdaccording to MUACMoreover this high
prevalence of poor dietary practices and diversity may have contributed to the high prevalence
of areemia and underweight among pregnant women in the SolRt@rimce of Rwandarl he

loss of maternal and child lives, coupled with the substantial econonderbof associated
healthcare costsaaused by poor pregnancy outcomeslerscores the critical need for effective
interventions to addresgoor dietary practices among pregnant women in the Southern

Province of Rwanda.

8.3.Implicatiors of limited nutritional khowledge

This study revealed the associatimtweergood nutritional knowledgeood dietary practices

and dietary diversity. However, pregnant women, male partners, and healthcare providers in
thequalitative study reported having limited nutritional nedge. This shortage of nutritional
knowledge may critically affect maternal dietary practices during pregnancy, posing challenges
to good pregnancy outcomes in different waf®r example,1l) Inadequate nutritional
knowledge leads to poor dietary praeBamong pregnant women. Without the understanding

of appropriate nutritional requirements during pregnancy, women may fail to prioritize
essential nutrients, resulting in imbalanced diets deprived of essential vitamins, minerals, and

macronutients needetbr maternal and fdal health. In additiompregnant womewith limited
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nutritional knowledge may not efficiently use available resources or search for proper guidance
from healthcare providers, which can result in missed opportunities for gettingiassent
nutritional support such as personalized dietary counselling and supplementation guidance.
With limited access to adequate nutritional information, women may unintentionally overlook
significant aspects of maternal dietary practices, compromisinggmegroutcomes. 2) Male
partners play an important role in influencing maternal dietary practices and providing
nutritional support during pregnancy. However, when male partners have limited nutritional
knowledge, their capacity to engage in promoting gdiethry practices is reduced. This may

be marked by inappropriate household food choices, limited involvement in meal preparation
or purchasing, and a limited understanding of the nutritional requirements of pregnant women.
Consequently, pregnant women méace additional barriersmaintaining good dietary

practices and may experience limited support from their male partners.

3) Healthcare providers are considered the main sources of nutritional information for pregnant
women. Howevera shortage of nutriinal knowledge among healthcare providers can
challenge the quality and efficacy of counselling sessions. Limited knowledge of adequate
dietary requirements during pregnancy may result in providing inappropriate recommendations
and overlooking individualed needs. In addition, healthcare providers may fail to address
cultural/religious misconceptions or deliver evidetesed information, which could lead to
confusion or uncertainty among pregnant women or male partners concerning dietary

recommendations.

Eventually, the effect of limited nutritional knowledge goes beyond dietary practices to impact
maternal anddetal health outcomes. Poor maternal dietary practices increase the risk of
adverse pregnancy outcomes, such as gestational diabetes, low [t &ed longterm

health complications for the offspring, involving compromised cognitive development and
high susceptibility to chronic diseases later in life. Therefore, controlling the impact of limited
nutritional knowledge among pregnant women, njaetners, and healthcare providers is
paramount for enhancing maternal dietary practicesrapdoving maternal and child health
outcomes. By conducting interventions that prioritize education, engagement, and
empowerment, stakeholders can jointly conttéb to preventing the negative effects of

malnutrition on pregnancy outcomes.
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8.4. Implicatiors of food insecurity
Both the quantitative and qualitative aspects of this study revealed a strong negative association
between food insecurity and dietary practiéesluding dietary diversity. This finding aligns
with existing research, which consistently demonstrates that food insecurity significantly
hinders pregnant women's access to nutritious foods crucial for their health and the healthy
development of their mborn child219). Foodinsecure pregnant women often depend on
inexpensive, energgiense foods that are limited in essential nutriemisich can lead to
micronutrient deficiencies (e.qg., iron, folate, calcium) important for gwegnancy outcomes.
In addition, foodinsecure households usually have a shortage of food variety due to financial
limitations. As a result, pregnant women may consume monotonous diets lacking fresh fruits,
vegetables, lean proteins, and dairy productack of dietary diversity diminishes the intake
of necessary nutrients and antioxittaassential for maternal and fakhealth, increasing the
risk of nutrient deficiencies and pregnancy complications. Moreover, pregnant women facing
food insecurity mapeinvolvedin meal skipping or irregular eating due to food unavailability.
Inconsistent access to meals can disturb maternal metabsilismas blood sugar levels and
hormonal balance, which may lead to gestational diabetes, inadequate weight gamgrand

pregnancy outcomes.

Consequently, living with food insecurity may induce chronic stress and anxiety due to the
fears around food availability and the incapability to get adequate nuif®3®) Stress can
interrupt appetite regulation, change food preferences, and negatively affect eatingusghavio
worsening poor dietary practices during pregnancy. This irdban creates a pressing need

to addresdood insecurity during pregnancy, which involves multidimensional approaches
such as social, economic, and policy interventions. Improving access to affordable and
nutritious foods, increasing household income, edpay food assistance programs, and
providing comprehensive prenatal care and support services are important to mitigate the
negative impact of food insecurity on maternal dietary practices of pregnant wortten in

Southern province of Rwanda.

8.5.Implicatiors of owningaradio
Ownership of a radio was positively associated with dietary practices and dietary diversity in
the quantitative survey, and pregnant women in the qualitative study discussed potential
mechanisms for this association. However, it is irntgpa to acknowledge that radio ownership
may serve as a proxy for higher seeiconomic status or household food security, and the

observed association may not reflect a direct causal link. Households with radios may already
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have better access to food,uedtion, and health services, which could explain their more

diversedietarypractices.

Nonetheless, radio remains a widely used and potentially powerful platform for disseminating
nutritional information in Southern Province. To ensure equitable acocessch messages,
especially for women who do not own radios, ralédive approachesuch as community
listening dubs or shared listening pointsuld be explored. These strategies may help extend
the reach of health communication to the most nutritionalipherable groups, who may
otherwise be missed by conventional mdaiaed interventions. A more nuanced and inclusive
approach to radibased education may therefore be necessary to support improved dietary

practices during pregnancy across diverse secanomic setting&00).

8.6.SocioecologiceModel SEM and factors associated with dietary practices
The findings of this PhD show thdéterminant®f maternal dietary practices among pregnant
women in the Southern province Bivandaalign with theSocioecological Model (SEM)
which suggestsat healh behaviors are influenced by differemteracting levels of influence,

covering intrapersonal, iatpersonal, organization@lpmmunityandpolicy levels.

At the intrapersonal level, factors such as maternal education and nutritional knowledge
emergedas substantial predictors of dietary practicagpporting the SEM's premise that
personal knowledge and attitudes shape health behalwiaaddition, physiological changes
such as food cravings or aversion negativaifluenced the dietary practicest the
interpersonal levethis studyunderlinedheimportance ofocial supporfrom male partners
friends and community membetdowever, some male partners are not involved in maternal
dietary practices though they are among the potential influerSecsl support is akey
component of the SEMas interpersonal relationships influence health behaviorslatkef

male partner involvemenlue toknowledge gaps, cultural norms, poverty, and family conflicts

indicates structural barriers to shared niatnial responsibility.

Organizational factors, particularly nutrition education provided by healthcare providers, were
reported to facilitate the implementation of goodalig practicesstressinghe facilitating role

of healthcareprovidersin promoting healthy dietary practiceslowever, barriers to dietary
practices support from healthcare providers included limited training in maternal nutrition,
inconsistent guidelines, teaching resource shortages, and high workloads linked with the
shortage of workig staff.The findings at this levelalidate the SEM's organizatioriavel, as

institutional support is critical for improving maternal nutriti@Qommunitylevel factors, such
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as cultural and religious beliefs, were found to influence food chaioedrming theSEM's
recognition of community norms and values determinants of health behavidrsaddition,

food insecurity in the form of food unavailability at the nearest markets was a barrier to good
dietary practices.

Government interventions, suebk the Girinka program and kitchen gardens, were reported to
positively contribute to maternal nutrition, underscoring the impact of policy initiatives in
promoting good dietarpracticesThoughl assessetivo agricultural practicesf one policy
(Nationd Food Nutrition Policy334), (kitchen garden, girinka progranthere areananyother

policies that can affect dietary practices through various lelFelsexamplepolicies related

to healthcare infrastructure, insurance coverage, and availability dtpfeare services can
significantly impact pregnant women's access to healthcare and, consequently, their dietary
practices. Food insecurity and the unavailability of food at markets are indicators of broader
societal and policyevel issues related todd distribution, agricultural policies, and economic
disparities. The negative impact of residing in urban areas on dietary practices reflects broader
urbanization trends and associated policy carsiions such as urban planni@gnd
transportatiomnfrastructure Policies promoting access to educational media content, including
nutrition information and health messaging, can contribute to improving dietary practices

among pregnant women.

The study findings strongly support tB&M as an appropriate frawork for understanding
maternal dietary practices. Each level of the SEivelevant to the identified challenges and
facilitators.However, while the SEM is useful for conceptualizmglti-level influencesits
application must be complemented pglicy-driven interventionsincluding health system

strengthening, gendaensitive nutrition programs, and economic empowerment initiatives
8.7 Integration of Quantitativandqualitative findings

While the quantitative findings provided measurable pattenglsassociations, the qualitative

data offered rich, contextual narratives that explained“thdén y ” a n dbehihch tbew ”
numbers. Integrating both strands of evidence yields a more comprehensive understanding of
maternal dietarygactices and their assated factors.

For example, the quantitative data revealeddaht 44.1% of pregnant women achieved good
dietary diversityand23% were undernourishedespite40% reporting good dietary practices

Factors significantly associated with good dietary peast includedmaternal education,
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kitchen gardens, and dietary knowlegdgéile food insecurityemerged as a major barrier. The
gualitative findings elaborated on these trends by showingpowerty, unemployment, and
limited food availability particulary in urban settings, made it difficult for women to access a
variety of nutritious foods. Women in rural areas described having better access to food through
access to landitchen gardens and livestqakhile urban women faced higher vulnerability

due tolack of land and market dependency. This aligith the quantitative link between

kitchen gardens and improved dietary outcomes.

Althoughfood taboos were not assessed in the quantitative supaltative findings brought

to light culturally driven detary restrictions (e.g., avoidance of avocado, red pepper, eggplant,
and sugarcane). These taboos, when layeredegihomic limitationshad a compounding
effectespecially for women who had limited food options to begin with. This is particularly
evident among urban dwellers who relied entirely on markets and had few or no alternatives
when certain foods were unavailable or culturally discouraged. This suggests a complex
interaction betweerbelief systems and food accesghich has important implicati@for

nutrition education and program design

The mixedmethods approach also uncovedistordance between statistical associations and
lived experiencesWhile social supporivas not significantly associated with good dietary
practices in the final quamditive model, qualitative narratives emphasized the critical role of
male partners, family members, and commusiifyportin shaping food choices. Some women
described receiving money or food from their husbands, while others lamented the lack of
supportSimilarly, Kitthendemonstrations by healthcare providgignot show a quantitative
impact but were desbed in interviews as valuable though sometimes superfoiaices of

nutritional information.

Both data sets pointed to the importance of govertnmegrams likeGirinka (One Cowper

Poor Family)and access to kitchen gardens. While these were associated with better dietary
practices, the qualitative findings also highlighiedquities in accessone of the women
interviewed reported benefiting fotheShishakibondo programdespite qualifying by wealth
indicators. This disconnect between eligibility and access illustrates the importance of

monitoring program implementation alongside assessing outcomes.

One unexpected finding was that 8.2% of pavtints who skipped meals attributed it to first

trimester loss of appetite, despite firsinester women being excluded from the study due to
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concerns over food aversions and cravings. This highlights how pregredatsd symptoms
may persist or fluctua beyond the first trimester and may not be fully captured by gestational
age categories. The integration of both data types allowed for a deeper understanding of such

nuances

8.8 Methodological Rigor and Contributions
The study employed a mixedethodsapproach, integrating quantitative surveys, qualitative

interviews, and a scoping review &xplore maternal dietary practices during pregnancy
comprehensivgl The scoping review served to map out the existing literature on the factors
associated with thdietary practice of pregnant women using the seciological model. By
systematically reviewing a wide range of studies conducted in SSA and published in both
English and French, the study revealed gaps and trends in the literature, inftneing

following phases.

Using parallel convergent mixadethods design in phase two served to triangulate the
findings from quantitative and qualitative approaches, allowing a deep exploration of maternal
dietary practices during pregnancy. The mixing of quantitatata dnd qualitative insights
provided a complete understanding of digfanactices, dietary diversitgnd associated factors
among pregnant women. By investigating both objective indicators and subjective experiences,
the study captured the complexitiesfactors influencing the dietary practices of pregnant

women within the sociecological context.

By combining theoreticaframeworks and empirical evidencéhis study advanced my
understanding of maternal dietary practices within a wide sexdtogic context It offered
practical solutiongor improving maternal dietary practicdsiring pregnancy and pregnancy
outcomes. In additigrthe inclusion of diverse stakeholders, including pregnant women, male

partners, and healthcare providers, enricheditigengs by capturing multiple perspectives.

8.9 Knowledgecontribution
The findings of this study conducted the Southern Province of Rwanda make several
scholarly contributions to the field of maternal and child heattbstly in the context of
maternal detary practiceduring pregnancy. The studiyexds light on the prevalencedétary
practices among pregnant women in tr@ut8ern Province oRwanda, where only 40%
reportedgood dietary mactices and 44.1% demonstratpubd dietary diversyt In additian,
the thesis providemsights into the nutritional status of pregnant womeith 23% having
poornutrition status referring to MUAC highlightirthe need for targeted interventions.
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Through the socioecological modehe thesiswidely examines thdactors influencing
maternal dietary practices during pregnancy. It identifies intrapersonal, interpersonal,
organizationaland communitytevel factors including maternal education, spousal support,
antenatal care attendance, cultural beliefs, and gowrmnterventions. This comprehensive
approach expands the understanding of the complex interplay between individual,
interpersonal, and environmental factors shgpmaternal dietary practice§his thesis
highlightsthe influence of culturéleligious beliefs and socioeconomic factors on maternal
dietary practices. itecognisedarriers such as limited nutritional knowledge among pregnant
women, male partners, and healthcare provideesocultural beliefs and inadequate exposure

to nutritional informatio. Moreover povertyand food insecurity emerge as importaatrieis

to exhibiting good dietary practice®n the other hand, guggestsvidence supporting the
effectiveness of government programs like the Girinka program and kitchen gardens in
improving maternal dietary practice3he finding from this study informpolicy and

programmatic interventiorexpected to improvematernal dietary practiceliring pregnancy.

8.10 Strengths and limitatian
The dgrengthsand limitationsarediscussed itheindividud manuscript@nd | summarise them
here ease of referenck study strength was the use of mixed methods which allowed me to
incorporae diverse perspectiveandprovided a nuanced understanding of pregnant women's
dietary practicesBy usinga parallel onvergent mixeanethods design, the study was able to

triangulate data from varios®urcesimprovingthe validity and reliability of the findings.

The studyinvolved rigorous methodologies in each phase, such as usgliknown
frameworks forthe liteature review, usingtandardized data collection tools, and applying
appropriate statistical and qualitative analysis techniques. uBe of these methodologies
booststhe credibility and trustworthiness of the study findingke study includedarious
stakeholdersjncluding pregnant women, healthcare providers, and male partners, in data
collection through surveys, interviews, and focus group discussions. This inclusion ensures that
different perspectives are considered, increasing the relevance andahjipt of the

recommendations.

Studylimitationsincludedlimited genealizability due tathe particularcontext and population
sampled. For examg] the sampling stratedgcuseson pregnant women attendiagtenatal
care serviceswvhich may not represt the generglopulation of pregnant womeA.potential

source of bias in the qualitative data collection process lies in the use of purposive sampling.
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This method may inadvertently select participants who are more readily available, possess
stronger omions, or are more inclined to participate, potentially leading to biased and
unrepresentativéndings. Furthermore, te literature search was limited to studies published

in French and English, which may introduce language bias and overlook relewdiet stu
published in other languages, potentially limiting the comprehensiveness of the literature
review. Morever, due to resources constraimsiritional status was only assessed using
MUAC, while, I should have measured ldhd micronutrientsAnother limitation of this study

is the exclusion of partner violence as a
dietary practices; future research should consider exploring this factor to provide a more

comprehensive understanding of interpersonal detamsrof maternadietary practices
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Chaptemine Conclusion and Recommendations

9.1.Conclusion

This PhD thesideliversasignificantunderstandingf the dietary practices of pregnant women
in the Southern Povince of Rwanda stedding light on bth barriersand opportunities for
promoting gooddietary practicesnd pregnancoutcomes. The findings shoavconcerning
trend, with onlhyless than halbéf pregnant womedemonstratingjood dietary practicesnd an
importantpropotion (23%)facing malndrition, as shown by midUpper ArmCircumference
measurements.ufthermore, the study revedlse complexnteractionof factors influencing
dietary practices during pregnancy,explainedusingthe socieecological model.

However, the study identifiedags insocice conomi ¢ st at us, maldee part
to knowledge, gender roles, cultural beliefs, poverty, food insecurity and family coniticts.

addition, Healthcare system constraintnited nutritional knowledge among pregnant

women, male paners, and healthcare providers wdsntified, emphasisinghe need for

improved education and awareness campaigns

By controlling theseomplexfactors and implementingrgeted interventions d¢vels of the
socicecological modelsubstantiaimprovanentcan be made in promotingpod maternal
dietary practicesand improving pregnancy outcomes. This thesis contributes valuable
knowledge to the fieldof maternal nutritionand highlights the significance of holistic

approaches to maternal health andihatr interventions.

9.2. Recommendations
The findings of this studlgighlightthe urgent need for comprehensive interieersg tocontrol
the multiplechallenges facing pregnant women in Rwanda regadietgrypracticesBased
on the insights gained frotie study participants, to improve maternal dietary practices, a
collaborative effort from different sectois needed particularly from health, education,
finance, agriculture and gender sectdrsave framed these recommendationseiationto

policy andpracticeas well agesearch.

The findings of this study createneed for actiofor differentpolicymakerssuch as:

Enhance the healthcare system to ensure the effective support. Healthcare providers

reported challengeis supportingthe dietary practices of pregnant womeach as limited
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nutritional knowledge, shortage of teaching resourarddelivery of superficial nutritional
education due to the shortage of working staff and heaviload.To enhance the efficacy of
antenatal care (ANC) in addressing matemalnutrition, policymakers coulgdrioritise the
professional development of healthcare providers, such as nurses and midwil/ésvelop
arevised training curriculum that equips themhnit-depth knowledge and practical skills in
nutritional science. Such training should emphasize the provision of evilased,
individualized dietary guidance and counselling to pregnant women. Furthermore, the
curriculum should incorporate modules dre tidentification, assessment, and appropriate

management of malnutrition in pregnant women.

Furthermorethere should benvesmentin the development and dissemination of teaching
resourcessuch as educational materials ansual aids to support hedficare providers in
delivering effective nutrition educatiobltilising digital tools can be an effective way to reach

a broad audience and ensure that pregnant women and their family members receive and
remember important nutrition information. This is tparlarly beneficial since male partners

have reported forgetting some of the information delivered to thsnsuch, hese resources
should be culturally sensitiyelinguistically accessible, and designed dtsengthenkey

messages about the ralka bahnced dietind good dietary practicesiring pregnancy.

Moreover, nutritionists and community health workeshould be actively involved in
supporting dietargounsellingfor pregnant women and their families to decrease the burden
of the heavy workload ohealthcare providers working in AN®lutritionists areassumed to
have more advanced nutritional knowledge than nurses or midwitlesy could assist in
effectively deliveing tailored nutritional counsellingvhile CHWs could help reach wide
audiencen the communitythrough home visits and assist wilucation session€ooking
demonstrations focudeon improving dietary practicemnd nutritional outcomeshould be

initiated as well
Enhance male partners’ engagement in maternal dietary practices of pregnant women

Pregnant womentheir male partners and healthcare providers reported the lachatd
partners’ i nvol ve methoagh thay arenthd primanyadecisiovakedrst i t 1 o n
Therefore, policymakers shoulewklop targeted nutrition eduaati programs that actively

involve male partners in supporting materdadtary practices. Men should be engaged

home visits community healthv o r k educatibn sessionand mefsgroups as suggested by
participants in this studyThis involvement wl strengthen the promotion o$hared
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responsibility,improve the understanding of gender rplgsoot cultural misconceptiorad

foster a supportive environment for healthgtary practices
Addressing poverty and food insecurity

The study participast reported food insecurity and povedg challengs to good dietary
practicesRecognizing the interconnectedness of food security and socioeconomimengj)
policymakers should prioritize a muliectoral approach to improve the lives of pregnant
women and their households. This could include implementing inegemerating programs
and diverse microfinance initiatives, including savings groAgsicultureinterventions such
asthe Girinkaprogram and kitchen gardens positively influenced dietary pacticesof
pregnant womenhighlighting the importance ofconstantinvestment in suctprograms
Therefore, plicymakers should ewiderscaling upthese initiativesand maintainingtheir
sustainability tamprove food availability hence good dietary prees

| also recommend multilevelintervention involving male partnerSiultilevel interventions

address more than one level of influesaaultaneously or in close success{@®l) In the

suggested intervention, these levels will include household level (pregnant women and male
partners), community (mot her s’ Kighemyugnd , hus
organisational (health care provideidyltilevel interventons can generate synergistic effects,

where the combined impact of interventions surpasses the sum of their individual effects. This
synergy can arise when interventions at different levels support and reinforce eaddo®)er.

Many researchers are focused on maximizing the design, implementation, anatievadd

multilevel interventionslue to the fact that they are most likely to achieve considerable and
continuous chang@l03), which suggest amultilevel interventiordepicted in Figur®.1.
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Figure 0.1:Suggested multilevel intervention (created by author)

9.2.2.Recommendations for research

The recommendations for future research informed by the fgsdaf this thesis include:

1) Conducting communitpasedresearch that involves all pregnant women (attending and
non-attendingANC sevices) By including both groups researchers can make stinat
the findings representthe entire population. Neatending pregnant women may
demonstratdifferent dietary practices and faoarriersthat attending women do nimieet.
Therefore, involvig them in the study ensures a ma@mpleteunderstanding of the
factors affecting dietary practices

2) Conducting a followup study that involvedifferentseasons (at least 12 montbhsgause
the dietary practices and diversity mdgpend orthe seasonConductinga follow-up
study over multiple seasorlps captue the dynamic nature of dietary practices and
identify seasonalrends becausdietarypracticesmaydependon factors such as harvest
cycles, climate conditions, and cultural practices reledestasonal foods.

3) Conducting clinical research that aims to exploreniigitional status of pregnant women
by analyzing themicronutrientprofiles since their dietary practices and diversity suggest
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poor nutritional statyswill inform the evidencebasd micronutrient supplement

intervention.

Emerging from this PhD thesilsplan to continue with the following research activities:

- Apply for funds to fully develop the nutritional iervention model | have
recommended drawing dhe thesis findings.

- Conduet a pilot study to assess tlfeasibility, acceptability andcalability of
the designed intervention mod®i maternal dietary practices, maternal weight
gains and birth weighBy conducting a pilot study, will test the designed
intervention model ina specificsetting, identify any potential challenges or
limitations, and refine the intervention protocols based on the findings.
addition, | will be able tadetermine whether the intervention is achieving its
intended outcomes and identify areas foprovement.

- Validate the intervention model amecommendts implementation on a large

sample size
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the proceeding

Prof Kato J. Njunwa UR-CMHS X

Dr Stefan Jansen UR-CMHS X

Dr Brenda Asiimwe-Kateera UR-CMHS X

Prof Ntaganira Joseph UR-CMHS X

Dr Tumusiime K. David UR-CMHS X

Dr Kayonga N. Egide UR-CMHS X

Mr Kanyoni Maurice UR-CMHS X

Prof Munyanshongore Cyprien | UR-CMHS X

Mrs Ruzindana Landrine Kicukiro district X

Dr Gishoma Darius UR-CMHS X

Dr Donatilla Mukamana UR-CMHS X

Prof Kyamanywa Patrick UR-CMHS X

Prof Condo Umutesi Jeannine | UR-CMHS X

Dr Nyirazinyoye Laetitia UR-CMHS X

Dr Nkeramihigo Emmanuel UR-CMHS X

Sr Maliboli Marie Josee CHUK X

Dr Mudenge Charles Centre Psycho-Social X

After reviewing your protocol during the IRB meeting of where quorum was met and
revisions made on the advice of the CMHS IRB submitted on 27" August 2021, Approval
has been granted to your study.

Please note that approval of the protocol and consent form is valid for 12 months.

mail: researchcenter®ur.ac.rw P.0O Box 3286 Kigali, Rwanda WwWw.ur.ac.rw
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DECISION: Approved unconditionally
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Appendix 3: Approval of the study by the Ministry of Health

Republic of Rwanda

\"'&c mses®
MINISTRY OF HEALTH

National Health Research Committee
Ref: NHRC/2021/PROT/050

To: Mrs. UWASE Aline

Principal Investigator

Scientific Review Approval Notice

With reference to your request for approval of the Research Protocol entitled; “Maternal dietary
practices and their influencing factors among pregnant women attending antenatal care
services in the Southern Province of Rwanda.;
We are pleased to inform you that, following a thorough review and critical analysis of your proposal
(NHRC/2021/PROT/050), National Health Research Committee has approved your Research
Protocol.

However,

1) Changes amendments on approach and methodology must be submitted to the NHRC for
review and approval to validate the changes.

2) Submission to NHRC of final results using the attached template is mandatory

3) Failure to fulfill the above requirements will result in termination of study
Once again National Health Research Committee appreciates your interest in research.
Your final approval reference number is NHRC/2021/PROT/050.

Sincer

'
Dr. ParfaitUWALIRAYE
Chairperson of NHRC

Date... 2N @) 291\
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Appendix 4: Approval of the study by Rwanda Biomedical Centre

RWANDA

2../ 2021
BIOMEDICAL 2021
CENTER
A Healthy People. A Wealthy Nation Maternal, Child and Community Health Division

To the chair of National Health Rescarch Committee
KIGALI

Re: Approval of Research study “Maternal dietary practices and their influencing factors among
pregnant women attending antenatal care services in the Southern Province of Rwanda™

This is to confirm that the Division of Maternal. Child and Community Health under RBC has approved
the research study “Maternal dietary practices and their influencing factors among pregnant women
attending antenatal care services in the Southern Province of Rwanda™ that will be submitied to both
RNEC and NHRC in the coming days.

This project has the potential to offer substantial benefit to the Rwandan population especially the
component on nutrition of pregnant women.

Sincerely,

Dr. Felix SAYINZOGA
MCCH Division Manager

Ce:
- Aline UWASE
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Appendix 5:Approval of PhD thesis title

W Private Bag 3 Wits, 2050
UNIVERSITY OF THE [ Fax: 027117172119
WITWATERSRAND, Tel: 027117172076

JOHANNESBURG

Reference: Mrs Sandra Benn

E-mail: sandra.benn@wits.ac.za

30 January 2024
Mrs A Uwase Person No: 2477108
College of Medicine and Health Sciences PAG
University of Rwanda
KG 11 Ave
Kimironko/ Gasabo District
3286 KIGALI
Rwanda

Dear Mrs Aline Uwase

Doctor of Philosophy: Approval of Title

We have pleasure in advising that your proposal entitled Maternal dietary practices and their influencing
factors among pregnant women attending antenatal care services in the Southem Province of Rwanda
has been approved. Please note that any amendments to this title have to be endorsed by the Faculty's
higher degrees committee and formally approved.

Yours sincerely

(s ecn

Mrs Sandra Benn
Faculty Registrar
Faculty of Health Sciences
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Appendix 6: Approval of change of the PhD thesis title

W Private Bag 3 Wits, 2050
UNIVERSITY OF THE [&] Fax: 027117172119
WITWATERSRAND, Tel: 027117172076

JOHANNESBURG

Reference: Mrs Sandra Benn

E-mail: sandra.benn@wits.ac.za

21 June 2024
Mrs A Uwase Person No: 2477108
College of Medicine and Health Sciences TAA
University of Rwanda
KG 11 Ave
Kimironko/ Gasabo District
3266 KIGALI
Rwanda

Dear Mrs Aline Uwase

Doctor of Philosophy: Change of title of research

| am pleased to inform you that the following change in the title of your Thesis for the degree of Doctor
of Philosophy has been approved:

From: Maternal dietary practices and their influencing factors among pregnant women
attending antenatal care services in the Southern Province of Rwanda
To: Factors associated with maternal dietary practices among pregnant women

attending antenatal care services in the Southern province of Rwanda

Yours sincerely

C{_A’E_’C.A-A.A

Mrs Sandra Benn
Faculty Reqistrar
Faculty of Health Sciences
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Appendix 7: Information sheets and consent forms (English version)

1. Study Information sheet for pregnant women

Introduction

Greetings,

My name is Aline WASE, a Ph.D. student at the University of Witwatersrand (Johannesburg) in the
school of Public Health. Il " m doing research to
of pregnant women and this research study will be supervised by Prtfalohavin, Dr Nirvana Pillay

and Dr Etienne Nsereko. This information sheet helps you understand the study and decide whether you
would like to participate. If you agree to take part in this study, you will confirm that you understand
this study and volumarily decide to participate by signing this document. A copy of the signed document
will be given to you to keep. This interview will be recorded and we request you to sign a consent for
recording if you agree with it. For further information, feel freeontact me.

Purpose of the study

We are interested in identifying the factors influencing the dietary practices among pregnant women.
We think that dietary practices govern the nutritional status of the pregnant woman and are linked with
pregnancy outcoss. Therefore, we want to assess the actual dietary practices and their associated
factors to see how the findings from this study could help designing a nutritional intervention model
that will contribute to prevent malnutrition among pregnant womendditian, the findings from this

study will help to inform the policy formulation in terms of nutrition of pregnant women.

Invitation to consent
We are inviting you to take part in a research study. Howgeagticipating in a research

study is a personahoice.Pleaseread or listen carefully all the information about this study

and decide to participate or notou carseek advice from yodamily or friends if youwant.

In addition, you camequest clarifications from the researchers

Why am | chosen to be part of this research?

You areinvited to be part ofhis studybecauseyou are pregnant in second trimester or above,

healthy (selreported) and have lived in this community for at least 12 months.
What am | expected to do if | take part in this research study?

The following procedures wilbccur: Two interviewers will approach you in antenatal care

services section of health center. They will provide you all the information about this study and

request you to sign a consent form for participatinth@study and to be tape recorded. After

that, the same interviewers will take anthropometric measurements includingpped arm

circumference (MUAC) from you. Then, you wilérticipate in the interview thficuseson your

dietary practices and theinabling factors such as socioeconomic, cultural, health system, policy
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and nutritional knowledgeThese interviews will take at most one hand will be carried out

in a quiet place at the health centregidti are diagnosed with malnutrition, you wié provided

with nutritional counselling by one of the trained research team member and will be directly
refered to the Antenatal care services line manager of your respective health center for further
management and care. In case you report any kind aiqathyabuse or gendéased violence
(GBV) you will be advised to call the ar@BV service on 3512 for support.

What are the risks of participating in this research?

Participating in this study has no risks. However, during interview, you may feel urrtaipféowith
some questions and do not want to talk about them. In this event, you are not forced to provide
information and you are free to not respond.

What are the benefits of participating in this study?

Participating in this study will not benefit yalirectly. But the informationyou givecouldhelp

health policy makers leamore about appropriateterventionsor improving dietary practices

of preghant women.

Voluntary consent

Participation is entirely voluntaryf. youdo not opt for beingartof this study,therewill beno
consequence to you or your unborn habgu will have your consistenbenefits,andyou can

still getyourcare from health facilities as usual.

Privacy and anonymity

The collected information will be kept private and coafital If the findingsfrom this

study are published or presenteda@entific conferencegournameandotherpersonameans
ofidentifications willnotbementionedIn addition, the data collection tools will use codes for
identification instead ofames.

Confidentiality

The confidentiality of theinformation you provide will be ensurexs much as possible.
Interviews will take place in a quiet and secured room containing only the researcher and the
participant. Yourconsentorm andyour informationwill be kept in a research record created for

youand they will be only accessible for the researchers.

Will I be paid?

Therewill be nopaymenftfor participatingin thestudy. However, refreshments will be provided

during the interview.

Who can respond to my questions about this research?

You can contact the researchatsutany questionyou shouldhave about thistudy contact Mrs.
Aline UWASE, School of health sciences, University of Rwanda College of Medicine and Health

Sciences, telephone: +2588642 136, emaiklinemunyanezal @gmail.coon auwase38@ur.ac.tw
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You can also contact my supervisors, Prof Jonathan Levin, First Floor Room 151, Division of
Epidemology and Biostatistics, School of Public Health Johannesburg, South Africa, email:
Jonathan.Levin@wits.ac.za.

Outputs of the research

The results of this research will be communicated to you at health centers. In addition, the findings will
be shared vih different policy makers in Rwanda. Furthermore, the results will help the principal
investigator to develop a nutrition interventional model to prevent malnutrition among pregnant women.
Moreover, the results will be published as academic work in gaegournals. Finally, the results will

be presented in a thesis that will be submitted to the University of the Witwatersrand, Johannesburg,
South Africa for assessmemits per HPCSA guidelines, we will preserve the records of the data for a
minimum of o years after the study results have been published or six years if there is no publication.
Contact details of the Research Ethics Committees

This research study was approved by the Institutional Review Board (IRB) of the University of Rwanda,
College ¢ Medicine and Health Sciences and University of the Witwatersrand HREC (Human Research
Ethics Committee. For IRB, you can contact the chairperson Professor Jonas Njunwa Kato at
njunwakato@gmail.com or call him at +250 788490522. For HREC which is areimdiept committee
established to help protect the rights of research participaietsse contact the Chairperson of this
Committee who is Professor Clement Penny, who may be contacted on telephone number 011 717
2301, or by email onClement.Penny@wits.ac.ZBhe telephone numbers for the Committee secretariat
are 011 717 2700/1234 and the-mail addresses areZanele.Ndlovu@wits.ac.zaand

Rhulani.Mukansi@wits.ac.za

What will happen if the participant does not stay up to the end of the study?

If the participant does not carry on with the study, all information collected with him/her will be
destroyed and will ndte used for final reporting of results.

Sponsor of the research

This research will be supported by the Consortium for Advanced Research Training in Africa
(CARTA). CARTA is jointly led by the African Population and Health Research Center and the
Universty of the Witwatersrand and funded by the Carnegie Corporation of New York (Graid@ No
8606.R02), Sida (Grant N0:54100029), the DELTAS Africa Initiative (Grant No: 107768/Z/15/Z). The
DELTAS Africa Initiative is an independent funding scheme of the Afrieeademy of Sciences
(AAS) ' s Alliance for Accelerating Excellence in
Partnership for Africa’s Development Pl anning a
funding from the Wellcome Trust (UK) (Grant Nb07768/2/15/Z) and the UK government.
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2. Study information sheet for male partners

Introduction

Greetings,

My name is Aline UWASE, a Ph.D. student at the University of Witwatersrand (Johannesburg) in the
school of Publ i ¢ He andarstand the factorsdnfiuencigg the dietagygnaatides t
of pregnant women and this research study will be supervised by Prof Jonathan Levin, Dr Nirvana Pillay
and Dr Etienne Nsereko. This information sheet helps you understand the study and deceteyatieth
would like to participate. If you agree to take part in this study, you will confirm that you understand
this study and voluntarily decide to participate by signing this document. A copy of the signed document
will be given to you to keep. This iméew will be recorded and we request you to sign a consent for
the interview to be recorded if you are in agreement with fuos further information, feel free to
contact me.

Purpose of the study

We are interested in identifying the factors influending dietary practices among pregnant women.
We think that dietary practices govern nutritional status of the pregnant woman and are linked with
pregnancy outcomes. Therefore, we want to assess the actual dietary practices and their associated
factors to se how the findings from this study could help me to design a nutrition intervention model
that will contribute to prevent malnutrition among pregnant women. In addition, the findings from this
study will help to inform the policy formulation in terms oftrition of pregnant women.

Invitation to consent

We are inviting you to take part in a research study. Howgagticipating in a research

study is a personal choideleaseread or listen carefully all the information about this study

and decide to paitipate or natYou carseek advice from yodamily or friends if youwant.

In addition, you camequest clarifications from the researchers

Why am | chosen to be part of this research?

You areinvited to takepartin this studybecauseour female parter is pregnant. As a household

head, you can potentially influence the dietary practices of your pregnant woman and know more

about other enabling factors and challenges of maternal dietary practices during pregnancy.

What am | expected to do if | take part in this research study?

Thefollowing procedures wilbccur:Either at the health centre or some other community centre,
depending on your preferencgou will meet two interviewers who will provide you all the

information concerning this study and yotllwe requested to sign a consent form to be part

of the study and to be tape recorded. After that you will participate in the focus group
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discussions (FGDs) with the interviewers and other male parthat$ocuseson dietary
practices of pregnant womemd your involvement in supporting them. In addition, you will be
required to keep the information shared by group members confid&htigle FGDs will take at
most one houandwill be audio recorded.

What are the risks of participating in this research?

Participating in this study has no risks. However, during interview, you may feel uncomfortable with
some questions and may not want to talk about them. In this event, you are not forced to provide
information and you are free to not respond.

What are the benefits of participating in this study?

Participating in this study will not benefit you directly. Biiie informationyou givecouldhelp

health policy makers leamore about appropriateterventiondor improving dietary practices

of preghant wome

Voluntary consent

Participation is entirely voluntaryf. you do not choose to bgartof this study,therewill beno
consequence to you or your pregnant wifeu will haveyour consistenbenefits,andyoucan

still getyourcare from health faciliés as usual.

Privacy and anonymity

The collected information will be kept private and confidentiathe findingsfrom this

study are published or presentedsaientific conferencesour name andother personal
identifications willnot be mentioned.Besides, the data collection tools will use codes for
identification instead of names.

Confidentiality

The confidentiality of theinformation you provide will be ensureas much as possible.
Interviews will take place in a quiet and secured room contamihgthe researcher and the
participant. Yourconsenform andyour information will bekept in a research record created for
youand they will be only accessible for the researchers.

Will | be paid?

Therewill be nopaymentor participatingn thestudy.However, refreshments will be provided to
you during interview.

Who can respond to my questions about this research?

You can contact the researchatsoutany questionyou shouldhave about thistudy contact Mrs.
Aline UWASE, School of health sciences, University of Rwanda College of Medicine and Health

Sciences, telephone: +250 788 642 136, erakhilemunyanezal @gmail.coon auwase38@ur.ac.tw

You can also conta my supervisors, Prof Jonathan Levin, First Floor Room 151, Division of
Epidemiology and Biostatistics, School of Public Health Johannesburg, South Africa, email:

Jonathan.Levin@wits.ac.za.

189


mailto:alinemunyaneza1@gmail.com
mailto:auwase38@ur.ac.rw

Outputs of the research

The results of this research will benemunicated to you at health centers. In addition, the findings will

be shared with different policy makers in Rwanda. Furthermore, the results will help the principal
investigator to develop a nutrition interventional model to prevent malnutrition amegiggmt women.
Moreover, the results will be published as academic work in scientific journals. Finally, the results will
be presented in a thesis that will be submitted to the University of the Witwatersrand, Johannesburg,
South Africa for assessmeris per HPCSA guidelines, we will preserve the audio records for a
minimum of two years after the study results have been published or six years if there is no publication.
Contact details of the Research Ethics Committees

This research study was approvedty institutional Review Board (IRB) of the University of Rwanda,
College of Medicine and Health Sciences and university of the Witwatersrand HREC (Human Research
Ethics Committee. For IRB, you can contact the chairperson Professor Jonas Njunwa Kato at
njunwakato@gmail.com or call him at +250 788490522; or Professor Stefan Johnson. For HREC which
is an independent committee established to help protect the rights of research partigipasts;
contact the Chairperson of this Committee who is Professor GtdPemny, who may be contacted on
telephone number 011 717 2301, or byail onClement.Penny@wits.ac.z&he telephone numbers

for the Committee secretariat are 011 717 2700/1234 and theaile addresses ar

Zanele.Ndlovu@wits.ac.zznd Rhulani.Mukansi@wits.ac.za

What will happen if the participant does not stay up to the end of the study?

If the participant des not carry on with the study, all information collected concerning him/her will be
destroyed and will not be used for final reporting of results.

Sponsor of the research

This research will be supported by the Consortium for Advanced Research Trainigica
(CARTA). CARTA is jointly led by the African Population and Health Research Center and the
University of the Witwatersrand and funded by the Carnegie Corporation of New York (GraBt No
8606.R02), Sida (Grant N0:54100029), the DELTAS Africaatiite (Grant No: 107768/Z/15/Z). The
DELTAS Africa Initiative is an independent funding scheme of the African Academy of Sciences

(AAS) ' s Alliance for Accelerating Excellence i

Partner shi p vdlopment Riarmingcaad Goordnating Agency (NEPAD Agency) with
funding from the Wellcome Trust (UK) (Grant No: 107768/2/15/Z) and the UK government.

3. Study Information sheet for health care providers

Introduction

Greetings,
My name is Aline UWASE, a PD. student at the University of Witwatersrand (Johannesburg) in the

school of Public Health. Il m doing research t
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of pregnant women and this research study will be supervised by Prof JonathaLdliiaana Pillay

and Dr Etienne Nsereko. This information sheet helps you understand the study and decide whether you
would like to participate. If you agree to take part in this study, you will confirm that you understand
this study and voluntary decide participate by signing on this document and a copy to keep will be
given to you. This interview will be recorded and we request you to sign a consent for recording if you
agree with it. For further information, feel free to contact me.

Purpose of the study
We are interested in identifying the factors influencing the dietary practices among pregnant women.
We think that dietary practices govern the nutritional status of the pregnant woman and are linked with
pregnancy outcomes. Therefore, we want to sss#ee actual dietary practices and their associated
factors to see how the findings from this study could help designing a nutritional intervention model
that will contribute to prevent malnutrition among pregnant women. In addition, the findings feom thi
study will help to inform the policy formulation in terms of nutrition of pregnant women.

Invitation to consent

We are inviting you to take part in a research study. Howgagticipating in a research

study is a personal choicleaseread carefullyall the information about this study and

decide to participate or notou canseek advice from yodamily or friends if youwant. In

addition, you camequest clarifications from the researchers

Why am | chosen to be part of this research?

You areinvitedto takepartin this studypbecauseou work in ANC services. As a health care provider who

is always with the pregnant women, you could know some information about their nutrition and some
challenges you meet when providing them nutritional support

What am | expected to do if | take part in this research study?

If youagreeyou will sign a consent for participating in the study and being tape recorded. Then you
will sit for an In-Depth Interview with our interviewers in a quiet roofhhis interviewwill take at

most one hour

What are the risks of participating in this research?

Participating in this study has no risks. However, during interview, you may feel uncomfortable with
some questions and do not want to talk about them. In this event, yawtaferced to provide
information and you are free to not respond.

What are the benefits of participating in this study?

Participating in this study will not benefit you directly. Bibte informationyou givecouldhelp

health policy makers leamore alout appropriaténterventiondor improving dietary practices

of pregnhant women.

Voluntary consent

Participation is entirely voluntaryf. you do not opt for beingartof this study,therewill beno

consequence to you. Youll haveyour consistenbeneits, andyouwill not lose your job.
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Privacy and anonymity

The collected information will be kept private and confidenifighe findingsromthis study

are published or presentedsatentific conferencegournameanddhaprsonaldentifications

will not bementioned.In addition, the data collection tools will use codes for identification
instead of names.

Confidentiality

The confidentiality of theinformation you provide will be ensureas much as possible.
Interviews will take place in a quiend secured room containing only the researcher and the
participant. Yourconsenform andyour information will bekept in a research record created for
youand they will be only accessible for the researchers.

Will | be paid?

Therewill be nopaymenfor participatingin thestudy. However, refreshments will be provided
during interview.

Who can respond to my questions about this research?

You can contact the researchatsoutany questionyou shouldhave about thistudy contact Mrs.
Aline UWASE, School of health sciences, University of Rwanda College of Medicine and Health

Sciences, telephone: +250 788 642 136, erakhilemunyanezal @gmail.coon auwase38@ur.ac.tw

You can also contact my supervisors, Prof Jonathan Levin, First Floor Room 151, Division of
Epidemiology and Biostatistics, School of Public Health Johannesburg, South Africa, email:
Jonathan.Levin@wits.ac.za.

Outputs of the research

The results of thi research will be communicated to you at health centers. In addition, the findings will
be shared with different policy makers in Rwanda. Furthermore, the results will help the principal
investigator to develop a nutritional interventional model to prewealnutrition among pregnant
women. Moreover, the results will be published as academic work in scientific journals. Finally, the
results will be presented in a thesis that will be submitted to the University of the Witwatersrand,
Johannesburg, South Ade for assessmemis per HPCSA guidelines, we will preserve the audio
records for a minimum of two years after the study results have been published or six years if there is
no publication.

Contact details of the Research Ethics Committees

This researchktudy was approved by the Institutional Review Board (IRB) of the University of Rwanda,
College of Medicine and Health Sciences and university of the Witwatersrand HREC (Human Research
Ethics Committee. For IRB, you can contact the chairperson Professas Mjunwa Kato at
njunwakato@gmail.com or call him at +250 788490522; or Professor Stefan Johnson. For HREC which
is an independent committee established to help protect the rights of research partigipasts;
contact the Chairperson of this Committeleo is Professor Clement Penny, who may be contacted on

telephone number 011 717 2301, or byail onClement.Penny@wits.ac.z&he telephone numbers
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for the Committee secretariat are 011 717 2700/1234 #mel email addresses are
Zanele.Ndlovu@wits.ac.zzndRhulani.Mukansi@wits.ac.za

What will happen if the participant does not stay up to the end of the study?

If the participant does not carry on with the study, all information collected with him/her will be
destroyed and will not be used for final reporting of results.

Sponsor of the research

This research will be supported by the Consortium for Advanesgéd&tch Training in Africa

(CARTA). CARTA is jointly led by the African Population and Health Research Center and

the University of the Witwatersrand and funded by the Carnegie Corporation of New York
(Grant Ne-B 8606.R02), Sida (Grant N0:54100029), tHeLIDAS Africa Initiative (Grant No:
107768/Z/15/Z). The DELTAS Africa Initiative is an independent funding scheme of the
African Academy of Sciences (AAS)’'s Allianc
Africa (AESA) and supported by the New Partngoshif or Afri ca’ s Devel opn
Coordinating Agency (NEPAD Agency) with funding from the Wellcome Trust (UK) (Grant

No: 107768/Z/15/Z) and the UK government

4. Informed consent form to be part of the study for all participants

Factors associated with maternal dietary practices among pregnant women attending

antenatal care services in the Southern Province of Rwanda
Author: Aline UWASE

Position: Ph.D. candidate

Tel: +250 788 642 136

I, e e e e e agree to parti dhepate i
research has been explained to me and | understand what my participation will involve. | agree

to the following:
(Please circle the relevant options below).

| have read/listen information on the research that | YES NO
going to participate in.
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| have had the time to ask clarifications to some
guestions and the responses given to me were

satisfactory.
| decide voluntarily to participate in this study
| agree that my participation will remain anomgus

| agree that the researcher may use anonymous qu

in his / her research report.
| agree that the interview may be tape recorded

| agree that the information | provide may be used
anonynously after this project has ended, for acade
purposes by other researchers, subject to their owr

ethics clearance being obtained.

YES

YES

YES

Yes

YES

YES

NO

NO

NO

NO

NO

NO

signature/ Fingerprint

name of

dat e

.. Signature
name of

dat e

person

5. Informed consent for tape recording (all participants)

participant

seeking

Factors associated with maternal dietary practices among pregnant women attending

antenatal care services in the Southern Province of Rwanda

Author: Aline UWASE

194

consen



Position: Ph.D. candidate
Tel: +250 788 642 136

| would like to seek your permission to record the process of the interview/FGD on tape. The
recording is to ensure that all that the discussion during the intervi@®\gE&sion is captured.

The tape will be kept rigorously confidential and will be destroyed after two years in case of
publication or six years in the absence of publication. Do you agree to be tape recorded during

the course of the interview/FGD?

Il ntervi ewer s statement
D Dat e:

Hereby confirm that | have provided clear information about the objective of tape recording

and | have got participant’s consent to reco

Il ntervi ewee’ s Decl aration
| hereby agree to be tape recorded during the course of the interview/ FGD.

Name O0f Respondent @ e e

Signatur e I Finger print of Respondent:

NamMeE Ofl Nt @ T Vi 8 W B T e e e e e e e e e e

Signature of I ntervi ewer @ . .. Dat

6. Confidentiality agreement for Focus-group discussion
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Factors associated with maternal dietary practices among pregnant women attending

antenatal care services in the Southern Province of Rwanda

Author: Aline UWASE
Position: Ph.D. candidate

Tel: +250 788 642 136

By signing this statement, | am indicating my understanding of my responsibilities to guard the

confidentiality of this foca group discussion.

Names of the participant:
Signature of the participant:

Date:

Appendix 8:Information sheets and consent forms (Kinyarwanda version)

1. ABAGORE BATWITE

Gusesengura imirire y’abagore batwite n’impamvu nyamukuru mubabyeyi baje kwimisha inda

mu bigonderabuzima by’intara y’amagepfo mu Rwanda.
Igice cya mbere: Amakuru

Nitwa Aline Uwase, umunyeshuri mur i kami nuza vya
ishuri ryubuzima rusange. Ndigukora ubu bushakashatsi kugira ngo nzabonayabpaenyi

yi kirenga mu buzima rusange bw’ umwana n’umugor e
Levin, Dr Nirvana PILLAY bo muri Afuri ka y ' epfo
rupapuro rwamakuru rugufasha gufata umwanzuro wo kuba wagireare muri ubu bushakashatsi.
Nuhitamo kugira uruhare muri ubu bushakashatsi, urasabwa gushyira umukono kuriyi nyandiko
kugirango wemeze ko wumva ubushakashatsi kandi wemeye kwitabira kandi Uzahabwa kopi yo
kubika. Iki kiganiro kizatwa amajwi, turagusafpasinya uruhushya rwo gufata amajwi niba ubyemera.

Niba ufite ikibazo, ntutinye kumbaza.

Intego yubushakashatsi
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Dushishikajwe no kumenya ibintu bigira uruhare ku mirire y'abagore batwite. Twibwira ko imirire

y
gusuzuma Iimiterere yimirire vy

umugore utwite ifi tunyeyii smdet sne’ urb’uwmwean ab wautnw
"abagore batwite n
ishyirwaho rya politiki mubijyanye nimirire yabagore batwite.

Ubutumire bwo kugira uruhare mubushakashatsi

Ubush&ashatsi burimo abantu bahitamo kubigiramo uruhare. Nyamuneka fata umwanya wawe wo
gusoma / kumva amakuru yose yerekeye ubu bushakashatsi hanyuma ufate icyemezo cyo kwitabira.
Ushobora kuganira ku cyemezo cyawe n'umuryango wawe cyangwa inshuti niba abisibakufite

ikibazo, ushobora kandi kubaza abashakashatsi

Kuki natoranijwe kugirango mbe muri ubu bushakashatsi?

Urasabwa kugira uruhare muri ubu bushakashatsi kuko utwite/ umugore wawe atwite/ Wita kubagore
batwite.

Bizagenda bite ndamutse nemeye kugira uruhare muri ubu bushakashatsi?

Niba wemeye, ibi bikurikira bizabaho: Mugihe uri ku kigo nderabuzima uzasabwa kwitabira ikiganiro
cyibanda kumirire yumugore utwite, ibiyigiramo uruhare ndetse nuruhare rwawe bwite. Iki kiganiro

kiratwara byibuze isaha we kandi turagikorera ku kigo nderabuzima ahantu hacecetse.

Ni izihe ngaruka nshobora kwitega kuba mu bushakashatsi?
Kwitabira ubu bushakashat si nta ngaruka. Ari ko,
ibibazo bimwe na bimwe kandi ntushake kubigaimd. Muriicyo gihe, ntabwo uhatirwa gutanga

amakuru kandi ufite uburenganzira bwo kudasubiza.

Hari inyungu zo kugira uruhare muri ubu bushakashatsi?
Nta nyungu zako kanya kuri wowe mu kwitabira ubu bushakashatsi. Nyamara, amakuru utanga
ashobora gufastabashinzwe politiki yubuzima kumenya byinshi kubijyanye nuburyo bukwiye bwo

kunoza imikorere yimirire yabagore batwite.

Kwemera kubushake

Ufite uburenganzira busesuye bwo guhitamo niba witabira cg utitabira ubu bushakashatsi. Kubugiramo
uruhare ni ubushakrwose. Niba uhisemo kutaba muri ubu bushakashatsi, nta gihano kizafatirwa wowe
cyangwa umwana wawe utwite. Ntabwo uzatakaza inyungu zawe zisanzwe, kandi ushobora kubona

ubuvuzi bwawe mu kigo nderabuzima nkuko bisanzwe

Amabanga no kutamenyekanisha amazina
Tuzakora ibishoboka byose kugirango amakuru yihariye yakusanyirijwe muri ubu bushakashatsi agirwe

ibanga. Niba amakuru avuye muri ubu bushakashatsi yatangajwe cyangwa yatanzwe mu nama
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zubumenyi, amazina yawe bwite ntabwo azakoreshwa. Byongeye kakdreg$io byo gukusanya

amakuru bizakoresha kode aho gukoresha amazina.

Ibanga

Uruhare mu bushakashatsi rushobora kubamo gutakaza ubuzima bwite, ariko amakuru akwerekeye
azabikwa mu ibanga bishoboka. Ibiganiro bizabera mucyumba gituje kandi gifite umukerauao
abashakashat si gusa nabitabiriye. Ububi ko bw’ L
Urupapuro rwuko wemeye kugira uruhare mubushakashatsi hamwe namakuru yawe azashyirwa muri

ubwo bubiko kandi abashakashatsi bonyine ni bo bazabugeraho.

Nzahembwa kuba naragize uruhare muri ubu bushakashatsi?
Ntabwo hazishyurwa amafaranga yo kwitabira ubu bushakashatéhr i ko uz ahabwa i ct

cg umutobe igihe uzaba uri mu kiganiro

Ninde ushobora gusubiza ibibazo byanjye kubyerekeye ubu bushakashatsi?

Ushobaa kuvugana nabashakashatsi kubibazo byose, impungenge, cyangwa ibibazo ufite kuri ubu

bushakashat si hamagara Madamu Aline UWASE wukor a
bw’ ubuzi ma, Rwanda, t el e falmemenyanez@l ® @maillc8ri8shoboda?2 1 3 6 ,
kandi kwandi ki ra n'abayobozi banjye, Prof Jon:

Jonathan.Levin@wits.ac.za

Ibizava mu bushakashatsi

Ibizava mu bushakashatsi bizabimenyeshwa ku bigo nderabuzima. Byongeye kandi, ibizavamo
bizasangizwa n’ abafata ibyemezo batandukanye mu
ubushakashatsi nyamukuru, guhanga ibikorwa bizafasha gukumira imirire mibi kre dzagwite.

Byongeye kandi, ibisubizo bizatangazwa nkibikorwa byamasomo mubinyamakuru bya siyansi.
Hanyuma, ibisubizo bizahuzwa mugitabo kizashyikirizwa kaminuza ya Witwatersrand, Johannesburg,

Afurika yepfo kugira ngo gisuzumwe.

Aho wabariza uramutse ukeneye amakuru kubareberera imyitwarire yubushakashatsi

Wahamagara uhagarariye ikigo gishinzwe gusuzuma
ry Ubuvuzi N ubumeny.i bw ubuzima Professor Jona
cyangwa ukamuhamagakari +250 788490522; cyangwa umwungirije kQrs3 340 040. Ushobora

kandi guhamagara uhagararlge mi t e i shinzwe i myitwarire y’' ubushe:
y epfo kuri Tel: (011) 717 2229.
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Bizagenda bite mugihe uwitabiriye ubushakashatsi adakomeje?
Niba uwitabiriye adakomeje ubushakashatsi, amakuru yose yakusanyirijwe hamwe azasenywa kandi

ntazakoreshwa mu gutanga raporo yanyuma.

Igice cya I1: Icyemezo cyo kubyemera

Nasomye / numvise amakuru yubushakashatsi ngiye kwitabira. Nagize amahirwezaya kibazo

kandi ibibazo byose nabajije byashubijwe ndanyurwa. Nemeye kubushake kugira uruhare muri ubu
bushakashatsi

Izina ryuwitabiriye

Umukono w'uwitabiriye
Itariki

Umunsi / ukwezi / urwaka

Umutangabuhamya (Niba uwitabiriye atazi gusoma no kwandika)

Niboneye gusoma neza urupapuro rwabemera kugira uruhare mubushakashatsi, kandi umuntu
ndeberera yagize amahirwe yo kubaza ibibazo. Ndemeza ko ku giti cye yatanze uburenganzira
ntagahato.

iziha ry’  umutangabuhamya

Il sinya y’umutangabuhamya........ccoeeen..

Igikumwe cyuwitabiriye

ABAGABO BAFITE ABAGORE BATWITE

Gusesengura imirire y’abagore batwite n’impamvu nyamukuru mubabyeyi baje kwimisha inda

mu bigonderabuzima by’intara y’amagepfo mu Rwanda.

Igice cya mbere: Amakuru
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Nitwa Aline Uwase, umunyeshuri mur i kami nuza vya
ishuri ryubuzima rusange. Ndigukora ubu bushakashatsi kugira ngo nzabone impamyabumenyi

yi kirenga mu buzi nma urnusgaonmrge ubdbwiunwanBauzaba buhag
Levin, Dr Nirvana PILLAY bo muri Afurika y' epfo
rupapuro rwamakuru rugufasha gufata umwanzuro wo kuba wagira uruhare muri ubu bushakashatsi.
Nuhitamo kugirauruhare muri ubu bushakashatsi, urasabwa gushyira umukono kuriyi nyandiko
kugirango wemeze ko wumva ubushakashatsi kandi wemeye kwitabira kandi Uzahabwa kopi yo
kubika. Iki kiganiro kizatwa amajwi, turagusaba gusinya uruhushya rwo gufata amajwi niba tlnyeme

Niba ufite ikibazo, ntutinye kumbaza.

Intego yubushakashatsi
Dushishikajwe no kumenya ibintu bigira uruhare ku mirire y'abagore batwite. Twibwira ko imirire

y
gusuzuma Iimiterere yimirire y

umugore utwite ifitanye isano n’ubuzi ma bwumu

abagore batwite n

ishyirwaho rya politiki mubijyanye nimirire yabagore batwite.

Ubutumire bwo kugira uruhare mubushakashatsi

Ubushakashatsi burimo abantu bahitamo kubigirambaras Nyamuneka fata umwanya wawe wo
gusoma / kumva amakuru yose yerekeye ubu bushakashatsi hanyuma ufate icyemezo cyo kwitabira.
Ushobora kuganira ku cyemezo cyawe n'umuryango wawe cyangwa inshuti niba ubishaka. Niba ufite

ikibazo, ushobora kandi kubazbashakashatsi

Kuki natoranijwe kugirango mbe muri ubu bushakashatsi?
Urasabwa kugira uruhare muri ubu bushakashatsi kuko umugore wawe atwite ukaba waduha amakuru

ajyanye n’'imirire ye nuko ubi mufashamo.

Bizagenda bite ndamutse nemeye kugira uruhare muri ubu bushakashatsi?

Niba wemeye, ibi bikurikira bizabaho: Mugihe uri ku kigo nderabuzima cg mugace kiwanyu uzasabwa
kwitabiro ikiganiro hamwe nabandi bagabo bagenzi bawe bafite abagore batwite. Tuzaganira ku mirire
yabagore batwite nicyo mubafasha ngo imeeza. lkindi tuzagusaba kugira ibanga amakuru
azatangwa na bagenzi bawe. Iki kiganiro bizatwara byibuze isaha imwe kandi kizabera ahantu

hacecetse.

Ni izihe ngaruka nshobora kwitega kuba mu bushakashatsi?
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Kwitabira ubu bushakashatsi nta ngaruka bizalaugiro . Ari ko, mugi he cy’ i baz
utishimiye ibibazo bimwe na bimwe kandi ntushake kubiganiraho. Muriicyo gihe, ntabwo uhatirwa

gutanga amakuru kandi ufite uburenganzira bwo kudasubiza.

Hari inyungu zo kugira uruhare muri ubu bushakashatsi?
Ntanyungu zako kanya kuri wowe mu kwitabira ubu bushakashatsi. Nyamara, amakuru utanga
ashobora gufasha abashinzwe politiki yubuzima kumenya byinshi kubijyanye nuburyo bukwiye bwo

kunoza imikorere yimirire yabagore batwite.

Kwemera kubushake
Ufite umudendea wo guhitamo niba utitabira ubu bushakashatsi. Kubugiramo uruhare ni ubushake
rwose. Niba uhisemo kutaba muri ubu bushakashatsi, nta gihano kuri wowe cyangwa umugore wawe

ndetse n’umwana wawe utaravuka. Nt ab waoakwubanat ak az a

ubuvuzi bwawe mu bigo nderabuzima nkuko bisanzwe

Amabanga no kutamenyekanisha amazina

Tuzakora ibishoboka byose kugirango amakuru yihariye yakusanyirijwe muri ubu bushakashatsi agirwe
ibanga. Niba amakuru avuye muri ubu bushakashatsi yatanggjamgwa yatanzwe mu nama
zubumenyi, amazina yawe bwite ntabwo azakoreshwa. Byongeye kandi, ibikoresho byo gukusanya

amakuru bizakoresha kode aho gukoresha amazina.

Ibanga

Uruhare mu bushakashatsi rushobora kubamo gutakaza ubuzima bwite, ariko amalarakeyav

azabikwa mu ibanga bishoboka. Ibiganiro bizabera mucyumba gituje kandi gifite umutekano kirimo
abashakashat si gus a nabitabiriye. Ububi ko bw’ L
Urupapuro rwuko wemeye kugira uruhare mubushakashatsi hamwe manyalwe azashyirwa muri

ubwo bubiko kandi abashakashatsi bonyine ni bo bazabugeraho.

Nzahembwa kuba naragize uruhare muri ubu bushakashatsi?

Ntabwo hazishyurwa amafaranga yo kwitabira ubu bushakashatsi

Ninde ushobora gusubiza ibibazo byanjye kubyerekeye ubu bushakashatsi?

Ushobora kuvugana nabashakashatsi kubibazo byose, impungenge, cyangwa ibibazo ufite kuri ubu
bushakashat si hamagara Madamu Aline UWASE wukor a
bw’ ubuzi ma, Rwanda, t el e f oneneunyanezal@@mail.c®r8 cydngwa 1 3 6,
auwase38@ur.ac.rw. Ushobora kandi kuvugana nabayobozi banjye, Prof Jonathan Levin, Icyumba cya
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mbere cya 151, Ishami rya Epidemiologiya na Biostatistics, Ishuri ryubuzima rusange Johannesburg,

Afrika yepfo, imeri: Jonathandvin@wits.ac.za.

Ibizava mu bushakashatsi
Ibizava mu bushakashatsi bizabimenyeshwa ku bigo nderabuzima. Byongeye kandi, ibizavamo

bi zasangizwa n’ abafata ibyemezo batandukanye mu
ubushakashatsi nyamukuru, guhaiigikorwa byibanda kumirire yabagore batwite bizafasha gukumira

imirire mibi ku bagore batwite. Byongeye kandi, ibisubizo bizatangazwa nkibikorwa byamasomo
mubinyamakuru bya siyansi. Hanyuma, ibisubizo bizahuzwa mugitabo kizashyikirizwa kaminuza ya

Witwatersrand, Johannesburg, Afurika yepfo kugira ngo gisuzumwe.

Aho wabariza uramutse ukeneye amakuru kubareberera imyitwarire yubushakashatsi

Ubu bushakashat si buzemezwa n’ i kigo gishinzwe gl
Ri kuru ry” Uboyuzbwhubbemma na kaminuza ya Witwat
i myitwarire y'ubushakashat si bw’ abant u. Kur i | RI
Njunwa Kato kuri njunwakato@gmail.com cyangwa ukamuhamagara kuri +250 788490522; cyangwa
umwungirije kuri0783 340 040. Ku HREC ari komite yigenga yashyizweho kugirango ifashe kurengera
uburenganzira bwabitabiriye ubushakashatsi; ushobora guhamagara umuyobozi kuri Tel: (011) 717
2229.

Bizagenda bite mugihe uwitabiriye ubushakashatsi adakomeje?

Niba uwitabiriye adakomeje ubushakashatsi, amakuru yose yakusanyirijwe hamwe azasenywa kandi

ntazakoreshwa mu gutanga raporo yanyuma.

Igice cya Il: Icyemezo cyo kubyemera

Nasomye / numvise amakuru yubushakashatsi ngiye kwitabira. Nagize amahirwe yo kildaaza ib
kandi ibibazo byose nabajije byashubijwe ndanyurwa. Nemeye kubushake kugira uruhare muri ubu
bushakashatsi

Izina ryuwitabiriye

Umukono w'uwitabiriye
Itariki

Umunsi / ukwezi / umwaka

Umutangabuhamya (Niba uwitabiriye atazi gusoma no kwandika)
Niboneye gusoma neza urupapuro rwabemera kugira uruhare mubushakashatsi, kandi umuntu
ndeberera yagize amahirwe yo kubaza ibibazo. Ndemeza ko ku giti cye yatanze uburenganzira

ntagahato.
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i z i nm@autangabuliamya

Il sinya y’ umutangabuhamya.................

Igikumwe cyuwitabiriye

Umushakashatsi ufasha abitabiriye ubushakashatsi gusobanukirwa
Nasomye neza urupapuro rw' amakuru uko nshoboye
bikurikira: Gulor a i ki gani r o, guf at wa amaj wi n" i bipi mo.

W 0 kubaza i bibazo bijyanye n"ubushakashatsi,
byashubijwe neza. Ndemeza ko uwitabiriye atigeze ahatirwa gutanga uruhushya, ko w@ruhushy
rwatanzwe ku bushake.

l zina ry'umushakashat si

Umukono wumushakashat Si ...

ABAGANGA BITA KUBAGORE BATWITE

Gusesengura imirire y’abagore batwite n’impamvu nyamukuru mubabyeyi baje kwimisha inda

mu bigonderabuzima by’intara y’amagepfo mu Rwanda.

Igice cya mbere: Amakuru

Nitwa Aline Uwase, umunyeshur.i mu r i kaminuza ya

ishuri ryubuzima rusange. Ndigukora ubu bushakashatsi kugira ngo nzabone impamyabumenyi

yi kirenga mu buzima rusange bw’ umwana n’ umugor e
Levin, Dr Nirvana PILLAY bo muri AmwRwanda Ury " ep f o

rupapuro rwamakuru rugufasha gufata umwanzuro wo kuba wagira uruhare muri ubu bushakashatsi.
Nuhitamo kugira uruhare muri ubu bushakashatsi, urasabwa gushyira umukono kuriyi nyandiko
kugirango wemeze ko wumva ubushakashatsi kandi wemeyabira kandi Uzahabwa kopi yo
kubika. Iki kiganiro kizatwa amajwi, turagusaba gusinya uruhushya rwo gufata amajwi niba ubyemera.

Niba ufite ikibazo, ntutinye kumbaza.

Intego yubushakashatsi
Dushishikajwe no kumenya ibintu bigira uruhare ku mirire y'abadpatwite. Twibwira ko imirire

y
gusuzuma Iimiterere yimirire y abagore batwite

ishyirwaho rya politiki mubijyanyaimirire yabagore batwite.
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Ubutumire bwo kugira uruhare mubushakashatsi

Ubushakashatsi burimo abantu bahitamo kubigiramo uruhare. Nyamuneka fata umwanya wawe wo
gusoma / kumva amakuru yose yerekeye ubu bushakashatsi hanyuma ufate icyemezo cyo kwitabira.
Ushobora kuganira ku cyemezo cyawe n'umuryango wawe cyangwa inshuti niba ubishaka. Niba ufite

ikibazo, ushobora kandi kubaza abashakashatsi

Kuki natoranijwe kugirango mbe muri ubu bushakashatsi?
Urasabwa kugira uruhare muri ubu bushakashatsi kuko ukaarkuganga muri servisi zita kubagore
bat wite. Ushobora kumenya neza amakuru ajyanye

n"imirire ndets n’imbogami zi muhura nazo mukubah

Bizagenda bite ndamutse nemeye kugira uruhare muri ubu bushakashatsi?

Niba wemeye, ibi bikurikira bizabaho: Mugihe uri ku kigo nderabuzima uzasabwa kwitabiro ikiganiro
hamwe numwe mubashakashatsi. Muzaganira ku ruha
kiganiro bizatwara byibuze isaha imwe kandi kizabera ahantwcétses

Ni izihe ngaruka nshobora kwitega kuba mu bushakashatsi?

Kwitabira ubu bushakashat si nta ngaruka bizakug
utishimiye ibibazo bimwe na bimwe kandi ntushake kubiganiraho. Muriicyo gihe, ntabwo uhatirwa
gutanga amakuru kandi ufite uburenganzira bwo kudasubiza.

Hari inyungu zo kugira uruhare muri ubu bushakashatsi?

Nta nyungu zako kanya kuri wowe mu kwitabira ubu bushakashatsi. Nyamara, amakuru utanga
ashobora gufasha abashinzwe politiki yubuzima kumenyaliyobijyanye nuburyo bukwiye bwo

kunoza imikorere yimirire yabagore batwite.

Kwemera kubushake

Ufite umudendezo wo guhitamo niba utitabira ubu bushakashatsi. Kubugiramo uruhare ni ubushake
rwose. Niba uhisemo kutaba muri ubu bushakashatsi, nta gihanavéwe ntanubwo uzatakaza
inyungu zawe zisanzwe mu kazi.

Amabanga no kutamenyekanisha amazina

Tuzakora ibishoboka byose kugirango amakuru yihariye yakusanyirijwe muri ubu bushakashatsi agirwe
ibanga. Niba amakuru avuye muri ubu bushakashatsi yatangajavgws yatanzwe mu nama
zubumenyi, amazina yawe bwite ntabwo azakoreshwa. Byongeye kandi, ibikoresho byo gukusanya
amakuru bizakoresha kode aho gukoresha amazina.

Ibanga

Uruhare mu bushakashatsi rushobora kubamo gutakaza ubuzima bwite, ariko amakuruegtewerek
azabikwa mu ibanga bishoboka. Ibiganiro bizabera mucyumba gituje kandi gifite umutekano kirimo

abashakashat si gusa nabitabiriye. Ububi ko bw’ L
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Urupapuro rwuko wemeye kugira uruhare mubushakashatsi hamwe namaker@zashyirwa muri
ubwo bubiko kandi abashakashatsi bonyine ni bo bazabugeraho.
Nzahembwa kuba naragize uruhare muri ubu bushakashatsi?

Ntabwo hazishyurwa amafaranga yo kwitabira ubu bushakashatsi

Ninde ushobora gusubiza ibibazo byanjye kubyerekeye ubu bushakashatsi?

Ushobora kuvugana nabashakashatsi kubibazo byose, impungenge, cyangwa ibibazo ufite kuri ubu
bushakashat si hamagara Madamu Aline UWASE wukor a
bw” ubuzi ma, Rwanda, t el ef on anyanez2lBQmaillcBns cyahgivd 1 3 6,
auwase38@ur.ac.rw. Ushobora kandi kuvugana nabayobozi banjye, Prof Jonathan Levin, Icyumba cya
mbere cya 151, Ishami rya Epidemiologiya na Biostatistics, Ishuri ryubuzima rusange Johannesburg,

Afrika yepfo, imeri: Jonathan.Levi@wits.ac.za.

Ibizava mu bushakashatsi
Ibizava mu bushakashatsi bizabimenyeshwa ku bigo nderabuzima. Byongeye kandi, ibizavamo

bi zasangizwa n’ abafata ibyemezo batandukanye mu
ubushakashatsi nyamukuru, guhandkalwa byibanda kumirire yabagore batwite bizafasha gukumira

imirire mibi ku bagore batwite. Byongeye kandi, ibisubizo bizatangazwa nkibikorwa byamasomo
mubinyamakuru bya siyansi. Hanyuma, ibisubizo bizahuzwa mugitabo kizashyikirizwa kaminuza ya
Witwatersand, Johannesburg, Afurika yepfo kugira ngo gisuzumwe.

Aho wabariza uramutse ukeneye amakuru kubareberera imyitwarire yubushakashatsi

Ubu bushakashat si buzemezwa n’i kigo gishinzwe gL

Ri kuru ry’” Ububwzubozumamaaykaminuza ya Witwaters

i myitwarire y'ubushakashat si bw’ abant u. Kur i | RI
Njunwa Kato kuri njunwakato@gmail.com cyangwa ukamuhamagara kuri +250 788490522; cyangwa
umwungirje kuri0783 340 040. Ku HREC ari komite yigenga yashyizweho kugirango ifashe kurengera
uburenganzira bwabitabiriye ubushakashatsi; ushobora guhamagara umuyobozi kuri Tel: (011) 717
2229.

Bizagenda bite mugihe uwitabiriye ubushakashatsi adakomeje?

Niba uwiabiriye adakomeje ubushakashatsi, amakuru yose yakusanyirijwe hamwe azasenywa kandi

ntazakoreshwa mu gutanga raporo yanyuma.

Igice cya I1: Icyemezo cyo kubyemera
Nasomye / numvise amakuru yubushakashatsi ngiye kwitabira. Nagize amahirwe yo kubaza ibibazo
kandi ibibazo byose nabajije byashubijwe ndanyurwa. Nemeye kubushake kugira uruhare muri ubu

bushakashatsi
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Izina ryuwitabiriye

Umukono w'uwitabiriye
Itariki

Umunsi / ukwezi / umwaka

Umushakashatsi ufasha abitabiriye ubushakashatsi gusobanukirwa
Nasomye neza urupapuro rw amakuru uko nshoboye I
bi kuri kira: Gukora i kiganiro, guf atwa amaj wi n’' i

wo kubaza ibbazo bijyanye n"ubushakashatsi, kandi [
byashubijwe neza. Ndemeza ko uwitabiriye atigeze ahatirwa gutanga uruhushya, ko uruhushya
rwatanzwe ku bushake.

lzina ry " umushakashatsi _ _
Umukono wumushak&isa t s i ....cooooviiiiiiiin e,

KUMENYESHWA NO KWEMERA GUFATA AMAJWI

Gusesengura imirire y’abagore batwite n’impamvu nyamukuru mubabyeyi baje kwimisha inda mu

bigonderabuzima by’intara y’amagepfo mu Rwanda

Ndashaka gusaba uruhushya rgirane. Gufdtasamawi rd nkagjrawi vy ' i k
ngo mu byo twaganiriye byose hatagira ikiducika. Ikiganiro cyafashwe kizabikwa mu ibanga kandi

ki zasenywa ako kanya nyuma yo kwandukura. Uremer
Yego ... Co Oy a

Ufata amajwi

Ndemeza & nasobanuye neza intego yo gufata amajwi kandi nahawe uruhushya nuwitabiriye
ubushakashatsi.

Ufatwa amajwi

Nemeye ko bamfata amaj wi mugi he cy’' i bazwa [/ 1ikig
I Zimnma r©ry" UbDazZWa .

Umukono /igikumwe cyulmw a :  ....oooieiiiiiiiee tarikiz oo e,

lzina ryuwabaj i | e . l'tari ki ...
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Appendix 9 :Questionnaire for Quantitative Survey (English version)

Section 1: Identification of the household(HHnformation

This section is to be completed by enumerator before interview

Date of interview: | | I/ ] [ I/ |

| (Day, Month, Year)

Enumerator’s name:

Enumerator ID: |

District Name:

District code:

Health centre name:

Health centre code:

Participant ID:  |_| I | |

Has the pregnant woman signed the inforn
consent? (Please make sure that she agrees

interviewed).

1=Yes, 0=No (if no interview endwere)

Section 2: sociodemographic &HH characteris

tics (Pregnant woman answers this section)

Question

Response code

code

1. Pregnant Woman’'s MU

Record the number in cm
1>23cm, 0<23cm

2. Pregnant Woman’' s H(

Record the number

If not available, nte N/A

3. How old are you?

Write the P W s
Record the age (completed years}

age:

4. Did you ever attend school?

1=Yes 0= No (skip to 6)

5. Ifyes, what was the highest school level ti

you attained?

1= incomplete primary 2= complete primary

3=incomplete secondary, 4= complete secondary or highe

6. What is your religion?

1 = Christian 2= Islam 3= Traditionalist 4= Jehovah witn

5= does not belong to any religion

7. What is your main ocqation ?

1= Farming 2= raising livestock 3=Artisans and trad|

4=Casual labour (cash or food), 5=Salaried 6=0tl | |
(Specify)
8. What is the P?W s 1 1=married 2= living with the partner | |

3= widowed 4= divorced 5= separated, 6= Single

9. Who is the Household head/

1= myself, 2= my husband/partner 3= my parents 4=

guardians

10. What is the age of the HH head/?

Record the age in years
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11.

What is the gender of the HH head?

1=male 2=female

12.

Has the Head of the HH attended school?

1=Yes 0=No If the answer is O skip to Q14

13.

If yes, what was the highest school level ti

the head of the household attained?

1=incomplete Primary 2= complete Primary
3=incomplete Secondary, 4= complete secondary or highg

14.

What is the main occupation of the H
head? (Mark only the main one)

1= Farming and 2=Raising livestock) 3=Busine
(artisan/trade, etc.) 4=Casual labour (cash or fg
5=Salaried/pensig 6=0thers (Specify)

15.

Does your partner/husband have anot
household? (another wifenake sure the

mother is married or cohabiting)

1=Yes 0=No

16.

How many people live in this household

Record number

Section 3:

I 6d | i ke

to

ask you a few questions g

17. When was your last Menstrual Period

Record the date

Estimated gestational weeks

18. How many live children have yol
given birth to

Record number

19. How many ANC Visits did you attent

Record the number

during the current pregnancy?

Section 4: Let us now talk about income, employment, ownership of assets and living conditignsiofiousehold

20.

What is the wealth category (ubudeh

of your household?

1=Richest 2= Richel
3= Poor

9= Don't know

4=Poore| | |

21.

Does the household have access

agricultural land?

1=Yes

0=No (skip

to question 22) |_|

a. If yes, what is the| 1=Selfowned | |
ownership status 2=Hired
3=Public land,
4=Any other
specify:
22. Does your household belong to laj 1=Yes 0=No |
consolidation program If No (skip to

question 24)

23.

If yes ,what types fofood do you

mainly cultivate?

1=Rice |
2= Cassava
3= Soya beans
4= Beans

5= Maize

6=vegetables
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7= Others (specify)

24. Does your HH own a kitchen garden
25. Does your HH belong to Girinki

program?

26. Does the household own any livesto| 1=Yes GNo (Skip | |___ |
to Q27)

a. |If yes, what is the number ¢ Livestock Number
livestock owned in th 1= Cows L
household? >—Goals ]

3=Sheep ]
4=Rabbits ]
5= ibishuhe ]
6= sumbirigi ]
7=Chicken I
8=Pigs |

9= others (specify)

Radio 1 = Yes 0 T
No
Television

27. Does the household own Radio or T

or telephone?

Telephone

28. Does any household member earn/get money from the folloWieg@rd 1=Yes and 0=No against eaattivity).

Agricultural farm produce

and honey

Sale of livestock and livestock products including fi

Formal employment

Business (specify):

Casual labour

Donations/gifts/remittance

Section 5: Food security

29. In the past [four weeks/30 days] did you worry that your household w

not have enough food?

1=Yes 0=No
If no (Skip to Q30)

a. How often did this happen in the past [4 weeks/30 days]?

1=Rarely (1 to 2 times

2=Sometimes (3 to 10 times)

3=0Often (more than 10 times)

30. Inthe past [four weeks/30 days] were you or any household member ng
to eat the kinds of foods you preferred because of a lack of resources]|

1=Yes 0=No
If no (Skip to Q31)

a. How often did this happein the past [4 weeks/30 days]?

1=Rarely (1 to 2 times
2=Sometimes (3 to 10 times)

3=0ften (more than 10 times)

31. In the past [four weeks/30 days], did you or any household member h
eat a limited variety of foods due to a lack of resources?

1=Yes 0=No
If no (Skip to Q32)

a. How often did this happen in the past [4 weeks/30 days]?

1=Rarely (1 to 2 times
2=Sometimes (3 to 10 times)

3=0ften (more than 10 times)
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32. In the past [4 weeks/30 days], was there ever no food tof @aty kind in| 1 =Yes 0=No

your house because of lack of resources to get food? If no (Skip to Q33) (I

1=Rarely (1 to 2 times
a. How often did this happen in the past [4 weeks/30 days]? 2=Sometimes (3 to 10 times) |

3=0ften (more than 10 times)

33. Inthe past [4 weeks/30 days], did you or any household member go tg 1 = Yes 0=No
at night hungry because there was not enough food? (if no skip to Q34) [

1=Rarely (1 to 2 times)

a. How often did this happen in the past [4 weeks/30 days]? 2=Sometimes (3 to 10 times) [ [

3=0ften (more than 10 times)

34. In the past [4 weeks/30 days], did you or any household membergoa| 1 =Yes 0= No
day and a whole night without eating anything at all because there w{ If no (Skip to Q35)
enough food?

1=Rarely (1 to 2 times

a. How often did this happen in the past [4 weeks/30 days]? 2=Sometimes (3 to 10 times) | [

3=0ften (more than 10 times)

1=Yes 0=No
35. In the past four weeks, did you or any household member have taeat |t 4 (Skip to Q36)

foods that you really did not want to eat because of a lack of resour

obtain other types of food?

1=Rarely (1 to 2 times

a. How often did this happen in the past [4 weeks/30 days? 2=Sometimes (3 t&0 times) |

3=0ften (more than 10 times)

l1=Yes 0=No
36. In the past four weeks, did you or any household member have to| |t 4o (Skip to Q37)

smaller meal than you felt you needed because there was not enough

1=Rarely (1 to 2 times

a. How often didthis happen in the past [4 weeks/30 days? 2=Sometimes (3 to 10 times) |

3=0ften (more than 10 times)

1=Yes 0=No
37. In the past four weeks, did you or any other household member have| |t no (Skip to Q38)

fewer meals in a day because there was not énfmagi?

1=Rarely (1 to 2 times

a. How often did this happen in the past [4 weeks/30 days? 2=Sometimes (3 to 10 times) [

3=0ften (more than 10 times)

Section 6: Maternal dietary diversity (24h recall bee asked to pregnant women)

38. Now I 6d |ike to ask you to describe everything t hahomey
or anywhere else. Please include all foods and drinks, any snacks or small meals, asanglnaén meals Please also inclug

food you ate even if it was eaten elsewhere, away from your home. Let start with what you consumed yesterday

From the time you got up yesterday morning to

the time you got up today -24hrs. Yes=1, No=0
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Food Item

corn/maize [ |

Sorghum

Other cereal¢éRice, wheat, cereal products)

Cereal products (breads, sorghum and maize paps,) [ |

Cassava [ |

White sweet potato

Other White Roots and tubeisish potatos , yams, col oca

Carrot, orange sweet potato, or other tubers that are orange inside

Cooking banana

Beans, Peas and other pulses soya

Dark green leafy vegetables (e.g. cassava leaves, dodo, spinach )

Pumpkin, squash and other orange vegetables [ |

Other Vegetables (cabbages, eggplant) [ |

Ground nuts and seeds

Orange colored fruits (e.g. ripe mango, ripe papaya,)

Other Fresh fruits (apple, pineapple , watermglo [ |

Fish /small silver fish

Organ Meat (liver kidney, heart, blood based food.) | |

FIl esh meat (beef goat | amb rabbit

Eggs

QOil, fat, butter, ghee (including palm oil) avocad

Sugar and sweets

Milk and milk products (yogurts, chees )

Condiments (salt, pepper, other spices, fish powder, or other items used

flavor to the food: pili pili, on| |

Section 7: Knowledg of pregnant women on maternal nutrition during pregnancy
I am going to ask you some questions about nutrition of pregnant women. Please let me know if you need me to clarijy
guestions. Feel free to ask any question you may have

39. Have you persaally received any information abo| 1 =Yes 0= No
nutrition during pregnancy |

40. From where did you get this information? 1 = Health centre worker,
2 = CHW, |
3 = Other mothers
4 = Radio,
5 = Evening parent’'s me

6= others (specify)

41. How should a pregnant woman eat in comparisony 1 = Yes

a nonpregnant woman? 0= No

Eat more at each meal (eat more food each day) I
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Eat more frequently (eat more times each day)

Eat more proteirrich foods

Eat more ironrich foods

Use iodized salt whepreparing meals

Eat more fibrerich foods
Eat more calciumrich foods

42.

How many food group should a pregnant worm

consume?

Record the number

99= does not know

43.

Are these food groups thelfowing?

1=yes 0=NO
1. Grains, white roots and tubers, and plantai
Pulses (beans, peas and lentils)
Nuts and seeds
Dairy
Meat, poultry and fish
Eggs
Dark green leafy vegetables
Other vitamin A rich fruits and vegetables

e T S A S

Other vegetables
10. Other fruits

9 =Don’t know

44.

How many meals should a pregnant woman take?

Record the number

99= Don’t know

45.

It is beneficial to consume snacks to avoid go

hungry for a long time in pregnancy?

1=Yes O0=No

46. Most women would benefit from the types | 1=Yes 0= No if noskiptoQ 48
micronutrient supplements ? 99= Don’t know S
47. If yes, What are they? 1=Yes 0=No
99= Don’t know e
Iron and folic acid
48. What is the balth benefit for taking folic aci¢ 1=Yes 0=No
supplements/tablets? 0= Don’'t know

a. For normal development of the nervous system of
unborn baby (brain, spine and skull)

b. To prevent birth defects/abnormalities the nerv,
system of the unborpaby (brain, spine and skull)
c. Other (specify)
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49.

Have you heard about iredeficiency anaemia?

1=Yes 0= No if noskiptoQ 52

50.

If Yes: Can you tell me how you can recogni

someone who has anaemia?

1=Yes
0=No
O0O=Don ' t know

1. Less energy/weakness

2. Paleness/pallor

3. Spoon nails/bent nails (koilonychias)

4. More likely to become sick (less immunity |
infections)

5. Losing weight

6. Having dizziness

51.

How can anaemia be prevernted

1=Yes
0=No
0= Don’t know

1. Eat/feed irofrich foods/having a diet rich in iron

2. Eat/give VitamirC-rich foods during or right afte
meals

3. Take/give iron supplements if prescribed

4. Treat other causes of anaemia (diseases
infections)— seekhealthcare assistance.,

5. Other (specify)

52. Can you list examples of foods rich in iron? Record the name of food
99= Don’'t know

53. Appropriate weight gain during pregnancy indica] 1=Yes 0=No

adequate and balanced nutrition 99= Don't know |
54. Nutrients deficiency during pregnancy could aff¢ 1 =Yes 0= No

health status of mothers and baby 99= Don’'t know I
55. Underweight mother can affect foetal wbking and| 1 =Yes 0= No

growth 99 = [koow' t I
56. If woman was a normal weight before pregnancy, | 1 = Yes 0=No

should gain weight between 11.5 kg and 16.0] 9= Don’'t know [

during pregnancy

Section 8: Practices of antenatal mothers on maternal nutrition during pregnancy

57.

Do you smoke?

1=Yes 0= No

58.

Does any household member smoke?

1=Yes 0=No
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59. Do you drink alcohol?

1=Yes 0= No

60. How do you usually eat now that you are pregnant

1=Yes

0= No

1 More frequently?
2. Less frequently?
3. More food

4.Fewer food?

61. How many meals do you have per day?

Record the number

62. Do you usually take snacks between the main meq

l1=Yes 0=No
If no, go to Q64

63. If yes, How many per day?

Recad the number

64. If no, what are the reasons?

Record down the reason

65. Do you usually skip meals?

1=Yes 0= No

66. If yes, why?

Record the reasons

67. During pregnancy, ed every

afternoon?

1=Yes 0=No

68. Why do you take such rest?

Record the reasons

69.1f not, why don’t you |

Record the reasons

70. Do you usually receive IFA during pregnancy fra

health facility?

1=Yes 0= No

71. If you receive them, do you take all?

1=Yes 0=No

72. If not what could be the reasons?

Record the reasons

73. Do health care providers demonstrate how to prej

a balanced diet?

1=Yes 0= No

74. Do you usually participate n Vi | | age’ s

1=Yes 0=No

75. Are you in the category of these receivil
shishakibondo? (fortified flour)

1=Yes 0= No

76. Have you receive deworming drugs?

1=Yes 0=No

77. Have you received free mosquito net?

1=Yes 0=No

78. What do you think can be done to improve nutriti
of pregnant women

Record the response

Section 9MATERNITY SOCIAL SUPPORT
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These are about your relationships with your flgrand community

How do you feel about the support you have right now? Always | Most of | Some of the Never
the time | time Rarely
1 5 4 3 2 1
| have good friends who support me
2 | have neighbors who support me 5 4 3 2 1
3 | have people in the commity who supportme | 5 4 3 2 1
4 | have conflict with members of my community | 5 4 3 2 1
5 My family is always there for me 5 4 3 2 1
6 There is conflict with my nuclear family 5 4 3 2 1
7 There is conflict with my extended family 5 4 3 2 1
8 My hushand helps me a lot 5 4 3 2 1
9 There is conflict with my husband 5 4 3 2 1
10 I have conflict with 15 4 3 2 1
11 | feel controlled by my husband 5 4 3 2 1
12 | feel loved by my husband 5 4 3 2 1

Any comment

Appendix 10 Questionnaire for Quantitative Survey (Kinyarwanda version)

IGICE 1: Umwirondoro wguwitabiriye ubushakashatsi

iki gice kigomba kuzuzwa nubaza rake yo gutangira ikiganiro

I'tariki y'i kiganiro I N | — | ___ 11 i
amazina y  ubaza : Ni mero y’  ubaza | ] _
izina ry akarere Ni mero y’  akarere | — ]
lzina ry’ i kigonderabu nmero y’ikigonderabuzi ma

Ni mero y  uwitabiriye ubushakashatsi | ] __ |
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Umubyeyi yasinye urupapuro

rwo kweme

kugira uruhare mubushakashatsi? Banza ureb

1= yego , 0= oya ( niba ari oya ikiganiro kirangiriata)

yabyemeye
[
IGICE 2 : |l miterere ndi mi bereho ybéburugo ( umugore ut
lkibazo igisubizo Kode
1. umuzengur uko w’ i k| Andikaumubare 1>23cm ,0<23cm |

MUAC)

2. Hemoglobine (HB)

Andika umubare/ Nibatayo andika N/A

3. Ufite imyaka ingahe?

Andi ka umubare w’'imyaka

4. Wigeze ugera mu ishuri?

1 =Yego 0 = oya (niba ari oya jya kukibazo cya 6)

5. wagarukiye ku ruhe rwego?

1= ntabwo narangije abanza 2= narangije abanza

3=ntabwo narangije ayisumbuye 4=narangije ayisumbuyg¢

kuzamura

6. Idini ryawe ni irihe?

1 = umukirisitu 2= umwislam 3= Gakondo 4= Umuhamya

yehova 5= Nta dini ngira

7. Ni uwuhe mwuga nyamukuru ukora ?

1= umuhinzi 2= umworozi 3= umuawi 4=umunyakiraka 54

Nkorera Umushahara 6= ibindi bisobanure

8. Niirihe rangamimerere ryawe?

narashyingiwe 2= Mbana I

3= baratand

twaratandukanye 6= ndi ingaragu

umupfakazi 4 =

9. Ni nde Umukuru wumuryago?

Andi ka umukuru w’ umuryango/]

1=Njjyewe 2=Umugabo 3=Ababyeyi 4=abandera 5=ikindi

Andi ka umubare w’'imyaka /
10. Umukuru wumuryango afite imyak |
ingahe?
Gabo/Gore
11. Igitsina?
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12.

Umukuru wumuryango yageze
ishuri?

1=yego, 0= oya niba ari oya, jya ku kibazo cya 5

13.

Niba ari yego yagarukiye ku yah

mashuri?

1= ntabwo yarangije abanza 2= yarangije abanza

3=ntabwo yarangije ayisumbuye 4=yarangije ayisumbuy¢

kuzamura

14.

Ni uwuhe mwuga nyamuku umukuru

wumuryango akora

1= umuhinzi and 2= umworozi 3= aracuruza 4=umunyakif

5=akorera Umushahara /ari mukiruhuko cy |

‘“izabukur u, 6 = i bi
15. Umugabo wawe yaba afite un¢ 1=Yego O =oya
mugore? [
16. Muri uru rugo haba abantu bangahe?| andika umubare | |
IGICEcya3:Ndi fuza kukubaza ibibazo byerekeranye n’ur

17. Uheruka mumihango yanyuma ryari?

Andikaiki cg simbizi

Gereranya ibyumweru inda ifite

18.

Wabyaye abana bangahe ba

bariho cg batariho?

Andika umubare

19.

Wipimishije kangahe kuri iyi nde

utwite?

Andika umubare

IGICE 4: Reka noneho tuvuge ku rugo rwanyu: ibyo mwinjiza, akazi, uttngo n'imibereho y'urugo rwawe

20.

Uri mu cyiciro cya kangahe

cy’  ubudehe?

1=1,2=2,3=3,4=4

99 = Ntabwo nkizi

21. Urugo rwanyu rufite ubutaka bw|{ 1 = Yego 0 = oya (niba ari oya jya kukibazo cya 21)
guhinga? [
a. Niba ari yego, ni uruhg 1= ni ubwacu bwite 2=turabukodesha 3=niubwa leta | | |

ruhare mubufiteho?

4=ikindi gisobanure:

22.

Urugo rwanyu ruba muri gahuno

yo guhuza ubutaka?

1=Yego 0 = oya (niba ari oya jya kukibazo cya 22)

23.

Niba ari yego, ni ibihe bihingwa

mukunda guhinda ?

Hitamo ibishoboka byose

1
2
3
4,
5
6
7

Umuceri
Imyumbati
Soya
Ibishyimbo
ibigori

imboga

Ibindi (bivuge)

217




24. Muf it e akar i ma|1=Yego 0=oya

25. Muba muri gahunda ya girink{ 1 =Yego 0 = oya

munyarwanda?

26. Hari amatungo mworoye? 1 =Yego 0 = oya (niba ari oya jya kukibazo cya 26)

a. Niba ari yego, ni ayah¢ Amatungo

kandi ni angahe? Umubare

1=inka

2=ihene

3=intama

4=inkwavu | |

5=ibishuhe | |

6=Isumbii gi /i mbega z’' i nzungu | |

7=inkoko | |

8=ingurube | |

9= irindi tungo (rivuge)

27. Urugo rwanyu rufite radio c¢ Radio: 1 = Yego 0 =0ya

telephone cg television? o
Televisiyoo: 1 = Yego 0=0Oya

Telefoni: : 1=Yego 0=Qy

28. Umuntu wo muri uru rugo yaba abona amafaranga aturutse aha hakyghkidé 1= niba ari yego na 0= niba ari oya

Mu bihingwa yejeje byacurujwe Kuguri sha amat ungo cg i bi

I amata n’ibindi I
Akazi ka reta [ | Ikiraka | |
Ubucuruzi (busobanure) Inkunga/impano

IGICE cya 5: Kwihaza mubiribwa

29. Muminsi 30 ishize wigeze uhangayikishwa nuko ibiribwa bidahagiji 1 = Yego 0 = oya (niba ari oya jy

kukibazo cya 29) |—

b. Byabayeho kangahe mu minsi 30 ishize? 1= gake cyane (inshuro 1 cg 2) 4
rimwe na rimwe (inshuro 3 kuger |—

10) 3= kenshi (inshuro zirenze 1
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30. Mu minsi 30 ishize, waba cg undi wo mu rugo rwanyu utarashol 1 =Yego 0 = oya (niba ari oya jy
kurya ibyo washakaga kubera kubura ulmisizi? kukibazo cya 30) |—
a. Byabayeho kangahe mu minsi 30 ishize? 1= gake cyane (inshuro 1 cg 2) ?
rimwe na rimwe (inshuro 3 kuger |—
10)
3=kenshi (inshuro zirenze 10)
31. Mumninsi 30 ishize, waba cg undovmu rugo rwanyu mutarashobo] 1 =Yego O = oya (niba ari oya jy
guhinduranya indyo bitewe no kubura ubushobozi? kukibazo cya 31) (N
a. Byabayeho kangahe mu minsi 30 ishize? 1= gake cyane (inshuro 1 cg 2) 2
rimwe na rimwe (inshuro 3 kuge (N
10)
3=kenshi (inshuro zirenze 10)
32. Mu minsi 30 ishize, byigeze bibaho ko mubuririza ntacyo kurya gii 1 =Yego 0 = oya (niba ari oya jy
kubera kubura ubushobozi ? kukibazo cya 32) |—
1= gake cyane (insho 1 cg 2) 2=
a. Byabayeho kangahe mu minsi 30 ishize? rimwe na rimwe (inshuro 3 kuge |
10)
3=kenshi (inshuro zirenze 10)
33. Mu minsi 30 ishize ibyo kurya byaba byarigeze bibabana bike ku bl 1 =Yego 0 = oya (niba ari oya jy
hagira abaharira bamwe abandi bakaburara? kukibazo cya 3B |—
1= gake cyane (inshuro 1 cg 2) 4
a. Byabayeho kangahe mu minsi 30 ishize? rimwe na rimwe (inshuro 3 kuger [
10) 3= kenshi (inshuro zirenze 1
34. Mu minsi 30 ishize waba cg undi wo mu muryango abwirif 1 =Yego 0 = oya (niba ari oya jy
akanaburara ;kubera ko ibiryo bidafija? kukibazo cya 34) |—
1= gake cyane (inshuro 1 cg 2) ?
a. Byabayeho kangahe mu minsi 30 ishize? rimwe na rimwe (inshuro 3 kuger |
10) 3=kenshi (inshuro zirenze 1
1 =Yego 0 =oya (niba ari oya jy
35. Mu minsi 30 ishize mwaba mwarariyginyo mutashakaga kurya kube [

kubura ubushobozi bwo kugura ibindi?

kukibazo cya 35)

a. Byabayeho kangahe mu minsi 30 ishize?

1= gake cyane (inshuro 1 cg 2) ?
rimwe na rimwe (inshuro 3 kuger
10) 3=kenshi (inslro zirenze 10)
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1 =Yego 0 =oya (niba ari oya jy

36. Mu minsi 30 ishize wowe cg undi wo mu rugo rwanyu yariye ibiryo 8 | \kibazo cya 36) |
ugereranyije nibyo washakaga kuberako ibiribwa bitari bihagije?
1= gake cyane (inshuro 1 cg 2) 4
a. Byabayeho kangahe mu minsi 30 m## rimwe na rimwe (inshuro 3 kuge |
10) 3=kenshi (inshuro zirenze 1
1=Yego 0 =oya (nibaiamya jya
37. Mu minsi 30 ishize wowe cg undi wo mu rugo rwanyu yariye insh | kibazo cya 37) |
nke ku munsi kubera ko ibiryo bitari bihagije?
1= gake cyane (inshuro 1 cg 2) 2
a. Byabayeho kangahe mu minsi 30 ishize? rimwe na rimwe (inshuro 3 kuge [
10) 3= kenshi (inshuro zirenze 1
IGICEcya 6: Il mirire itandukanye yb6abagore batwite
38. . Tugiye kugaira ku byo kurya wariye ejo umunsi wose kuva mu gitondo ubyutse kugeza nijoro uryama. Urambw|
wariye iwawe mu rugo cg ahandi hatari mu rugo yewe unashyiremo ibyo wariye igihe warimo utegura amafungurc
bari bufungure. Ndagirango umbwire nilego hashize waba warariye ibiribwa ngiye kukubwira:
Ibiribwa Yego=1, oya=0
I
Ibigori | |
Amasaka | |
Ibindi binyampeké Umucer i ingano, éé.) | |
Il bi komoka ku binyampeke (Umugati/|]| |
ingano, igkoma, ....) | |
Imyumbati
ibijumba by'umweru |
Ibindi binyabijumba by'umwerdi (bi r ayi , i bi koro, al]
karoti, ibijumba bya orange |
Ibitoki bitekwa ( inyamunyu) | |
| bi shyi mbo, Amaysmisogva, nod i bindi b)] |

Imboga Rwatsi (e.g. isombe, dodo, epinari, imbwija, isogi, isoge

umushogoro, ibisusa)

Ibihaza bisa na karoti mo imbere

Izindi mboga

Ubunyobwa no i bi sa nabwo (ut ud,

ubunyobwa)
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Imbuto zifite ibara rya karoti mo imbere (e.g. umwembe , ipapayi,)

Izindi mbuto

Ifi/ isambaza/ indagara

Inyama zo munda (umwijima,impyiko,umutima, ikiremve)

Inyama z'inka, z'ihene, Z'intama z' ur uk wav u, z'inko|]| |
Amagi |
Ubut o , amavuta yo6inka, amames a, | |
l sukari nodéibindi biryohera (keke,

Amata nodi biyakomokaho

Ibihumyo/ibyobo/ibinyamigina, imegeli

Il birungo ( umunyu, urusenda, noill |
icyanga: pilipili, ibitunguru, é.)
Ibindi/ bivuge |

IGICE CYA 7. Ubumenyi bwabagore batwite ku mirire yumugore utwite: Ngiye kukubaza ibibazo byerekeranye nimirire yumugore utw

Umbwire niba hari ikibazo utumva neza ngusobanurire. Ntugire impungenge, wisanzure ubaze aho utumva

39. Wigeze wumv a amakuru 1=Yego 0=Oya

y

’

umugore utwite? ) ) ) ) —
(niba ariOYA jya ku kibazo cya 40)

40. Wayakuye he? 1 = Ku kigonderabuzi ma, 2
abandi bagor e 4 = Radi —

ahandi havuge

41. Umugore utwite agombaukya ate ugereranyije n 1 =Yego 0= Oya

mbere yo gutwita?

Kurya byinshi?

Kurya inshuro nyinshi?

Kurya ibyubaka umubiri byinshi (protein)?

Kurya ibiryo byinshi bikungahaye kubutare/feri?
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Kurya ibiryo birimo umunyu wo guteka?

Kurya ibiryo byinshi bifashamu igorora (bikungahaye kur
fibre)?

Kurya ibiryo byinshi bikungahaye kuri kalisiyumu ?

42. Umugore utwite agomba kurya ubwoko bungg

bwibiryo?

Andika umubare

99= ntabwo mbizi

43.

Ub wo
kurya bwaba ari ubu?

b wo likribwa lumigare utwite agomb

1=Yego 0=Oya

11. 1l binyampeke, i binyabi|j
12. Ibinyamisogwe (ibishyimbo, amashaza soya)
13. Ubunyobwa, ibihwagari, inzuzi, sezame

14. Ibikomoka ku mata

15. I ny a ma, inkoko n’ amafi
16. Amagi

17. Imboga rwatsi

18. Imbogan’ i mbut o zi kungahay,
19. Izindi mboga
20. Izindi mbuto

99=Ntabwo mbizi

44.

Umugore utwite agomba kurya kangahe ku munsi?,

Andika inshuro

99= Ntabwo mti

45. Ni byiza ko umugore utwite afata ifunguro rito hag| 1 = Yego 0= Oya
y'amafunguro Manini ? e
99= Ntabwo mbizi
46. Abagore benshi baf ashw 1=Yego 0=0Oya
mirire? —
47. Niari YEGO ni ubuhe? 1=Yego 0=O#

99= Ntabwo mbizi

Fer na acide folique
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48. Ni akahe kamaro ko gufata fer?

a. Kugira ngo imitsi ye ikure neza (mu bwonko, urutirigon

umutwe)

b. Kugira ngo hirindwe ko yazavukana ubumuga (mu bwor

nurutirigongo, umutwe)

c.lbindi (bivuge)

49. Wigeze wumva indwara yo kubura amaraso itewe n| 1 = Yego 0= Oya

ubutare(feri) bwabaye buke mu mriBi

(niba ari oya jya ku kibazo cya 50)

50. Niba ari yego, mbwira uko wamenya umuntu ufite i¢ 1 = Yego 0= Oya

kibazo?

99= Ntabwo mbizi

1. Acika intege

2. Aba umweru mu biganza no mu maso
3. Inzara zireba hasi/zihengamye

4. Ararwaragurika

5. Arananuka

6. Agira isereri

51. Ni gute iyo ndwara yakwirindwa?

1=Yego 0= Oya

99= Ntabwo mbizi

1. Kurya ibiribwa bikungahaye ku butare/feri

2. Gufatanya ibiribwa bikungahaye kuri kalisiyum
nirindi funguro cgkubifata ukimara kurya

3. Gufata inyunganira mirire igihe uyandikiwe

4. Kwivuza izindi ndwara zishobora guteza amarg

make.

52. Ushobora kumbwira ibiribwa bikungahaye ku butg

waba uzi?

Andi ka i zina rbglandka9i bwa,
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53. Kwiyongera ibiro bikwiye ku mubyeyi byerekanal

ko yariye indyo yuzuye igihe yari atwite?

1 =Yego 0= Oya

99= Ntabwo mbizi

54. Kubura intungamubiri

k u

zihagije bishobora kugi

ingaruka buzi ma bw’ u

1=Yeg 0=Oya

99= Ntabwo mbizi

55. Umubyeyi ufite imirire mibi igihe atwite, ashobol

guteza ingaruka ku guku

1 =Yego 0= Oya

99= Ntabwo mbizi

56. Umubyeyi ufite ibiro bikwiye mbere yo gutwitg
agomba kwiyongeraho byibauribiro bingahe mu gihg

atwite?

Andi ka umubare

w'

i biro,

n

IGICE cya 8: Imyitwarire yabagore batwite ku mirire yabo

57. Unywa itabi cg ukarijundi?

1 =Yego 0= Oya

58. Ese uwo mubana yaba anywa itabi cg akarijundika]

1 =Yego 0= Oya

59. Ujya unywa ibinyobwa bisembuye?

1 =Yego 0= Oya

60. Ubu utwite ni gute ukunda kurya ugereranyije na mkg
yo gutwita?

1 =Yego 0= Oya

1. Uryainshuro nyinshi?
2. Urya inshuro nke?

3. Urya ibiryo byinshi?
4.Urya ibiryo bike?

61. Urya inshuro zingahe ku munsi?

Andika umubare

Ukunda gufata ifunguro rito hagati yamafunguro manin

1 =Yego 0= Oya

62. Niba ari yego, kandgahe ku munsi?

Andika umubare

63. Niba ari oya, kubera iki?

Andika impamvu

64. Ujya usimbuka ifunguro/ wiyiriza?

1=Yes 0= No
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65. Niba ari yego, kubera iki?

Andika impamvu

66. lyo utwite ujya ufata ikiruhuko cya nyuma ya saa ¢

nibura amasaha 2 ?

1 =Yego 0= O# (niba ari oya jya ku kibazo cya 67)

67. Kubera iki ufata icyo kiruhuko?

Andika impamvu

68. Niba ari oya kubera iki utagifata?

Andika impamvu

69. Ku kigonderabuzima bakunda kubaha inyungar

mirire?

1=Yego 0=Oya

70. Niba ari yego, iyo baziguhaye ukunda kuzifata b

gihe?

1=Yego 0=Oya

(niba ari YEGO simbuka ikibazo cya 71)

71. Niba ari oya, kubera iki?

Andika impamvu

72. Abaganga bajya babereka uko umugore utwite ate

indyo yuzuye?

1=Yego 0=Oya

73. Uj ya witabira gahunda vy 1=YegoO0=0Oya
74. Ur i mu ¢ y ialewia ifuoja shigHaldbbrald? | 1 = Yego 0= Oya
75. Uj ya uhabwa ibinini by’| 1=Yego0=0Oya
76. Ubusanzwe Umugore utwite bamuha inzitirami 1 = Yego 0= Oya

y'ubuntu?

77. iki

yumugae utwite irusheho kumera neza?

Mwumva ari cyakorwa kugira ngo imirirg

Andika igisubizo

lgice cya 9: Ubufasha/gushyigikirwa igihe umubyeyi atwite

78. Mu magambo akurikira toranyamo iryo wumva rihuye n’
Soma aya magambo Buri Kenshi Rimwe na Gake Nta na
gihe rimwe rimwe
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Mfite inshuti nziza zinyitaho

Mfite abaturanyi bo hafi banyitaho

Mfite abantu mu gace ntuyemo banyitaho

Mfitanye amaki mbirane n

Umuryango wanjye umba hafi igihe cyose

Hari amakimbirane mu muryango wanjye

mvukamo/mbamo

Mfite amaki mbirane n’ umu

Umugabo wanjye aramfasha cyane

Umugabo wanjye dufitanye amabkbirane

10

Mfitanye amakimbirane no kwa data bukwe

11

Umugabo wanjye ampozaho ijisho (arankontorora
bikabije)

12

Umugabo wanjye mbona ankunda

226




Ikindi warenzaho

Appendix 11: Interview and Focus group discussion guides (English versions)

Interview guide for Pregnant women

Factors associates with maternal dietary practices among pregnant women attending antenatal care

services in the Southern Province of Rwanda

Health center: .....ccccvviiiiiinnniiiiiiiinniiceiennnn | ) 2 1 C T
Participant ID.....................
Wel come to this interview and thank you for resp

lecturer at the University of Rwanda and a PlsiDdent at Wits University, Johannesburg. | am interested
in learning more about the dietary practices of pregnant women and to better understand the factors that
influence this. Today we will be talking about your nutrition/diet as a pregnant womardi3dussion

will last between 4%0 minutes. Do you have another question before we start the interview?

1. When you realised/discovered you were pregnant, did you change your diet/what you ate in
any way? If yes, why and how?
Probes:What kinds of food dogu eat? How is this different from before?
1 How Often? Why?
f What don’t you eat? Why?
1 What foods do you think are healthy for you and your baby?
2. How s it easy to obtain healthy foods?
Probes: Are there any foods that are culturally encouraged for pregoen®
o If any, could you please tell me why such foods are encouraged?
1 What are the culturally avoided foods/drinks for pregnant women?
o If any, could you please tell me why such foods are avoided?
3. Where do you get information about nutrition and diet from?
Probes: Family members? Neighbours (other women)? Social media? CHWs? HCPs?

1 What nutritional information do you get from that source?
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1 Which source of information do you trust more and why?

4. s there anyone that plays a role in influencing what you eat during your pregnancy?
Probes:Male partners? Mother in law? Mother? Other family members? Neighbours? Health care
providers?

1 How/ why that particular person influences what you eat?

5. What other factors/things influence what you have been eating during this pregnancy?
Probes: Availability of food? Economic status? Social support? Knowledge? Owning the kitchen garden?
Being part of Girinka program? Please tell me more abo this

6. How do you feel when you know you are not eating enough or the right foods?

Probes: fears of food insecurity, how do you manage that?

7. How do you think what you eat influences your health and the health of your baby? Baby
growth. How?

Maternal health? How?

Thank you very much for your time and effort. Your responses will belusedur research. Do you have

anything else to say?

Interview guide for Health care providers

Factors associates with maternal dietary practices among pregnant women attending antenatal

care services in the Southern Province of Rwanda

Health center: .......c.oovvviiiiniiiiniiinniiiinnnienn Date...coeriiiiniiiiiiiiiiniiiiiniiinnnins
Participant ID.....................
Wel come to this interview and thank you for res

assistant lecturer at the University of Rwanda and a Ph.D. student at Wits Universitye3bbag.

Today we will be talking about the nutrition of pregnant women. In this study, we are trying to better
understand the perceptions and experiences of people from this community, including yours, towards
the dietary practices of pregnant women. Tissussion will last between 40 minutes. Do you have

another question before we start the interview?

1. What do you think influences what pregnant women in this community eat?
Probes: culture? Nutritional knowledge?
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why do you say that? Tell us maabout how it influences what pregnant women eat?
In this facility, what support is given to pregnant women to ensure they, and their babies
are getting the best nutrition?

3. What kinds of nutrition information do you and other HCPs discuss with pregnant

women during ANC visits?

Probes:
9 Eating habits? Tell us more rather than why throughout. Or vary it a little.
1 Dietary diversity? Why?
9 Iron and Folic Acid consumption? Why?
1 Weight gain? Why?
4. is nutrition information discussion with pregnant women integrated into each ANC

session? Every visit?
1 where did you get the nutritional information you provide to pregnant women from?
Schools? in service training? Social media? CPD?
5. Do you experience any challenges when delivering nutritional information to pregnant
women? Please tell us more
Probes:
1 Shortage of guideline sources? How?
Lack of nutritional training? How?
Shortage of human resources? How?
A lot of work? How?

Cultural beliefs? How?

o = = = =

How do you offer support to women who tell you that they are not eating the right foods

or enough of the right foods?

What do you do when a woman is underweight and/or there is evidence that the baby is not thriving?
Are there other NGOs/government departments/others that you can refer to? Where would a woman
go to for help andupport.

7. What do you think could be done to help improving nutritional counseling to pregnant

women?

Thank you very much for your time and effort. Your responses will be useful to our research. Do you have

anything else to say
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Focus Group Discussion Guide for Male partners

Factors associates with maternal dietary practices among pregnant women attending antenatal

care services in the Southern Province of Rwanda

Health center ID: ...cvuiiiiiiieiiiiiiiiieieeeeneeeeeeennes Date..euiiiiiiieeeiiiiieeeeereennnnceeenns

Welcome to thisfocet gr oup discussion and thank you for
UWASE, an assistant lecturer at the University of Rwanda and a P.H.D student at Wits University,

Johannesburg. Today we will be talking about the nutrition of pregnant womeme\&&naerned with

the perceptions and experiences of people from this community including yours towards the dietary
practices of pregnant women. This discussion will last betweds04%inutes. Do you have another

guestion before we start the interview?

1. How do you support your wife/partner remain healthy through their pregnancy so that
they and the babies are well and healthy?
2. Do you offer any support to make sure she is eating well? What do you do? How do you
do this?
Probes:
1 Giving her money? How doesdffect their nutrition?
1 Buying food? How does it affect their nutrition?
1 Take her to ANC? How does it affect their nutrition?
Reminding her taking micronutrient supplement? How does it affect their nutrition?

Allowing her a time to rest? How does it affeheir nutrition?

= =4 =

Check her weight gain? How does it affect their nutrition?
3. What do you think a pregnant woman should eat?
Probes:
1 Food types? Why? How often?
1 How do you know this? where did you learn this information?
1 Which source do you trust morecawhy?
4. Could you please tell me what a pregnant woman should not eat?
Probes:
1 Food types? Why?
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1 How do you know this? where did you learn this?
5. What do you think is the effect of dietary practices on maternal and child health?
9 Baby growth. How?
1 Maternal wéght gain. How?
1 Term delivery. How?
1 Prevent anaemia and its complication. How?
I How did you know this information?
6. What are the barriers that hinder you providing a nutritional support to your pregnant
women partners?
Probes:

1 Cultural factors? How?

1 Econome factors? How?

9 lack of nutritional knowledge? How?

1 Food insecurity? How?

7. How do you feel when you are unable to ensure good nutrition to your pregnant women?
Thank you very much for your time and effort. Your responses will be useful to our reseagaiu Do

have anything else to say?
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Appendix 12: Interview and Focus group discussion guides (Kinyarwanda version)

INYOBORAKIGANIRO N’ABAGORE BATWITE

Imirire yabagore batwite nimpamvu nyamukuru ziyitera, mubagore batwite baza ku

bigonderabuzima byintara yamagepfo mu Rwanda

Ikigonderabuzima.........c.ccoveiieiiniiniiniiiiiiiinnnn. ItariKi.......ccooevniinnnnnne.

Numero iranga uwitabiriye ikiganiro ......

Ndagushimira ko witabiriye ubutumire bwacu, nkwifurije ikaze muri iki kiganiro. Nge mugiye kuganira

nkaba ndi umwe mubagize iyi kipe yubushakashatsi. Uyu munsi turaganira ku bibazo bimwe na bimwe
bifitiye akamaro abagore n’abana mu gace ut uyem
no kumenya ibitekerezo n' yemo hkaomoedbyasve kjmiwa buaunyp u b o
amakuru yerekeye imirire y'ababyeyi batwite yigwa. Iki kiganiro kiramara hagati yiminei@ k&ndi

turakoresha akuma gafata amajwi nkuko twabigusobanuriye mbere ukanabisiayiri&indi kibazo

ufite mbere yuko dutangirikiganiro?

1. lgihe wamenyaga ko utwite wigeze uhindura uburyo bwo kurya? Niba ari yego gute kandi
kubera iki?
1 Ibibazo: Nibihe biribwa nyamukuru urya? bitandukaniye he nka mbere yo gutwita? Kubera
iki?
9 Urya inshuro zingahe? Kubera iki?
9 Ni ibiki utarya? Kulera iki?
TN i bi he biri bwa utekereza ko bifite akamar
atwite?
2. Bikorohera gute kubona indyo yuzuye?
91 Niibihe biryo / ibinyobwa umuco ushishikariza abagore batwite gufata?
1 Niba bihari, ushobora kumbwira impamvu ibiryo Imkbabashishikariza kubifata?
9 Niibihe biryo / ibinyobwa umuco ushishikariza abagore batwite kudafata?
9 Niba bihari, ushobora kumbwira impamvu babasaba kubyirinda?

3. Nihe ukura amakuru yimirire y’'umugore utwite?
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1 Ibibazo: Abagize umuryango? Abaturanyi @i bagore/babyeyi)? Imbuga
nkoranyambaga? Abajyanama bubuzima? abaganga?
1 Ni ayahe makuru yimirire wakuye muri buri hantu?
I wizera cyane amakuru wakuye he? kandi kuki?
4. Ninde ugira uruhare mubyo urya igihe utwite?
Ibibaza umugabo wawe? Nyokobukwe? Abandpize umuryango? Abaturanyi? Abaganga?
* Nigute / kuki agira uruhare mubyo umugore

5. Ni ibihe bintu bindi nyamukuru bigira uruhare mubyo urya nuburyo urya igihe utwite?

9 IbibazoKuboneka kw’ i biryo? Imiterere 9o ubukun
cg abaturanyi ? Ubumenyi bw imirire? Kugir
munyarwanda?

9 Nigute buri cyiciro kibigiramo uruhare? Gira icyo ubimbwiraho.

6. Wumva umeze ute iyo utekereje ko uri kurya indyo ituzuye itanahagije?
1 Ubikoraho iki?

7. Utekereza ko imiririe yumugore utwite hari icyo imara ku buzima bw’umubyeyi
n’umwana? Gute? Bisobanure neza?
Urakoze cyane Kkubisubizo byawe. Bi zaba ingiraka

ntigeze mbaza, wifuza kongeraho?

INYOBORAKIGANIRO N’ ABAGANGA

Imirire yabagore batwite nimpamvu nyamukuru ziyitera, mubagore batwite baza ku

bigonderabuzima byintara yamagepfo mu Rwanda

Ikigonderabuzima.........c.cccoveiieiiniiniiniiiiiiinennnn. ItariKi.......ccoceviinnnnnne.

Numero iranga uwitabiriye ikiganiro ......

Ndagushimira ko witabiriye ubutumire bwacluwifurije ikaze muri iki kiganiro. Nge mugiye kuganira
T T S T nkaba ndi umwe mubagize i

Uyu munsi turaganira ku bibazo bi mwe na bi mwe bi
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aribyo imirireDyshimulgiok&®j we wino ekumenya 1ibiteker
mugace utuyemo harimo ibyawe kimwe nuburyo amakuru yerekeye imirire y'ababyeyi batwite yigwa.
Iki kiganiro kiramara hagati yiminota 480 kandi turakoresha akuma gafata amajwi nkuko

twabigusobantiye mbere ukanabisinyir&ari ikindi kibazo ufite mbere yuko dutangira ikiganiro?

8. Utekereza ko ari iki kigira uruhare mubyo abagore batwite barya muri aka gace?
Probes:

Umuco? Ubumenyi bw i mirire? Kuboneka kw’'ibyo kury
Kubera iki uvuze ibyo? Nsobarira neza
10. Muri iki kigonderabuzima, ni ubuhe bufasha muha abagore batwite kugira ngo bo n’abo batwite

bagire imirire myiza?

11. Ni ayahe makuru ajyanye nimirire, wowe cg bagenzi bawe muha abagore batwite iyo baje
kwipimisha inda?
9 Eating habits
I Guhinduranya idyo
1 Gufata ibinini bya fer
1 Kwiyongera ibiro
1 Kubera iki buri makuru? Nsobanurira neza

12. Buri munsi uko ababyeyi baje kwipimisha mubaganiriza kubyerekeranye nimirire
yumugore utwite?
Amakuru mubaha muyakura he? Ku ishuri? amahugurwa? imbuga nkoranyambaga?
Nsobanurira neza.
13. Ni izihe mbogamizi uhura nazo cg bagenzi bawe mugihe mutanga amakuru yimirire
kubagore batwite?
91 Ibura ry'imfashanyigisho ngenderwaho? sobanura?
1 Kubura amahugurwa yimirire? gute?
9 lbura ry'abakozi? gute?
1 Akazi kenshi? Umuco? Nsobanurira neza
14. Ni ubuhe bufasha muha umubyeyi mubona ko afite imirire mibi? Cg iyo bigaragara ko umwana
adakura neza? Hari indi miryango itegamiye kur leta mumwoherezamo ngo bamufashe? Cg
hari ahandi hantu mumwohereza ngo ahabwe ubufasha kubijyanye nimirire?

15. Utekereza & hakorwa iki ngo ubujyanama muha abagore batwite burusheho gukorwa neza?
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Urakoze cyane Kkubisubizo byawe. Bi zaba ingiraka

ntigeze mbaza, wifuza kongeraho ?

IKIGANIRO MW’ITSINDA RY’ABAGABO

Imirire yabagore batwite nimpamvu nyamukuru ziyitera, mubagore batwite baza kwipimisha

mu bigonderabuzima by’intara yamagepfo mu Rwanda

Ikigonderabuzima........c.ccccovveiiiiiiniiiiiiiiiniinnnne. ItariKi......ocvveeennnnnnen.

Ndabashimira ko mwitabiriye ubutumire bwacu, mbifurije ikaze muri iki kiganiro. Nge mugiye
kuganira nitwa......ooieeviivininnnnnn. mfatanyije na ...,
turi mubagize iyi kipe yubushakashatsi. Uyu munsi turaganira ku bibazewdna bimwe bifitiye

akamaro abagore n’abana mu gace dutuyemo ari byo

kumenya ibitekerezo n'imikorere y'abantu bo mug
rwanyu mugutuma abagore batwite bagira imirire myikiakiganiro kiramara hagati yiminota 48
kandi turakoresha akuma gafata amajwi nkuko twabibasobanuriye mbere mukanablsaryikandi

kibazo mufite mbere yuko dutangira ikiganiro?

8. Ese mwambwira icyo umugore utwite agomba kurya?
SobanuzatJbwoko bwhbiryo? Kubera iki? Kangahe ku munsi? Kubera iki?

1 Ibyo wabimenya ute? ibi wabyize he?

9 Ni he wakuye amakuru wizera cyane kurusha ahandi? Kubera iki?
Noneho se mwambwira icyo umugore utwite atagomba kurya?
SobanuzatJbwoko bwibiryo? Kubera iki?

Ibyo wabimerya ute? ibi wabyize he?

= —a - N

Ni he mwakuye amakuru mwizera kurusha ahandi? Kubera iki?

3. Mutekereza ko akamaro kimirire myiza mugihe umugor atwite ari akahe?

SobanuzaKu mikurire yumwana? Sobanura neza

Kongera ibiro byumubyeyi? Sobanura neza

1

1 Kubyarira igihe? Soanura neza

9 Birinda kubura amaraso kumubyeyi? Sobanura neza
1

Ayo makuru mwayamenye mute?
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4. Ni ubuhe bufasha muha abagore banyu igihe batwite kugira ngo bagire imirire myiza? Mukora

iki? Mubigenza mute?

SobanuzaKumuha amafaranga? Ni gute bigira ingaruka kiirenyabo?

Kugura ibiryo? Ni gute bigira ingaruka ku mirire yabo?

Kumujyana kwipimisha? Ni gute bigira ingaruka ku mirire yabo?

Kumwibutsa gufata inyunganiramirire? Ni gute bigira ingaruka ku mirire yabo?
Kumwemerera umwanya wo kuruhuka? Ni gute bigigamka ku mirire yabo?

kureba uko yiyongereye ibiro? Ni gute bigira ingaruka ku mirire yabo?

Ul A -a -—a -a -a

Ni izihe nzitizi muhura nazo igihe mufasha abagore banyu kugira imirire myiza iyo
batwite?

Sobanuzalmpamvu z'umuco? Sobanura neza

1 Impamvu zubukungu? Sobanurazae

1 kubura ubumenyi bwimirire? Sobanura neza

1 Kubura kwibiribwa Sobanura neza

6. Wumva umeze ute iyo udashoboye kubonera umugore wawe indyo iboneye igihe atwite?

Sobanura neza

Murakoze cyane Kkubisubizo byanyu. Bi Haribkntui ngi r a

ntigeze mbaza, mwifuza kongeraho ?
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I changes foctal growth and development lead to higher nutritional
dcmand_x during pregnancy. The World Health Organization (WHO) recommends that preg-
nant women adopt healthy dietary practices by consuming adequate protein, carbohydrates,
vitamins, and minerals [2]. To comply with this recommendation, the National Food and
Nutrition Palicy of Rwanda recommends intervention packages that combine nutritional edu-
cation about consuming nutritious and diverse foods and improved agricultural practices.
These agricultural practices incdlude 1) kitchen gardens to promote access to minerals and vita-
mins through vegetables; and 2) livestock ownership, mainly through the Girinka program
(meaning "one cow-per -poor family”) 10 promote access to proteins and other nut rients [3].

These National Food Mutrition Policy were because to
adiverse daily diet is the main strategy for complying with the WHO recommendation [4]
Dietary diversity is defined as the ‘number of food types consumed through and within food
groups during a specified period’ [5]. Itis frequently reparted asa proxy indicator of diet qual-
ity and can be summarised using the number of food groups consumed during t}\cpn:v\n\u 24
hours [6]. Dietary diversity promaotes good health by p g mi
[21. Inadequate dietary diversity, which is consuming fewer than five food groups in the previ-
ous 24 hours, is prevalent among pregnant women in low- and middle-income countries [5]

Studics reporta high prevalence of poor dictary diversity during pregnancy in Oromia,
Ethiopia (74.6%]) [7], North East Ethiopia (686%) [9], and Tanzania (54%) [10]. A study in
Nigeria found that many women consumed vegetables, and among them, half practised food
restrictions with regard to meat, eggs, and fish due to food taboos [11]. Women in low- and
middle-income countries have a starch-based diet that is largely deficient in animal-source
foods and vegetables and fruit, which are rich in protein and minerals needed for the foctus
[z}

When pregnant women do not diversify their dicts, it keads to nutritional deficits, which is
apublic health concern in low- and middle-income countries. Maternal under nutrition varies
between 10% and 19% in many countries of sub-Saharan Africa, as well as in south-eastern
and south-central Asia [13]. In drvd.np\ng(nunu‘ws maore than half ofall pregnant women
have nutritional anaemia [14]: The p among rep women is
52.5% in the WHO South Asian region and 46% in the African region [14]

Foor nutritional status during pregnancy negatively affects the physiological growth of the
foctus and increases the risk of preterm delivery, low birth weight, and maternal morbidity
and martality [15]. The effect of deficient nutritional intake during pregnancy significantly
shapes foetal health and exposure to some adulthood non communicable discases. However,
high dietary diversity results in sufficient nutrients to ensure proper foetal growth [15].

Different factors contribute to dietary diversity during pregnancy. Stdies report that fac-
tors associated with good dictary diversity during pregnancy include adequate knowledge of
proper nutrition [17], middle to high income, and demographic characteristics, such as mater-
nal age, ed p . and marital status [15]. In addition, food security, including
both and Lis d with dictary diversity [19]. Ownership of
radio, livestock, and a home garden positively affects dietary diversity [20]. Furthermore, cul-
tural beliefs and food taboos can negativey affect the dictary diversity of pregnant women
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because these taboos apply to green vegetables, cheese, yoghurt, green peppers, sugar cane, and
other nutritious foods [21, 22].

“There is a shortage of studies on the factors associated with dictary diversity among preg-
nant women in Rwanda. A 2017 study conducted in Kigali City reported that 50% of study
participants did not achieve the Minimum Dietary Diversity for Women (MDD -W) score
[23]; hawever, the study did not assess the factors contributing to this low score. Addressing
this gap is critical because the 2019-2020 Demographic and Health Survey of Rwanda report
that anacmia among pregnant women has increased from 17% in 2010t0 25% in 2020, and the
Southern Province accounted for the highest prevalence of anaemia [24]. Approximately 9% of
the women in the Southern Province were underweight with a body mass index (BMI) < 185,
compared to 6% of women nationally [25]. Poor maternal dietary diversity could have contrib-
uted to this high prevalence of anacmia and low BMI among pregnant women. Therefore, this
study assessed the status of d diversity, its and the nutritional status of
pregnant wamen in the Southern Provin ce of Rwanda.

Methods and materials

Study design and setting

This cross-sectional study was conducted with pregnant women receiving antenatal care
(ANC) services. It was conducted in the Southern Frovince of Rwanda which shares its bor-
ders with Kigali City and the Northern Province to the Narth, the Republic of Burundi to the
South, the Eastern Province to the East, and the Western Frovinee to the West. In 2017, the
Southern Province was ranked the second amon g five Provinces in having houschold food
insecurity (20.5%) and the third in the poverty rate, which increased from 12.9 to 16.9% [24].
According to the 2014-2015 Demographic and Health Survey of Rwanda and the 201 9-2020
Demographic and Health Survey results, the Southern Province accounted for the highest
prevalence of underweight and anaemic pregnant women. Data were collected within two.
months, from May 16* to July 18" 2022,

Study population, sample size d ination and ing procedure
Adult pregnant women (= 18 years) who self-reparted being healthy in their second or third
trimester were recruited to partidpate in the study, Women who were not healthy were
excluded because some chronic discases require special diets, which could affect dictary diver-
sity. Pregnant women in their first trimester were excluded hecause most pregnant women are
physiologically unstable and experience dietary disturbances, which could affect their dietary
diversity.

A sample size 0l 612 pregnant women was chosen as the appropriate sample size to estimate
the proportion of pregnant women with adequate dietary diversity to within 5%, using the for-
mula [27]: n = Z0=0

‘We assumed that the proportion of women with adequate dietary diversity would be
approximately 50%, which would make our sample size calaulation slightly con servative. A
sample size of 385 was considered sufficient to estimate the propartion to within +5% fas mea-
sured by the 95% C1 for the proportion). This sample size assumed that a simple random sam-
ple of women was recruited; thus, allowances needed to be made for any clustering effects of
wamen within a dinic. Assuming a moderate design effect of 1.5 increased the sample size to
578, and allowing for a 6% of refusal rate led to the final sample size of 612.

A multistage sampling scheme was used to sample 612 pregnant women. At the first stage
four out of the eight districts in the Southern Province were sdected using simple randam
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sampling, Atthe second stage in each of the four sampled districts one urhan health centre
and one rural health centre were seected using stratified random sampling (with the strata
being “rural’ and “urban”). This gave a sdected sample of eight health centres. Since each
health centre was expected to receive about 200 pregnant women monthly, this would give an
expected total of approximately 1600 pregnant women. Since we required a sample of 612
women, the sampling interval was approximately 3. In each of the sampled health centres a sys-
tematic sample of pregnant women was selected with a random start after which every third
woman was sampled.

Data collection process

Before data collection, eight interviewers (nurses and midwives) were trained for three days to
collect itative data includi ic They were informed about
the study’s purpose, data collection pma.-ss and data collection tools. Data collection tools
were translated into the local language (Kinyarwanda), and they were pre-tested in health cen-
tres which were not part of the study to ensure that all questions were dear and interviewers
had the same understanding of them. Afier the pre-test, a few questions were adjusted for dar-
ity. In addition, data collection tools were anonymous and Codes were used to identify the par-
ticipants. Two interviewers were allocated to each district to collect data from the health
centres located in that particular district. Interviewers approached the healthcare pruv\du's in
the ANC service and requested the list of pregnant women registered for ANC

They approached every third pregnant woman and brlefly explained the study. Thereafter, the
nutritional status of each pregnant woman was evaluated by measuring their MU AC using
non-stretchable MUAC tape designed for adults. The literature reports that MUAC is the easi-
est anth tric ofnutritional status in pregnant women, since it is casy to
measure, does not require much training or resources and unlike BMI does not require calcu-
lations. Mostimportantly, MUAC is a better nutritional status indicator than BMI because it
changes minimally during pregnancy [28]. Twa researchers independently assessed the
MUAC value of the non-dominant arm to the nearest 0.1 cm without clothing on the arm
[29]. The MUAC of each pregnant woman was recorded, and in case of a difference in mea-
surements between two rescarchers, the average MUAC was considered. The cut-off MUAC
of 23 an was used asit hasbeen recommended by different authors, espedally for Asian and
African pregnant women [30]. Pregnant women were assigned to one of two categories: poor
nutritional status (MUAC = 23 cm) or good nutritional status (MUAC = 23 cm) [30]

Measurement of study variables

‘Outcome variable

Dietary diversity was assessed using the MDD-W adapted from the Food and Agriculture
Organisation guidelines [31] by creating alist of foods that are locally available. The MDD -W
indicator consists of 10 food groups; participants receive a score of 1 fora given food group if
she consumes at least one item in that food group; otherwise, the participant receives a score of
zero for that food group. The assessment was conducted by asking participants to report all
drinks and foods they had consumed the previous day (the last 24 hours), and a probing tech-
nique wasused to help pregnant women recll all foods and drinks consumed. A list of 56
local foods was included in the questionnaire and sorted into 10 food groups. This list is pro-
vided as a supporting file in §1 Table. The total dictary diversity score was calculated and
dichotomised as adequate dictary diversity (consumption of five or mare food groups) or inad-
equate dietary diversity (consumption of less than five food groups) [31].

PLOSONE | hitp:

ol org0. 1371 ioumal, 112 February 23, 2004 4/16

Distary diversity among pragnant women of Rwands’s Scuthem Province

Explanatory variables

Data callected on socademographic characteristics induded occupation, age. marital status,
education, and religion, and data on obstetric characteristics included gestational weeks, par-
ity, and the number of ANC visits. The assessed
participants’ awnership of a radio, a mobile phone, and livestock. and their ‘ubudehe’ category,
which isa social stratification based on houschold income, ranging from the highest income of
the richest houscholds, to the lowest income of the poorest and maost vulnerable househaolds in
sociaty.

[ od using the ionnaire adapted from the Foad and
Agncukurc()rganu.aunn s Knowledge, Attitude, and Practice Manual [32]. It included 13
items, which assessed knowledge of adequate nutrition, recognition and prevention of anaemia
during pregnancy, the importance of nutrition during pregnancy, and weight gain, resulting
in a score between 0 and 32. Nutritional knowledge was c]amﬁmiupmr (< 50%), moderate
(50%-74%), and good (= 75%). The items assessed are provided in

We measured the household's food security using the Household r.ma IanrunlyA-IcSS
Scale designed by Food and Nutrition Technical Assistance [33]. The scale con sists of nine
‘occurrence questions’ and nine questions related to the frequency of accurrence. The ocaur-
rence questions characterise different dimensions of food insecurity, and the frequency of
ocairrence question is skipped if the participant reports that the corresponding occurrence
has not occurred during the previous four weeks (30 days). For descriptive statistics, levels of
food insccurity induded in the Household Food Insecurity Access Scale ranged from no inse-
curity (score = 2), mild i (scare 2-10), mod ity (score 11-17), and severe
insecurity (score > 17). The actual score was used for the multivariable analysis. Questions
pertaining o the palicy were adapted from the existing Rwandan program to assess the avail-
ability of kitchen gardens and being part of the Girinka program (i.e. the one cow per low-
income family program)

Social support ed using the ity Social Support Scale designed by Webster
et al [24]. It covers six items and assesses family support, such asthe help from husband,
friendship network, conflict with hushand/male partner, feeling controlled by husband/male
partner, and feeling loved by hushand/male partner. Every itern was assessed on a five-point
Likert scale ranging from 1 to 5 points with a possible maximum score of 30. For descriptive
purpases, Maternity Social Support Scale was categorised aslow social support (0-18), moder-
ate sacial support (19-24) and high social support (25-30). However, the actual score was used
in data logistic regression.

Data processing and analyses

Datawere deaned using STATA Release 16, which was alo used to analyse the data by com-
puting descriptive statistics, namely d p for the il variables
and means and standard deviations (SD) for quantitative variables. We did a complete case
analysis; those who had fasted on the previous day were excluded from the analysis. In the
whale study, there were very few missing values. The procedure explained below was used to.
select the final multiple logistic regression model for dietary diversity. Initially univariable
logistic regression models were fitted to identify factors that were potentially associated with
dietary diversity, using a liberal screening p-value of 020 to ensure that all potential confound-
erswere investigated. In addition, varisbles that were part of the design (district and rural
urban) and variables previ ificd in the | as being iated with dietary
diversity (agc and wealth category) were induded in the final model irrespective of statistical
were induded in the model as continuous
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variates, with fractional polynomials used to test for any non-linearity in their effect, as several
authors have pointed out the disadvantage of posure variables [35-
18], Once the pool of potential explanatory variables had been identified, backward elimina-
tion with a nominal p-value for exclusion 0f 0.05 was used to select the final model, with dis-
trict, rural/urban, age and wealth category fixed in the final model, While backward
eliminationand ather stepwise procedures have a number of well-dknown disadvantages, it is
recommended for analyses such as thisin which there is na primary exposure of interest, and
it has the relative ad ge that ] founded sets of variables are less likely to be
omitted from the model since al meunam explanatary variables are inchided in the initial
model This recommendation can be found in chapter 10 of Regression Methods in Biostatis-
tics: Linear, Logistic, Survival and Repeated Measures Models, Second Edition by Vittinghoff
E and colleagues in (2012). Due to the small number of clusters (8 health centres) in our
model, we fitted terms for districtand rural'urban rather than adjusting for dusters as random
effects. The impact of factors on dietary diversity was expressed as odds ratios with 95% canfi-
dencelimits. Interactions invalving the main expasures of interest (ownership of a radio, hav-
ing akitchen garden, food insecurity and nutritional knowledge) were investigated but none
were found to be statistically significant. Potential multicollinearity was investigated through
loaking at the variance inflation factors for the final modd, but no mubticollinearity was
found. Inaddition, we checked for goodness of fit of the final model using the Hosmer-Leme-
show goodness of fit test, which showed no evidence oflack of fit. We computed the Cronbach
alpha for foad insecurity which becime 093 and maternal social support, which became 0.74
indicating acceptable reliability.

Ethics approval and consent to participate

The implem entation of this study com plied with the Declaration of Helsinki. This study was a
part of a research project that has been approved by relevant authorities. Ethical dearances
were secured from the Institutional Review Board of the University of Rwanda, where the
study was conducted (287/CMHS IRB/2021), and the Human Research Ethics Committee
(Medical) of the University of Witw: d, where the corresponding author is registered
(M211046). Before the survey, participants provided written consent to he part of the stdy
after receiving com prehensive details about the purpase, benefits, and risks of participation.
Fartidpants were also assured that their participation was voluntary and that the information
they provided would remain confidential They signed the consent form or provided finger-
prints (for illiterate) as they were abovel8 years old

Results

Sododemographic, economic, and obstetric characteristics of participants
Ofthe 612 pregnant women who participated in this study, six who reported that they had
fasted 24 hrs before the interview date were exduded from the analysic because, in this case,
the previous 24 hours were deemed not representative of their usnal dietary diversity practices.
Therefare, the data analysis included 606 participants. The mean age of the participants was
(28 + 6.5 SIY) years. A large proportion of partidpants (n = 267) was between 25 and 34 years
old, and 138 (51.7%) of them presented with inadequate dictary diversity. A total of 402 partic-
ipants attended primary schook among them, 254 (63.2%) had inadequate dictary diversity. A
total of 498 participants were married and more than half of them had inadequate dietary
diversity (n = 265, 53.2%). Many participants (n = 243) reported being in the second wealth
category (poar), and among them, 140 (57.6%) had inadequate dietary diversity; 306 women
were chissified as experiencing severe food insecurity, and the majority of these women had
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inadequate dietary diversity (n = 203, 66.3%). As for their clinical characteristics, most of the
participants attended two to three ANC visits (n = 394) and 212 (53.5%) had inadequate die-

tary diversity (Lable 1)

Dietary diversity of pregnant women

This study found that the mean dietary diversity score was 4.40 (SD = 214). Details about die-
tary diversity score are provided in 53 Table Less than half of the particpants had adequate
dietary diversity (n = 267, 44.1%), with 2 95% CI of [40.1%, 48.0%]. The most consumed food
group was that consisting ofgrains, white roots, tubers (n = 584, 96.4%), and pukses (n = 475,
78.4%). The food groups that were the least consumed consisted of eggs (n = 99, 16.4%), as
weell as those consisting of milk and milk products (n = 112, 18.5%). More details are provided

n (Lable 2)

Nutritional status and dietary diversity of pregnant women in the Southern

Province

In this study, 141 (23.1%) pregnant women had a MUAC < 23 am, indicating poor nutritional

status. The mean MUAC was 24.8 cm (SD? = 2.64) and the proportion of participants with

poor nutritional status was higher among those with inadequate dietary diversity (25.7% vs

19.1%), which was a marginally significant (p = 0.053) difference (Table 3).

Determinants of dietary diversity of pregnant women in the Southern

Province of Rwanda

The results of Atting mukiple logistic regression models to find factors assodated with ade-
quate dictary diversity are sum marised in Table 4. The adjusted odds ratio (aOR) for owning a
radio was 1.90 with a 95% CI of [1.27, 2.85] and having a kitchen garden (2OR = 1.69 [L11,
2.57]) increased the likelibood ofadequate dietary diversity. Food insecurity was associated

with inadequate dietary diversity, as indicated by the aOR = 1 for adequate dictary diversity
(aOR = 0.19[0.07, 050]). Other factors associated with dietary diversity were maternal educa-
tion (aOR = L85 [1.28, 2.65]) nutritional knowledge (aOR = L45[1.21, 1.74]), household size
(a0R = 0.88 [0.79:0.99]), and urban residence (aOR = 0,69 [0.47, 1.03]) showing a significant
difference in dietary diversity among the four districts (j < 0.001) with the odds of dietary
diversity being highest in Kamonyi district (Lable 4). The overall variance inflation factor was
1.43 and the highest was 2.65; the Hosmer-Lemeshow goodness of fit test showed no evidence
of alack offit (P = 0.469).

Discussion

This study assessed the dietary diversity of pregnant women who attended ANC services in the
Southern Province of Rwanda and investigated the factors associated with adequate dietary
diversity. Less than half of all the pregnant women (44.1%) met the minimum dictary diversity
criterion of consuming at least five food groups in the previous 24 hours. The determinants of
dietary diversity among the study participants include owning a radio, having a kitchen gar-
den, food insecurity, nutritional knowledge, maternal education, household size, and being
urban residents.

‘The propurtion of pregnant women who achieved adequate dietary diversity (4. 1%) was
lower than the reported in in Hosanna Town, Ethiopia (57.4%)
[20], Southwest Ethiopia (48.3%) [33], Nepal (55%) [44], and the Gurage Zone, Ethiopia
(57 9%) [15]. However, the proportion was higher than those reported in smdies con ducted in
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Tahle L. d obstetri
Dietary Diversity
Pactor Category Ad {3} Tatal (N = 606}
n (%)
Overall 26N441) 339(55.9)
Age (years) Mean 267} 28(6.2) 28(6.5)
18-24 91(41.2) 130(58.8) 21
25-34 129385 138(50.7) 267
=35 A7(39.8) 71(60.2) 118
Education Nane 12(353) 22(64.7) 34
| Primany 148(36.8) 25463 2) 402
Secondary and shove L07(629) 63(37.1) 170
Religion Christian 25){43.4) 327(56.6) 578
ther 16(57.1) 12(48.9) 28
Ocarpation FHousewite 204415) 287(58.5) 491
Paying job EHEL8) 5H452) 115
Marital sta tus Married 233(468) 265(53.2) 498
Single 34315) 74(68.5) 108
Howechad size 1-3 136(47.1) 153(52.9) 289
4-6 105(42.3) 143(57.7) 248
7 26(37.7) 43(623) 69
District Gisgara 55(36.3) 97i63.5) 152
Huye S73L3) 92(61.7) 149
Famonyi 103(67.3) 50(32.7) 153
Ruhanga 52(342) 100{65.8) 152
Residential area Faral 142(47.0) 160{53.0) 302
Uran 125(411) 179(58.9) 304
Gestational weeks 13-27 100{45.25) 121{5475) ]
28-44 16743.4) 21856 6) 385
Parity 0-1 155(47.8) 169(51.2) 324
2-3 a1{40.1) 121{59.9) 202
>=d 31(387) 49(61.3) 30
ANC visits 0-1 50{37.3) 99(62.7) 158
33 18346.3) 213{53.8) 304
==q 26{483) 28(51.8) 54
Ubudehe category Paarer 429 73(57.1) 128
Paar 103(42.4) 140(57 6} 243
Fricher 101(453) 122(54.7) 23
Unknawn 8 (66.67) 4(33.3) 12
Radio MNa 233IL) 197167 9) 290
Ye ]'I!S_S.]j ]m 316
Telephone Na 34(26.9) 92(73.1) 126
Te 233(485) 247(51.5) 480
Access toa gricultural land (n = 605) o 114(479) 124{52.1) 238
Te 153(417) 214(58.3) 367
Kitchen garden (n = 805} Na 74349) 138(65.1) 212
Ye ]g-l_ﬂ.]j mgsns! 393
{Cantinzied )
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Table L. {Continued §

Dieta ry Diversit:

Factor Category Aw{:: Inadequate n (%) Total [N = 606)
n

Food security Food security 61 (73.5) 23(26.5) 83

Mild food insscurity S4{58.7) 38(41.3) a2

Maderate fodinssarity 49(39.2) 76 {60.8) 125

Severs fond insecurity 103(337) 203{66._3) 306

Nutritional knowl sdge Paar S4(3L1) 120468 9) 174

Maderate S4{45.6) 113{54_4) Hé

Gaad 119(52.6) 10747 4) 26

Sacial suppart Lew 36(27.7) 24(72) 130

Maderate 123(49.6) 125({50_4) 248

E\ lﬁf.di 1&52.6: 228

httpsuidaiom A0 I/ purnalpone (2471124001

Morth East Ethiopia (31.4%) [9] and Oromia Ethiopia (23.6%) [7]. This discrepancy can be
explained by differences in study periods and the geographical and sociocultural differences

between the countries.

Grain, white root, and tuber foods were more consumed (96:4%) than other food groups.
This finding is consistent with the literature that shows that the diet of pregnant women in

low- and middle-income countries is mainly cereal-based and defident in animal-source

foods [41] Itis also similar to the findings ofa study conducted in Southwest Ethiopia that
report that 99.8% of pregnant mothers consumed food consisting of white roots, grains, and
tubers [42]. Food groups that were less consumed by the participants in this study inchide eggs
(16.3%) and milk and milk products (185%), which may be related to the higher price of ani-
mal-source foods. Thus, some pregnant women may have limited their consumption of animal
products to holidays (Christmasand Easter) and ceremonies. However, these days were
excluded from the data collection. Furthermare, some cultures restrict animal -source foods

Table 2. Dictary divensity of pregnant women.

Food groups Frequency (n=606) | %
Grains, white roots and tubers, and. i 584 264
Pules pess and lentils) as 784
Nuts and seeds 186 307
Dairy uz 185
Meat, poultry and fish 51 414
Eggs a3 163
Dhark green leafy vegetable 345 602
Other vitamin A-rich fruits and vegenbles 213 315
Other vegatables 201 332
Other fruits 07 3412
Dictary diversity adequacy
Adequar = =5 247 44l
Tnadequate <5 139 559
Mean dietary diversity scare so
40 214
SD: Standard Devistion
Itipsi'doi.org10.1371 fournal pone 02971121002
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Table 3, Nutritional s tatus and dictary diversity.
Variable Category Hi al status Chi -square palue
Poor (MUAC < 23 em)n (%) Good (MUAC > 23 cm) n (%)
Dietry diversity | Inadequate 7 (25.7%) 251 (743%) 37336 w053
Adequat 51(19.1%) 216 (80.9%)
MUAC, mid upper arm circumference
om0 IATE RI7112 08

during pregnancy because these foods are considered taboo during pregnancy; for eample,
some pregnant women in Tanzania and South Africa restrict meat, milk, and eggs due to cul-
tural norms [43, 44]. Similarly, a high consumption of cereal-based foods was reported in a
study conducted in Tanzania [10]. However, this finding was different from the resultsof a
study conducted in East Gojjam, Ethiopia, that repart that legumes and seeds were the most
frequently consumed food groups (85.5% ) [45]. This difference may be due to self-reporting

Tahle 4 Determinants of dictary diversity of pregnant women in the Southern Province of Rwanda.

Factor (n = 612} Category |Unadjusted OR [95% 1) pvalue OR[95%CI pvahe
District Gisgara 1 1 <0001
Huye 109 [0.68,1.74] 0710 1L4B[ 081, 2.48]
FKamonyi 363 [2.26, 582 <000 420243, 7.56]
Ruhangn @91 [0.57, L] 0718 1.33(0.73, 2.42)
Rural 1 1 ams
Urkan a79[0.57, L09) 0144 0.59[0.40, 0.87]
Age Per ane year increase g7, Loz 0526 L01[0.981.04]
Uhudehe category 097079, 1.15] 0778 0.93[0.73;1.18]
Education-cubed 103 [ 101, Lo4] <0001 L0z 101, 1.03] 0003
Religion Christian 1
Others L76[0.82,3.90 0.004
Ocaupation Honevite 1
mb 166110, 2.49] 0.014
Marital status Married 1
Single 0.52[0.33, 0.81] 0.145
Howehald Size Per anememher increase 0.82(064. 104 0.115 0.58(0.79:0.99) 03
Gestational week Peransunitinaease 099(097. 102 0.811
Parity Peranechildincrease .80[063, 109 0.058
ANC visits Per anevisitincrease 1.30[0.98, 1.74] 0.065
Radio Na 1 1 < (00 1
Tes 264 0,89, 367 <0001 1L85[ 1.25, 2.75)
Telephone Na 1
T 260[ 169, 400 0,001
Access land Na
Yes 078 [0.56, 1.08] 0.147
Kitchen garden(n = 611} Ha 1 1 L]
T 1.81[1.28, 255 0.001 1.83(1.21, 2.76)
Food insecurity Per 5 units increase 065 [0.03, 0.14] <0001 0L16[ 006, 0.40) <0001
Nutritional knowledge Per Sunits’increase 141 (122, 162 <0001 151127, 1.81] <0001
Social support Per 5 units increase 57[1.91: 1681 0.002
OR: Oddratio
hittps:44 oo 10137 Vinurmslpane 0287112 104
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differences, geographical location, and seasonal variation. This finding implies that pregnant
waomen in the Southern Province of Rwanda are likely to have nutritional deficiencies and
poor pregnancy outcomes because they do not consume a sufficient amount of animal-source
foods containing higher quality protein and vital micronutrients essential for positive preg-
nancy outcomes and the growth and development of infants [46].

Maternal education was positively associated with optimal dietary diversity in this study,
which may be related to partidpants’ greater access to different sources of nutritional infor ma-
tion that improved their nutritional knowledge, and hence, their dietary diversity. Education is
a proxy measure of socioeconomic status, which could influence the ability to afford various
types of food, and less education and alower socioeconomic status could interfere with dietary
diversity because of a lack of basic information on nutrition, regardless of other circumstances.
This finding is similar to the results of a study conducted in Brazil that report that sociceco-
nomic factors, including a high educational level, were assodiated with varied dietary patterns
[47]. According to this study conducted in Brazil, a varied dietary pattern consisted of various
food items, such as ‘grains, cereals and tubers', “bread, cakes and cookies', and fruits and vege-
tables. Similarly, a study conducted in Ethiopia among pregnant women found that secondary
and tertiary education of mothers were associated with adequate dietary diversity [7].

Household size negatively affects the dietary diversity of pregnant women. Inareased house-
hold size decreased the odds of adequate dietary diversity among pregnant women. It may be
due to the fact that a large household decreases the quantity and quality of food consumed per
person because the food is shared among many people. Consequently, many families prioritise
food quantity over quality, leading to poor diversification of consumed food. It is consistent
with other studies conducted in South Africa and Nigeria [48, 49].

‘Owning a radio was positively associated with the dietary diversity of pregnant women in
this study. Pregnant women who owned a radio were two times more likely to vary their diet
than those who did not own a radio. This finding may be because owning radio could expose
pregnant women to nutritional information that can affect their dietary practices. The eco-
nomic status of partidpants who owned a radio may have been higher than that of those who
did not have a radio, which could have increased their access to information, and thereby,
improved their dietary diversity. However, studies with appropriate design could help identify
such assodation. This finding is similar to the results of a secondary analysis of data from
three sub-Saharan African countries (Gambia, Liberia, and Rwanda) that report that mothers
who had access to radios were more likely to diversify the diets of their children [50].

Having a kitchen garden was positively associated with dietary diversity. The odds of preg-
nant women who owned kitchen gardens having good dietary diversity were 1.59 times higher
than for pregnant women who did notown a kitchen garden. This finding may be exphined
by the greater likelihood of a kitchen garden owner consuming different types of vegetables
without purchasing them, and using the money that might have been used to buy vegetables to
purchase other food groups. Furthermare, kitchen garden owners can sell their excess vegeta-
bles and use their earnings to buy different varieties of food groups. A randomised controlled
trial conducted in Tanzania to evalate the effect of home gardens on dietary diver sity among
women observed that the women in the intervention group consumed more food groups than
those in the comparison group [51]. The consistency of these results between the two studies
canbe attributed to the similarity between the study participants and their geographical
locations.

In the present study, it was found that food insecurity predicts adequate dietary diversity.
This means a negative association where a dearease in food security was associated with a
decrease in the odds of adequate dietary diversity, which was most likely because food insecu-
rity decreases houschold food availability and accessibility, resulting in poor dietary diversity
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practices. Limited food availability affects intra-household food allocation because pregnant
waomen often prioritise the nutrition of their family members over their own nutritional
requirements. Studies conducted in Malawi and Ethiopia similarly found that women from
households with moderate and severe levels of food insecurity had alow dietary diversity score
and inadequate dietary diversity compared to women from houschalds with low levels of food
insecurity [33, 52, 53].

This study highlighted the positive relationship between nutritional knowledge and dietary
diversity. Having nutritional knowledge increased participants’ likelihood of exhibiting good
dietary diversity. These results are consistent with those of studies conducted in Malawi [54],
Bangladesh [55], and India [56], which found that having adequate knowledge of optimal
nutrition during pregnancy translates to the practice of consuming food from different food
groups. Interestingly, the urban residence was negatively associated with adequate dietary
diversity. Fregnant women treated in urban health centres were less likely than those from
rural health centres to achieve adequate dietary diversity. These results may be explained by
the many opportunities for women in rural areas who are mainly farmers raising livestock to
access a variety animal- and non-animal-source foods. On the other hand, pregnant women
from urban health centres may have to purchase all of the food they consume due to limited
space for farming, making it more difficult to acoess various food groups. These findings sug-
gest that pregnant women in urban health centres with alow sociceconomic status require
more attention and encouragement from staffto help them to improve their dietary diversity,
which may be poor because ofthe high costof living in urban areas, Although this finding is
consistent with that ofa study conducted in Nigeria [49], it differs from a study conducted in
Ethiopia, in which dietary diversity was found to be better among residents of an urban area
[5Z]. These cross-country differences may reflect the individual participants’ characteristics
and differences related to geographical locations.

Policy and practice implications

The findings of this study supports the recommendations of the NFNP by calling for interven-
tions to improve the dietary diversity of pregnant women in Rwanda. Different stakeholders
should be involved in the implementation of nutrition-sensitive and nutrition-specific inter-
ventions. Agricultural interventions designed to foster kitchen garden ownership could help
improve the dietary diversity of pregnant women, and nurses and midwives could enhance the
nutrition education offered during ANC visits by emphasising the diversification of diets and
the importance of consuminganimal-source foods during pregnancy. Specific nutritional
messages should be disseminated through different media, including radio.

Limitations

This study was based in health facilities; therefore, the findings are not gen eralisable to the
entire population. Social desirability and recall bias could have ocourred because we requested
pregnant wamen to recall information and provide self-reparts of what they consumed within
the previous 24 hours. However, we used probing to mitigate this potential bias. In addition,
the food consumed during the preceding 24 hours might not have been representative of the
participants’ routine diet. We excluded weekends and days with ceremonial major eventsto
minimise such differences. The nutritional status of the partidpants was measured using the
MUAC due to resource constraints; however, it would have been better to combine the
MUAC results with the results of other biological indicators, such as haemoglobin level. The
findings of this study should be triangulated with the qualitative study to explore whether
there is a cultural influence on the dietary diversity of pregnant women in Rwanda
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Conclusion

More than half the participants in this study had inadequate dietary diversity. Many pregnant
women consumed grains, white roots, and tubers, whereas few pregnant women consumed
animal-source foods, Factors such as maternal education, food insecurity, ownership of a
radio or kitchen garden, and having good nutritional knowledge were determinants of dietary
diversity. Nutrition education is needed to emphasise the importance of animal-source foods
and affordable alternatives to access them. Home visits for community sensitisation to raise
awareness of the importance of owninga kitchen garden and radio could help improve the die-
tary diversity of pregnant women. Furthermore, research studies measuring the micronutrient
levels of pregnant women in Rwanda's Southern Province would be very impaortant. There
should be studies conducted to validate the MDD-W/Houschold Food Insecurity Access Scale
toolsin the Rwandan context.

Supporting information
51 Table. Description of locl foods induded in the dictary diversity ques tionnaire.
(PDF)
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(PDF)
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(PDF)
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