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Abstract

Background: Food security and dietary diversity are essential determinants of maternal health,
particularly among pregnant women in refugee populations who face heightened vulnerabilities
due to displacement and inadequate living conditions. This study examines the impact of food
security on dietary diversity and nutritional intake among pregnant Rohingya women residing in
the makeshift camps of Ukhiya, Cox’s Bazar. Methods: A descriptive cross-sectional study was
conducted among 96 pregnant Rohingya women from June to September 2022. Data were collected
using structured questionnaires assessing socio-demographic characteristics, food security, and
dietary diversity. Food security was evaluated using the Household Food Insecurity Access Scale
(HFIAS), while dietary diversity was assessed through a 24-hour dietary recall and a 7-day food
frequency questionnaire. Data were analyzed using SPSS (Version 26) and Stata (Version 13),
employing descriptive statistics and chi-square tests to examine associations. Results: Most
participants (57.3%) were food secure, and 85.4% demonstrated high dietary diversity, consuming
seven or more food groups. However, 21.9% of households experienced severe food insecurity,
highlighting ongoing challenges in food access. The highest consumption was observed for starch,
flesh foods, dark green leafy vegetables, and vitamin A-rich fruits and vegetables (99.0%), while
dairy products (69.8%) and organ meat (34.4%) were consumed less frequently. Despite high dietary
diversity, severe food insecurity persists, indicating gaps in food assistance programs. Conclusions:
While food support programs appear to contribute to high dietary diversity among pregnant
Rohingya women, severe food insecurity remains a significant concern. Strengthening food security
interventions, improving access to diverse nutrient-rich foods, and integrating sustainable food
assistance models are essential to addressing these challenges. Future research should explore long-
term strategies to enhance food security and assess the impact of targeted nutritional interventions
on maternal health outcomes in refugee settings.

Keywords: Food security, Dietary diversity, Maternal nutrition, Rohingya refugees, Pregnancy
outcomes

What is Known on the Topic

e  Food security and dietary diversity are crucial determinants of maternal health,
especially during pregnancy, due to increased nutritional needs.
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e Pregnant women in low-resource settings, like refugee camps, face significant
risks of food insecurity which adversely impacts their dietary diversity and
nutritional intake.

e Limited access to diverse and nutrient-rich food sources in these settings can
lead to various health complications such as anemia and gestational diabetes.

What this Paper Adds

e  Provides empirical data on the relationship between food security and dietary
diversity among pregnant Rohingya women in makeshift camps, highlighting
the specific impact of food assistance programs.

e Details the high prevalence of food security (57.3% of households) and dietary
diversity (85.4% consuming seven or more food groups) among the study
participants.

e Identifies severe food insecurity in 21.9% of households, underscoring
persistent gaps in food access and the need for enhanced food support programs.

Key Findings

e A significant proportion of pregnant women in the study demonstrated high
dietary diversity, attributed partly to food assistance programs, despite a
notable percentage experiencing severe food insecurity.

e  The study revealed that food-secure households tended to have higher dietary
diversity, suggesting a direct correlation between food access and nutritional
intake quality.

e  Despite the availability of food support, challenges remain in ensuring adequate
and diverse dietary intake among pregnant women, with a need for more
targeted interventions to improve food security and dietary outcomes in refugee
settings.

1. Introduction

Food security is a fundamental determinant of maternal health and nutritional well-
being, particularly during pregnancy when dietary requirements are heightened [1].
Pregnant women in low-resource settings are at an increased risk of food insecurity, which
can adversely impact their dietary diversity and overall nutritional intake [2]. Limited
access to nutrient-rich foods and unstable food supply chains in such environments
contribute to deficiencies that can negatively affect both maternal and fetal health
outcomes [3]. The consequences of food insecurity among pregnant women extend
beyond malnutrition, leading to increased risks of anemia, gestational diabetes,
hypertension, and other complications that may compromise pregnancy outcomes [4, 5,
6, 7]. The Rohingya crisis, one of the most significant humanitarian emergencies of the
past decade, has further underscored the impact of food insecurity among vulnerable
populations like pregnant women [8]. The mass displacement of refugees into Bangladesh,
particularly in Cox’s Bazar, has created conditions where access to adequate food and
healthcare is severely constrained [9]. Studies by Parmar et al. (2018) [10] have
documented the dire health outcomes among Rohingya women, emphasizing the need
for targeted investigations into their food security status and dietary patterns. Nutritional
deficiencies in these populations are often exacerbated by young maternal age, as
highlighted by Souza et al. (2024) [11], who reported an increased prevalence of anemia,
hypertension, and other morbidities in younger pregnant women, particularly in
resource-constrained settings. Dietary diversity is a key indicator of nutritional adequacy
[12], yet it is often compromised in food-insecure households. Limited access to diverse
food groups can lead to nutrient deficiencies that may result in adverse pregnancy
outcomes, including low birth weight and poor maternal health [13, 14, 15, 16]. Research
has established a strong link between food insecurity and suboptimal dietary practices,
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with gestational diabetes and anemia being common consequences among food-insecure
pregnant women [17]. In the context of the Rohingya crisis, Akter et al. (2020) [18]
highlighted the multifaceted challenges influencing maternal nutrition, including
economic instability, environmental factors, and cultural food preferences. These findings
underscore the necessity of addressing food security and dietary diversity as central
components of maternal health interventions in refugee and resource-limited settings.
Assessing the extent of food insecurity and its impact on dietary intake among pregnant
women is crucial for developing targeted nutrition policies and programs. Tools such as
the Household Food Insecurity Access Scale (HFIAS) have been widely used to measure
food security status and dietary diversity in vulnerable populations [19]. However, there
remains a significant gap in research regarding the association between food security,
dietary diversity, and nutritional intake among pregnant women in low-resource settings.
This study aims to address this gap by examining the impact of food security on dietary
diversity and nutritional intake among pregnant women, providing empirical evidence to
inform nutrition-focused interventions. By exploring these relationships, this research
contributes to a broader understanding of food insecurity’s role in maternal health
disparities and offers insights into strategies for improving pregnancy outcomes in
marginalized populations.

2. Methodology

A descriptive cross-sectional study was conducted among Rohingya pregnant
women residing in the makeshift camps of Ukhiya, Cox's Bazar, from June to September
2022. The sample size was 96, using the statistical formula, with a 95% confidence interval
and a 5% significance level. Severely ill and mentally unstable pregnant women were
excluded from the study. Participants were selected through a simple random sampling
technique, adhering to specific inclusion criteria with the cooperation of the community
leaders in the camps [20]. Data was collected using a structured questionnaire developed
for this study consisting of different types of questions to capture a broad range of
information [21, 22], such as socio-demographic characteristics, food security status, and
dietary diversity. The socio-demographic section collected data on age, educational level,
and marital status. Food security was assessed using a modified Household Food
Insecurity Access Scale (HFIAS) [19], which included nine questions about the
household’s experiences with food insecurity over the past 30 days. Responses were
categorized on a frequency-based scale (never, rarely, sometimes, often), allowing
households to be classified into varying levels of food security. Dietary diversity was
evaluated through a 24-hour dietary recall method [23] and a 7-day food frequency
questionnaire [24]. In the 24-hour dietary recall, participants reported all foods consumed
in the previous 24 hours, assessing dietary variety and quality. The 7-day food frequency
questionnaire captured the frequency of consumption of specific food groups over the
past week, providing insights into dietary patterns and nutrient intake. Data collection
was conducted by trained enumerators fluent in the Rohingya language. Enumerators
administered the questionnaires face-to-face at participants’ homes or in designated safe
spaces within the camps, ensuring privacy and comfort. Questions were read aloud, and
enumerators assisted participants in responding. Translators were available to address
language barriers when necessary. To ensure data accuracy, collection and entry were
performed simultaneously, and multiple review and cross-checking procedures were
implemented to remove the error from the dataset [25]. Data entry, cleaning, and analysis
were conducted using SPSS (Version 26), while SPSS (Version 26), Stata (Version 13), and
R were utilized for statistical analysis. Descriptive statistics, correlation analyses, and
regression models were employed to examine relationships between food security and
dietary diversity. Food security and Food Consumption Scores were assessed using the
Household Food Security & Nutrition Assessment [26] scale, and dietary diversity scores
were calculated following FAO guidelines for Individual Dietary Diversity Scores [27].
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Mediating variables, including age, duration of pregnancy, and educational level, were
controlled to isolate the effects of food security on diet. The analysis aimed to identify
significant predictors of health disparities and provide guidance for future nutritional
interventions. Ethical approval for the study was obtained from the Faculty of Allied
Health Sciences Research Ethics Committee of Daffodil International University. Verbal
informed consent was acquired from all participants before data collection. Anonymity
and confidentiality were maintained throughout the study, adhering to strict ethical
guidelines.

3. Results

A total of 96 pregnant women participated in the study. The ages ranged from 15 to
33 years, with a mean age of 22.83 years (SD = 4.02). This indicates that most of the
pregnant women in this sample were relatively young, which reflects early reproductive
age groups commonly observed in similar settings. The household size of the participants
showed significant variation, ranging from 1 to 12 members, with an average household
size of 5.29 members (SD = 2.60). This suggests that many participants lived in moderately
sized families, a pattern commonly seen in rural or low-income settings where extended
families may reside together. Regarding family structure, most women (70.8%) reported
living in single/nuclear families, while 29.2% resided in joint-family households. This
reflects a shift towards nuclear families, which may have implications for the support
systems available to pregnant women in this population. The predominance of nuclear
family settings may indicate a societal trend toward smaller, independent households,
which can affect family support during pregnancy (Table 1).

Table 1. Demographic characteristics of the respondents (N = 96)

Demographic characteristics
Age Min Max
Age (year) 15 33
Age (M + SD) 22.83 +4.02
Household size Min Max
Household size (number) 1 12
Household size (M + SD) 5.29 +2.60
Family type n %
Single/nuclear 68 70.8%
Joint 28 29.2%
Most participants (n = 49, 51.0%) received religious education from

Madrasha/Religious institutions. A notable proportion of the women (1 = 26, 27.1%) were
2nd-grade pass, while 15.6% (n = 15) had completed elementary school. Only 6.3% (1 = 6)
of the women reported having no education. These findings indicate that most
participants had limited formal education, with a significant reliance on religious
schooling, which might impact their health literacy and access to health information. Most
of the pregnant women were married, with 93.8% (n = 90) currently in a marital
relationship. Only 6.3% (n = 6) reported being separated from their spouses. The high
percentage of married women is consistent with cultural norms in many communities
where early marriage is common. Regarding the duration of pregnancy, 43.8% (1 = 42) of
the women were in the first trimester (less than 4 months pregnant). Another 32.3% (n =
31) were in the second trimester (4-6 months), while 24.0% (n = 23) were in the third
trimester (more than 6 months pregnant). This distribution shows an even representation
across different stages of pregnancy, providing a comprehensive look at pregnant women
across all trimesters (Figure 1).
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Figure 1. Socio-economic characteristics of the respondents (N=96)

All pregnant women in the study (n = 96, 100%) reported receiving rations. This
indicates that every participant had access to some form of supplementary food assistance,
likely as part of a government or community-based food support program aimed at
ensuring adequate nutrition during pregnancy. The respondent’s household food security
was assessed using the formula of HFIAS for measurement guidelines [19]. Most of the
households (n = 55, 57.3%) were classified as food secure, indicating that these families
had consistent access to sufficient food. However, 20.8% (n = 20) of the households
experienced mild to moderate food insecurity, and 21.9% (n = 21) faced severe food
insecurity. This suggests that many pregnant women in the sample lived in households
where food insecurity was a concern, potentially impacting their overall health and
nutritional status during pregnancy. In the last 24 hours, including both day and night,
the food eaten at home was divided into 9 food groups. The consumption of each food
group during the last 24 hours (day and night) was recorded as 0 (not eaten) or 1 (eaten).
Then, the dietary diversity score (WDDS) was calculated at the personal level by counting
the daily consumption of 9 food groups, with scores ranging from 0 to 9 [28]. This study
showed that the majority (n = 82, 85.4%) consumed seven or more food groups, reflecting
a relatively diverse diet. A smaller proportion of the women (n =12, 12.5%) consumed six
food groups, while only 2.1% (1 = 2) reported consuming five food groups. This high level
of dietary diversity among most participants suggests that many pregnant women had
access to a variety of foods, which is crucial for meeting their nutritional needs during
pregnancy. To calculate household-level food consumption scores (FCS), data was
collected on the frequency of food consumption over the past seven days [29]. Households
reported how many days they consumed various food items, which were categorized into
8 key food groups: staple (e.g., rice, wheat, potatoes, maize), lentils (pulses, nuts, seeds),
milk & milk products, meat, fruits, vegetables, sugar and oil [29]. These food groups are
essential for a nutritionally adequate diet if consumed daily. Each food group was
assigned a weight based on its nutritional importance, and the FCS was calculated by
multiplying the number of days each food group was consumed by its respective weight
[29]. This score reflects the diversity and frequency of food consumption at the household
level, indicating the dietary quality of the household [29]. According to this study, all
participants (n = 96, 100%) were classified as having an "acceptable” food consumption
score, indicating that they were consuming an adequate quantity and quality of food. This
aligns with the high dietary diversity observed, suggesting that the food support
programs in place may be contributing to the overall nutritional well-being of pregnant
women (Figure 2).
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Figure 2. Dietary status of the respondents (N=96)

Among the study participants, the highest frequency of consumption was observed
for starch, flesh foods, dark green leafy vegetables, and vitamin A-rich fruits and
vegetables, with 95 participants (99.0%) reporting intake from these groups. Similarly,
high consumption was observed for other fruits and vegetables, with 94 participants
(97.9%) including them in their diet. The intake of eggs was also relatively high, with 80
participants (83.3%) reporting consumption, and legumes were consumed by 82
participants (85.4%). In contrast, dairy products were less frequently consumed, with only
67 participants (69.8%) reporting intake. Organ meat had the lowest consumption
frequency, with 33 participants (34.4%) indicating intake from this food group (Table 2).
These findings indicate that most study participants have a diet that includes starches,
flesh foods, dark green leafy vegetables, and vitamin A-rich fruits and vegetables,
suggesting an inclination towards these food groups in their dietary patterns. The high
consumption of other fruits and vegetables also indicates a general preference for or
availability of plant-based foods in the participants' diet. However, the lower
consumption of dairy products and especially organ meat suggests either a lack of
availability, cultural preferences, or dietary habits that do not prioritize these food groups.
The variation in consumption frequencies across food groups reflects the diversity and
preferences within the study population’s dietary practices.

Table 2. Descriptive statistics of consumption from different food groups among study
participants (N = 96)

Food groups n %
Starch 95 99.0%
Legumes 82 85.4%
Dairy products 67 69.8%
Organ meat 33 34.4%
Eggs 80 83.3%
Flesh food 95 99.0%
Dark green leafy vegetables 95 99.0%
Vitamin A-rich fruits & vegetables 95 99.0%
Other fruits and vegetables 94 97.9%
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Table 3 presents the association between dietary diversity and food security status
among the study participants. Among participants who consumed food from five food
groups (n = 2), none were food secure or mildly/moderately food insecure, while both
participants (2.1%) were categorized as severely food insecure. For those who consumed
six food groups (n = 12), five participants (5.21%) were food secure, two (2.08%) were
mildly/moderately food insecure, and five (5.21%) were severely food insecure. Most
participants (n = 82) consumed food from seven food groups, of whom 50 (52.08%) were
food secure, 18 (18.75%) were mildly/moderately food insecure, and 14 (14.58%) were
severely food insecure. A chi-square test revealed a statistically significant association
between dietary diversity and food security status (xy2=11.011, df=4, p = 0.026), indicating
that individuals with higher dietary diversity were more likely to be food secure. These
findings suggest a potential relationship between food security and dietary diversity,
highlighting the importance of diverse food consumption in maintaining food security
among participants.

Table 3. Association between dietary diversity and food security status of the participants

Food security status
Dietary diversity Food secure Mild/moderate food Severe food e af p
(55) insecure (20) insecure (21)
% n % n %
5 food groups (2) 0 0% 0 0% 2 2.10%
6 food groups (12) 5 5.21% 2 2.08% 5 5.21% 11.011 4 .026
7 food groups (82) 50 52.08% 18 18.75% 14 14.58%

Table 4 presents the association between the consumption of different food groups
and food security status among the study participants. The consumption of starch was
reported by 95 participants, with 54 (56.3%) being food secure, 20 (20.8%)
mildly/moderately food insecure, and 21 (21.9%) severely food insecure. A statistically
significant association was observed between starch consumption and food security status
(x?=8.564, df=2, p=0.018). Similarly, legumes were consumed by 82 participants, among
whom 50 (52.1%) were food secure, 18 (18.8%) were mildly/moderately food insecure, and
14 (14.6%) were severely food insecure, with a significant association detected (x2="7.596,
df =2, p = 0.022). Dairy product consumption was recorded in 67 participants, with 42
(43.8%) being food secure, 16 (16.7%) mildly/moderately food insecure, and 9 (9.4%)
severely food insecure. A significant relationship was found between dairy consumption
and food security status (x2 = 9.341, df = 2, p = 0.009). Organ meat was consumed by 33
participants, with 22 (22.9%) being food secure, 9 (9.4%) mildly/moderately food insecure,
and 2 (2.1%) severely food insecure, showing a significant association (xy2=7.521, df=2, p
=0.023). Egg consumption was reported by 80 participants, with 46 (47.9%) food secure,
18 (18.8%) mildly/moderately food insecure, and 16 (16.7%) severely food insecure.
However, no statistically significant association was found (x2 = 1.415, df = 2, p = 0.493).
Similarly, flesh food consumption (1 = 95) did not show a significant association with food
security status (x? = 3.609, df = 2, p = 0.165), with 55 (57.3%) food secure, 20 (20.8%)
mildly/moderately food insecure, and 20 (20.8%) severely food insecure. Consumption of
dark green leafy vegetables (n = 95) and vitamin A-rich fruits and vegetables (n = 95)
followed the same distribution, with 55 (57.3%) food secure, 19 (19.8%) mildly/moderately
food insecure, and 21 (21.9%) severely food insecure, but no significant associations were
detected (x2 = 3.840, df = 2, p = 0.147 for both). Other fruits and vegetables (n = 94) were
consumed by 55 (57.3%) food-secure participants, 20 (20.8%) mildly/moderately food
insecure, and 19 (19.8%) severely food insecure, showing a significant association with
food security status (x2=7.295, df =2, p = 0.026).
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Table 4. Association between consumption from different food groups and food security status
among the participants

Food security status
Food Food secure Mild/moderate food | Severe food , af
(e]0] roups
group (55) insecure (20) insecure (21) x P
n % n % n %
Starch (95) 54 | 56.3% 20 208% | 21 | 219% | 8564 | 2 | .018
Legumes (82) 50 | 52.1% 18 188% | 14 | 146% | 7.59% | 2 | 022
Dairy products (67) 2 | 438% 16 167% | 9 | 94% | 9341 | 2 | .009
Organ meat (33) 22 | 229% 9 9.4% 2 | 21% | 7501 [ 2 | 023
Eggs (80) 16 | 47.9% 18 188% | 16 | 167% | 1415 | 2 | 493
Flesh food (95) 55 | 573% 20 208% | 20 | 208% | 3609 | 2 | 165
Dark leafy vegetabl
ark green (‘;aS)y VeBSIDIES | 55 | 57.3% 19 198% | 21 | 219% | 3840 | 2 | 147
Vitamin A-rich fruits &
' ammt SC (9“51)1 s 55 | 57.3% 19 198% | 21 | 21.9% | 3840 | 2 | .147
Vege ables
Other fruits and vegetabl
er S(:z) VEBERDIES |55 | 57.3% 20 208% | 19 | 198% | 7.295 | 2 | .026

4. Discussion

This study examined the impact of food security on dietary diversity and nutritional
intake among pregnant Rohingya women residing in the makeshift camps of Ukhiya,
Cox’s Bazar. The findings provide critical insights into the nutritional challenges faced by
this marginalized population, highlighting both the strengths and gaps in existing food
support programs. A significant proportion of the study participants (57.3%) were
classified as food secure, with 85.4% demonstrating high dietary diversity by consuming
seven or more food groups. These findings suggest that food assistance programs in
Ukhiya may be contributing to improved dietary diversity among pregnant women.
When compared to findings from Bhasan Char, where 46% of pregnant mothers had low
WDDS (<4) [30], a notable disparity in dietary diversity emerges between the two settings.
This discrepancy may reflect differences in food distribution systems, infrastructure, and
accessibility, emphasizing the role of effective food aid programs in improving maternal
nutrition. However, despite these relatively positive dietary diversity indicators, this
study found that 21.9% of households experienced severe food insecurity, highlighting
persistent gaps in food access despite intervention efforts. The issue of food insecurity
among refugee populations is not unique to Ukhiya. Studies on Syrian refugees in
Lebanon have reported that over half of refugee households experience food insecurity,
relying on an e-voucher system that presents socio-technical challenges and power
asymmetries [31]. These parallel underscores the global need for adaptive, context-specific
approaches to food assistance that address both immediate nutritional needs and systemic
barriers to food access. Given that severe food insecurity persists despite ongoing aid,
further research is needed to assess the effectiveness, distribution equity, and
sustainability of food support programs in these settings. Dietary diversity is a well-
established indicator of nutritional adequacy and is crucial for maternal and fetal health
[13]. The high dietary diversity observed in this study aligns with findings by Akter et al.
(2020) [18], who reported that food assistance programs in refugee camps contributed to
improved dietary intake. However, while these programs may enhance dietary diversity,
they do not fully mitigate food insecurity. Households experiencing severe food
insecurity may still struggle with insufficient food availability, meal frequency, and access
to nutrient-dense foods, potentially affecting maternal health outcomes. The analysis of
food intake from nine different food groups over the past 24 hours further highlights the
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dietary patterns among study participants. The highest frequency of consumption was
observed for starch, flesh foods, dark green leafy vegetables, and vitamin A-rich fruits and
vegetables, with 95 participants (99.0%) reporting intake from these groups. High
consumption rates were also recorded for other fruits and vegetables (97.9%) and legumes
(85.4%), indicating a relatively diverse plant-based diet. However, the study found lower
consumption of dairy products (69.8%) and organ meat (34.4%), which are crucial sources
of protein, iron, and calcium for pregnant women. The limited intake of organ meat is
consistent with findings from other studies on refugee populations, where factors such as
cultural dietary preferences, affordability, and accessibility influence food choices [32, 29].
Additionally, dairy product consumption was lower than expected, which may reflect the
limited availability or affordability of milk and milk products within the camp settings.
The observed dietary patterns align with findings from studies on displaced populations,
which suggest that while staple foods and vegetables may be widely available through
food distribution programs, access to protein-rich foods such as meat, dairy, and eggs
remains a challenge [19, 29, 33]. The relatively high intake of fruits and vegetables among
participants suggests that efforts to provide diverse food options in Ukhiya camps may
be somewhat effective, though gaps remain in ensuring adequate intake of micronutrient-
dense foods. Findings from this study emphasize the critical role of food security in
ensuring adequate dietary intake among pregnant women in resource-constrained
settings. The relationship between food security and dietary diversity underscores the
importance of food assistance programs that not only provide sufficient caloric intake but
also promote a diverse range of nutrient-rich foods. This is particularly relevant in refugee
camps, where reliance on staple-based rations can lead to micronutrient deficiencies. The
study’s findings align with prior research on food security interventions in displaced
populations, which have highlighted the need for diversified food baskets that include
animal-source foods, legumes, and fresh produce to enhance nutritional outcomes [19, 29].
Moreover, the disparities in food security and dietary diversity observed in different
refugee settings highlight the importance of localized program assessments. Studies on
food security in refugee populations, such as those by Owoaje et al. (2016) [32] and Ekezie
et al. (2020) [34], emphasize the variability in food access across different camps and the
necessity of tailoring interventions to address these disparities. While Ukhiya appears to
have better dietary diversity compared to Bhasan Char, challenges remain in ensuring
equitable and sustained food access for all households. Addressing these challenges
requires a multi-sectoral approach that integrates nutrition-focused interventions with
broader improvements in food supply chains, market access, and infrastructure.

4.1. Implication for practice

e This study underscores the necessity of strengthening food security
interventions to improve maternal nutrition in refugee settings.

e  While current food aid programs in Ukhiya appear to be relatively effective in
promoting dietary diversity, the persistence of severe food insecurity calls for
targeted improvements.

e  Strategies such as increasing access to fresh and nutrient-dense foods,
enhancing food distribution efficiency, and providing nutrition education could
help bridge the existing gaps. Additionally, incorporating cash-based transfers
or market-based approaches could empower households to make diverse
dietary choices and reduce dependency on external food assistance.

4.2. Limitations and Recommendations

This study provides valuable insights into the relationship between food security and
dietary diversity among pregnant women in a refugee setting. However, certain
limitations should be acknowledged.
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e  The cross-sectional design prevents causal inferences, and reliance on self-
reported data may introduce bias.

e Additionally, while the study assessed food security and dietary diversity, it
did not evaluate micronutrient intake, which is crucial for maternal health.

e  Future longitudinal studies could offer a more comprehensive understanding
of how food security fluctuations impact maternal nutrition over time.

e  Furthermore, intervention-based research could evaluate the effectiveness of
different food assistance models in improving food security and dietary
outcomes among refugee populations.

5. Conclusion

The findings of this study highlight the complex interplay between food security and
dietary diversity among pregnant Rohingya women in the Ukhiya refugee camps. While
food assistance programs appear to contribute to high dietary diversity, the persistence of
severe food insecurity underscores the need for more effective and sustainable food
interventions. The findings on food intake from different food groups further emphasize
the need to improve access to nutrient-rich foods such as dairy and organ meats.
Enhancing access to diverse, nutrient-rich foods and integrating market-based strategies
could improve the long-term nutritional well-being of pregnant women in resource-
constrained settings. Addressing these issues is crucial for ensuring better maternal health
outcomes and reducing the burden of malnutrition among displaced populations.

5.1. Human ethics and Consent to Participate declarations

This study meticulously adhered to ethical guidelines, obtaining approval from the
Faculty of Allied Health Sciences Research Ethics Committee at Daffodil International
University. A core aspect of its ethical rigor was ensuring that all participants, Rohingya
pregnant women from makeshift camps in Ukhiya, Cox's Bazar, provided verbal
informed consent. This consent was not merely procedural but was obtained by
thoroughly explaining the study's aims, methods, potential benefits, and risks in an
accessible manner, ensuring participants' full comprehension and voluntary participation.
The research emphasized the participants' autonomy, allowing them to withdraw at any
time without repercussion, thus upholding their dignity and rights. Additionally, the
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