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Abstract
Background

Malnutrition is a significant public health issue in Bangladesh, particularly
impacting women and children. Rajshahi, marked by socio-economic disparities,
offers a distinctive context to explore the nutritional status and health outcomes of

these vulnerable groups.
Objectives

This study aims to assess the nutritional status of women and children in Rajshahi
and investigate associated health outcomes. Additionally, it seeks to identify

socio-economic and cultural factors that influence nutrition.
Methods

A mixed-methods approach was utilized, incorporating a cross-sectional survey of
460 households and in-depth interviews with mothers and caregivers. Anthropo-
metric measurements were taken to evaluate the nutritional status of women and
children, while dietary assessments measured nutrient intake and diversity.
Logistic regression analysis was performed to determine the likelihood of
malnutrition based on socio-economic characteristics, thereby identifying key risk

factors.
Results

The findings indicate a troubling prevalence of malnutrition, with 36% of children
under five classified as stunted and 25% as underweight. The analysis highlights
critical factors contributing to chronic undernutrition, including maternal
education, employment, and dietary diversity. Notably, mothers aged 27-37
exhibit a lower risk of undernutrition, and urban households with secure food

access demonstrate better nutritional outcomes.
Discussion

Maternal education and employment were positively associated with better

nutritional outcomes, as educated and employed mothers had higher chances of
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maintaining a normal BMI. Regular ANC visits (>4 visits) were crucial for improved maternal
nutrition. Household food security emerged as a significant determinant, with food-secure households
showing better maternal nutritional status. Safe water access and adequate dietary diversity were also
linked to improved maternal BMI. Additionally, factors such as child birth weight, exclusive
breastfeeding, and childhood diarrhea significantly influenced maternal nutrition. Moreover, frequent

antenatal care visits and a diverse diet are vital in mitigating undernutrition risks among children.
Conclusion

This study emphasizes the urgent need for targeted interventions to combat malnutrition in Rajshahi.
Recommendations include implementing community-based nutrition education programs and improv-
ing access to healthcare services. By addressing the socio-economic and cultural determinants of
nutrition, stakeholders can enhance health outcomes for women and children in the region, ultimately

contributing to broader public health objectives in Bangladesh.
Introduction

Bangladesh faces significant challenges in addressing the poor nutritional status of women and
children, which is exacerbated by socioeconomic inequalities. The nutritional status of women, who are
primarily responsible for food preparation and caregiving, directly impacts the health of their children
[1,2]. Socioeconomic disparities, particularly in rural and marginalized areas, contribute to substantial
gaps in nutrition, influenced by factors such as gender, religion, culture, and economic status. Gender
inequality remains a key driver, with women historically facing systemic discrimination that limits their
access to education, employment, and healthcare. In Bangladesh's patriarchal society, traditional gender
roles restrict women’s social and economic mobility, making them economically dependent on men
first their fathers, then their husbands, and later their sons [3]. This dependence, combined with cultural
norms that prioritize male well-being, results in gender-based nutritional disparities, with girls often

receiving less nutritious food than boys, further deepening these inequalities [1,4].

The status of women in Bangladesh is also shaped by a patrilineal kinship system, which enforces their
social and economic dependence on men. This system perpetuates the subordination and inequality of
women, limiting their opportunities and health outcomes. Women are primarily seen as caregivers and
mothers, with little attention paid to their own nutritional needs. As a result, poor maternal nutrition,
including high rates of anemia, zinc deficiency, and lack of vitamin B12, contributes to poor pregnancy
outcomes, low birth weight, and higher infant mortality rates [5]. Poor maternal nutrition not only im-
pacts fetal development but also contributes to intergenerational cycles of malnutrition, as malnour-

ished mothers are more likely to give birth to undernourished children [6].

Undernutrition remains a major public health issue in Bangladesh, contributing to millions of deaths
annually. Globally, undernutrition is linked to 3.5 million deaths each year, accounting for 35% of the
disease burden in children under five [7]. Bangladesh is among the 20 countries where 80% of the
world’s undernourished children live [8]. High rates of undernutrition, especially among women of
childbearing age, contribute to poor maternal and child health, leading to adverse birth outcomes and
higher infant mortality. However, rising obesity rates are also emerging as a concern, with 16% of ever
-married women and 10% of unmarried women aged 15-19 classified as overweight or obese [2]. This
dual burden of undernutrition and overnutrition reflects complex dietary shifts, particularly in urban

areas.

Gender-based food allocation preferences play a significant role in malnutrition, particularly in Bangla-
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desh, where boys often receive preferential treatment in food distribution, leaving girls with inadequate
nutrition. This bias exacerbates the nutritional challenges faced by female children, who are more
vulnerable to food insecurity and malnutrition [4]. Such gender-based disparities in food allocation
contribute to higher malnutrition rates among girls, reinforcing broader gender inequalities in health
outcomes. Beyond food distribution, the nutritional status of women and children is also influenced by
the availability and quality of healthcare services. In rural areas like Rajshahi, limited access to
healthcare compounds the problem, preventing timely diagnosis and treatment of nutritional deficien-
cies. Poor healthcare infrastructure further hinders the ability of women and children to access essential
services, while low-income households often struggle to afford balanced diets, relying on cheaper, less
nutritious food options that exacerbate food insecurity and malnutrition (Ahmed et al., 2022; Rahman
& Rahman, 2020).

Education, particularly among women, is crucial for improving nutritional outcomes. Educated mothers
are more likely to adopt health-promoting behaviors, such as breastfeeding and providing nutritious
meals for their children [9]. However, in areas with limited access to education and healthcare, like
rural Rajshahi, these benefits are less pronounced, perpetuating nutritional disparities. Addressing these
gaps requires targeted interventions that enhance access to nutritious food, healthcare, and education.
Improving maternal nutrition, especially during pregnancy, is a key intervention to reduce poor preg-
nancy outcomes and promote better health for mothers and children [6]. Studies highlight the need for
region-specific strategies in districts like Rajshahi, where socioeconomic disparities and limited re-

sources exacerbate health challenges [10,11].

The nutritional status of women and children in Bangladesh is strongly shaped by socioeconomic ine-
qualities, including income, education, employment, and healthcare access. Despite economic progress,
significant disparities persist, especially in rural and marginalized areas. Addressing these inequalities
through targeted policies is essential for improving health and nutrition, and for advancing toward the
SDGs. This study aims to assess the impact of socioeconomic status and healthcare access on the nutri-
tional outcomes of women and children in Rajshahi district, offering evidence-based guidance for fu-

ture interventions (SDGs).
Methods
Data

The study employs a combination of primary and secondary data to provide a comprehensive view of
the nutritional landscape in Rajshahi district, focusing on three areas: Charghat, Mohonpur, and
Rajshahi City. Primary data is collected through field surveys and interviews, using a structured ques-
tionnaire designed to gather quantitative information on socioeconomic factors, dietary intake, and nu-
tritional practices. Separate questionnaires are used for women and caregivers of children to address
gender-specific and age-related issues. A stratified random sampling method ensures diverse represen-
tation across socioeconomic strata. Field enumerators conduct face-to-face interviews, ensuring accura-
cy and confidentiality, while additional qualitative data is gathered through focus group discussions and
in-depth interviews with key stakeholders, such as community health workers and local policymakers.
The data collection process is designed for reliability and clarity, with all questionnaires reviewed and
translated into Bengali for ease of understanding. The study will also incorporate a cross-sectional de-
sign, recruiting healthcare professionals to interview respondents and ensuring high response rates

through interviewer training and multiple household visits. A representative sample of 600 households
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will be selected from two Upazilas and Rajshahi City, with a specific focus on gathering data from 460
women. Data collection will take place from February 1, 2024, to April 30, 2024. Regarding ethical
considerations, we obtained approval from the Institute of Biological Sciences, Rajshahi University,

before beginning the study.
Variables

This study analyzes Body Mass Index (BMI) for women and the prevalence of undernutrition in chil-
dren as dependent variables. For children, three growth indices are used: the height-for-age z-score
(HAZ), which reflects linear growth impairment and cumulative growth deficits; the weight-for-height
z-score (WHZ), which indicates recent or severe weight loss; and the weight-for-age z-score (WAZ), a
composite measure combining height-for-age and weight-for-height. WAZ can indicate both acute
weight loss (wasting) and chronic growth failure (stunting) but does not differentiate between the two.
Growth indices were calculated using the World Health Organization (WHO) 2006 growth standards,
derived from the WHO Multicentre Growth Reference Study. Children with Z-scores below -2 standard

deviations (SD) from the reference median were classified as undernourished.

The study includes three broad categories of independent variables: characteristics of children, mothers,
and households. Children’s characteristics include sex, age (in months), birth weight (in grams), and
whether the child has suffered from diarrhea. Maternal characteristics include age, education, working
status, antenatal care (ANC) attendance, marital status, and exclusive breastfeeding. Household charac-
teristics include religion, place of residence, family type, food security, water sources, and minimum

dietary diversity.
Statistical analysis

Both univariate and multivariate techniques were used for data analysis. In the univariate analysis, cate-
gorized independent variables were cross-tabulated with dichotomized BMI to examine their associa-
tion with severe malnutrition. Logistic regression was performed with dichotomized BMI and chronic
undernutrition as dependent variables, and all independent variables as categorized variables. A for-

ward stepwise selection method was used to identify significant variables and construct the final model.
Results

This study results table 1 analyzed the associations between maternal and child characteristics and the
nutritional status of mothers in Rajshahi, Bangladesh, as indicated by Body Mass Index (BMI). Several
factors were found to significantly influence maternal BMI, including maternal age, education, employ-
ment, antenatal care (ANC), food security, and water access. Younger mothers (17-26 years) were
more likely to be underweight, indicating vulnerability due to early marriage and limited education.
Maternal education and employment were also linked to better nutritional outcomes, with educated and
working mothers more likely to have a normal BMI. The number of ANC visits was a key factor, as
mothers with regular check-ups had better nutritional status. Household food security emerged as a
critical determinant; secure food access was associated with higher BMI, while food insecurity led to
higher rates of underweight mothers. Safe water access and adequate dietary diversity were also corre-
lated with better nutritional outcomes. Additionally, factors such as child birth weight, exclusive breast-
feeding, and childhood diarrhea significantly impacted maternal BMI. The study emphasizes the need
for targeted interventions in Rajshahi, focusing on improving education, healthcare access, food securi-
ty, and water quality to reduce maternal malnutrition, particularly among younger, rural, and food-

insecure populations.
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Table 1. Association Between Maternal and Child Characteristics and Nutritional Status of Women (BMI)
in Rajshahi, Bangladesh (n=460)

BMI p-value
Characteristics Level
underweight gg{gmh?l Total
17-26 47(35.1%) 87(64.9%) 134(29.1%)
Maternal age 27-37 106(37.1%) 180(62.9%) | 286(62.2%) 0.009
>38 18(45.0%) 22(55.0%) 40(8.7%)
. Muslim 67(23.2%) 222(76.8%) | 289(62.8%)
Religion Non-Muslim | 35(20.5%) 136(79.5%) | 171(37.2%) 0.039
Tliterate 26(59.1%) 18(40.9%) 44(9.6%)
Education Primary 32(32.3%) 67(67.7%) 99(21.5%) 0.05
Secondary 97(38.5%) 160(61.5%) | 257(58.8%) :
Higher 16(26.6%) 44(73.4%) 60(13.1%)
Respondents Work- | Working 43(40.9%) 62(59.1%) 105(22.8%) 0.04
ing status Not working | 128(36.1%) 227(63.9%) | 355(77.2%) :
Rajshahi city | 49(31.6%) 106(68.4%) | 155(33.6%)
Place of living Charghat 60(39.5%) 92(60.5%) 152(33.0%) 0.057
Mohonpur 62(40.5%) 91(59.5%) 153(33.3%)
No visit 13(30.9%) 29(69.1%) 42(9.1%)
Maternal ANC 1-3 visit 87(36.6%) 151(63.4%) | 238(51.8%) 0.000
>4 visit 71(39.4%) 109(60.6%) | 180(39.1%)
Married 158(36.5%) 275(63.5%) | 433((94.1%)
Marital status Widowed 5(45.5%) 6(54.5%) 11(2.3%) 0.464
Divorced 8(50.0%) 8(50.0%) 16(3.6%)
. Single-family | 112(32.7%) 230(67.3%) | 342(74.3%)
Type of family Joint family 59(50.0%) 59(50.0%) 118(25.7%) 0.069
Household food unsecure 111(63.4%) 64(36.6%) 175(38.0%) 0016
security status secure 60(21.1%) 225(78.9%) | 285(62.0%) :
Safe 26(9.4%) 251(90.6%) | 277(60.2%)
Water sources 0.005
Unsafe 145(79.2%) 38(20.8%) 183(39.8%)
Minimum dietary | Adequate 36(12.9%) 243(87.1%) | 279(60.7%) 0.025
diversity Inadequate 135(74.6%) 46(25.4%) 181(39.3%) :
1223 67(32.8%) 137(67.2%) | 204(43.3%)
. 24235 25(33.8%) 49(66.2%) 74(16.1%)
Child age, months =577 36(39.6%) 55(60.4) 91(19.8%) 0.057
48-59 43(47.3) 48(52.7%) 91(19.8%)
. Male 104(42.4%) 141(57.6%) | 245(53.3%)
Child gender Female 67(31.2%) 148(68.8%) | 215(46.7%) 0.008
. . >2500 20(35.1%) 37(64.9%) 57(12.4%)
Birth weight, gm =555 151(37.5%) 252(62.5%) | 403(87.6%) 0.049
Exclusive breast. | Yes 67(34.4%) 128(65.6%) | 195(42.4%) 0,004
feeding No 104(39.2%) 161(60.8%) | 265(57.6%) ’
Child suffering Yes 15(44.1%) 19(55.9%) 34(7.4) o1
from diarrhea No 156(36.6%) 270(63.4%) | 426(92.6%) '

Table 2 presents the adjusted odds ratios (OR) for associations between sociodemographic, anthropo-
metric, and health-related characteristics and child chronic undernutrition in a study of 460 children.
Maternal age was not significantly associated with child chronic undernutrition, with the odds ratios for
mothers aged 27-37 years (OR = 1.05, 95% CI: 0.66—1.67) and >38 years (OR = 0.84, 95% CI: 0.47—
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Table 2. Intensity of the effects of odds ratio of various child, maternal, and household characteristics on child
chronic undernutrition: A logistic regression analysis (n=460).
Characterlstics Child chronic undernutrition Povalue
Adjusted odds ratio (95% CI)

Maternal age, yrs (ref=17-26)

27-37 1.05 (0.66-1.67) 0.748

>38 0.84 (0.47-1.49) 0.556
Place of residence (ref = Charghat)

Rajshahi City area 0.55(0.42,0.78) 0.005

Mohonpur 0.97 (0.38, 0.99) 0.001
Child age, months (ref = 12-23)

24-35 2.40 (1.20, 4.98) 0.004

3647 2.65(1.29,5.92) 0.002

48-59 2.79 (1.34, 5.96) 0.001
Child gender (ref = female)

Male 0.91 (0.66, 1.78) 0.448
Maternal education (ref = pre-primary or none)

Primary 0.98 (0.78, 1.77) 0.361

Secondary 0.78 (0.56, 0.87) 0.009

Higher 0.59 (0.43-0.74) <0.001
Maternal current job (ref = no)

Yes 0.69 (0.43, 0.85) 0.030
Maternal ANC (ref = no visit)

1-3 visit 0.93 (0.79, 1.94) 0.312

>4 visit 0.67 (0.53,0.89) <0.001
Household food security status (ref = unsecure)

Secure 0.77 (0.64, 0.91) <0.001
Water sources (ref = unsafe)

Safe 0.87(0.71, 1.22) 0.281
Birth weight, gm (ref = >2500)

<2500 1.23 (1.08, 1.44) 0.008
Maternal chronic undernutrition (ref = no)

Yes 1.81 (1.61,2.51) 0.007
Minimum dietary diversity (ref = inadequate)

Adequate 0.68 (0.55,0.94) 0.006
Exclusive breastfeeding (ref = no)

Yes 0.97 (0.78, 1.87) 0.654
Child suffering from diarrhea (ref = no)

Yes 1.61 (1.31, 1.95) 0.015

(Note: CI = confidence interval)
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Table 3. Intensity of the effects of odds ratio of various child, maternal, and household characteristics on maternal
chronic undernutrition: A Logistic Regression Analysis (BMI<18.5) (n=460).

Maternal chronic undernutrition
Characteristics P-value
Adjusted odds ratio (95% CI)

Maternal age, yrs (ref = 17-26)

27-37 0.15 (0.03-0.93) 0.041

>38 0.87 (0.46-1.94) 0.739

Place of residence (ref = Charghat)

Rajshahi City area 0.95 (0.82, 0.98) 0.005

Mohonpur 0.57 (0.28, 0.89) 0.021

Maternal current job (ref = no)

Yes 0.87 (0.39, 1.94) 0.740
Maternal ANC (ref = no visit)

1-3 visit 0.65 (0.22, 1.91) 0.445

>4 visit 0.37 (0.16, 0.86) 0.021

Household food security status (ref = unsecure)

Secure 0.34(0.17,0.67) 0.002

Water sources (ref = unsafe)

Safe 0.98 (0.33, 2.88) 0.138

Minimum dietary diversity (ref = inadequate)

Adequate 0.18 (0.04, 0.76) 0.020

(Note: CI = confidence interval)

1.49) showing no statistical significance (p = 0.748 and p = 0.556, respectively). Older child age (24-59
months) was significantly associated with higher odds of chronic undernutrition, with children aged 24-
35 months (OR = 2.40, 95% CI: 1.20-4.98), 36-47 months (OR = 2.65, 95% CI: 1.29-5.92), and 48-59
months (OR = 2.79, 95% CI: 1.34-5.96) having significantly higher odds compared to children aged 12
-23 months (p = 0.004, p = 0.002, and p = 0.001, respectively). No significant association was found
between child gender (OR = 0.91, 95% CI: 0.66—1.78, p = 0.448) or water source safety (OR = 0.87,
95% CI: 0.71-1.22, p = 0.281) and chronic undernutrition. However, maternal education was protec-
tive, with children of mothers with secondary education (OR = 0.78, 95% CI: 0.56-0.87, p = 0.009) or
higher education (OR = 0.59, 95% CI: 0.43—-0.74, p < 0.001) having significantly lower odds of chronic
undernutrition compared to children of mothers with pre-primary or no education. Employed mothers
also had lower odds of child chronic undernutrition (OR = 0.69, 95% CI: 0.43-0.85, p = 0.030). Mater-
nal antenatal care (ANC) visits showed that women with >4 visits had lower odds of chronic undernu-
trition in their children (OR = 0.67, 95% CI: 0.53-0.89, p < 0.001). Children from food-secure house-
holds had significantly lower odds of chronic undernutrition (OR = 0.77, 95% CI: 0.64-0.91, p <
0.001). Low birth weight (<2500 gm) was associated with higher odds of chronic undernutrition (OR =
©2025 Rashed Alam, et al. This is an open access article distributed under the terms of the
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1.23, 95% CI: 1.08-1.44, p = 0.008), as was maternal chronic undernutrition (OR = 1.81, 95% CI: 1.61
-2.51, p = 0.007). Adequate dietary diversity was also protective (OR = 0.68, 95% CI: 0.55-0.94, p =
0.006). Exclusive breastfeeding showed no significant effect on child chronic undernutrition (OR =
0.97, 95% CI: 0.78-1.87, p = 0.654), while diarrhea in children was a significant risk factor (OR =
1.61, 95% CI: 1.31-1.95, p = 0.015). These findings underscore the importance of maternal education,
employment, ANC visits, food security, dietary diversity, and birth weight in mitigating child chronic

undernutrition, while highlighting the risks posed by maternal undernutrition and child diarrhea.

Table 3 presents the adjusted odds ratios (OR) for sociodemographic, anthropometric, and health-
related characteristics associated with maternal chronic undernutrition (BMI <18.5) in a study of 460
women. Maternal age was a significant factor, with women aged 27-37 years having significantly lower
odds of chronic undernutrition (OR = 0.15, 95% CI: 0.03—0.93, p = 0.041) compared to women aged 17
-26 years. However, no significant association was found for women aged >38 years (OR = 0.87, 95%
CIL: 0.46-1.94, p = 0.739). Regarding place of residence, women in Rajshahi City had lower odds of
chronic undernutrition compared to those in Charghat (OR = 0.95, 95% CI. 0.82-0.98, p = 0.005),
while those in Mohonpur had significantly higher odds (OR = 0.57, 95% CI: 0.28-0.89, p = 0.021).
Maternal employment did not show a significant association with chronic undernutrition (OR = 0.87,
95% CI: 0.39-1.94, p = 0.740). Women with >4 antenatal care (ANC) visits had significantly lower
odds of chronic undernutrition (OR = 0.37, 95% CI: 0.16-0.86, p = 0.021), while those with 1-3 visits
showed no significant difference (OR = 0.65, 95% CI: 0.22—-1.91, p = 0.445). Household food security
was a protective factor, with food-secure women having significantly lower odds of chronic undernutri-
tion (OR = 0.34, 95% CI: 0.17-0.67, p = 0.002). No significant association was found between access
to safe water and maternal chronic undernutrition (OR = 0.98, 95% CI: 0.33-2.88, p = 0.138). Women
with adequate dietary diversity had significantly lower odds of chronic undernutrition (OR = 0.18, 95%
CI: 0.04-0.76, p = 0.020). In summary, maternal chronic undernutrition is influenced by factors such as
maternal age, place of residence, ANC visits, household food security, and dietary diversity. Protective
factors include older maternal age (27-37 years), living in Rajshahi City, and having adequate ANC
visits, food security, and dietary diversity. In contrast, living in Mohonpur and inadequate dietary di-
versity were associated with higher odds of undernutrition, while maternal employment and access to

safe water did not significantly affect chronic undernutrition.
Discussion

This study explores several key factors influencing maternal and child nutrition in Bangladesh, with a
particular focus on maternal age, education, employment, antenatal care, food security, dietary diversi-
ty, birth weight, and childhood diarrhea. Below is an analysis of the findings, with supporting refer-
ences that highlight global trends and context-specific challenges.

The study finds that mothers aged 27-37 years have significantly lower odds of chronic undernutrition
compared to younger mothers (AOR = 0.15, p = 0.041). This suggests that women in this age group are
better equipped to handle the nutritional demands of pregnancy. In contrast, mothers aged 38 years or
older do not show a significant difference in undernutrition (AOR = 0.87, p = 0.739). This aligns with
research in Bangladesh, where younger maternal age (17-26 years) is linked to higher risks of undernu-
trition due to biological, socioeconomic, and experiential factors [12]. Similarly, studies in India and
other South Asian countries have highlighted that younger mothers are more vulnerable to poor health
outcomes, including low birth weight and maternal anemia [13,14]. These findings emphasize the need
for targeted nutrition interventions for younger mothers, as their age and related vulnerabilities signifi-
cantly impact their nutritional status and child health.
©2025 Rashed Alam, et al. This is an open access article distributed under the terms of the
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The study highlights the urban advantage in reducing child undernutrition, with Rajshahi City outper-
forming rural areas like Charghat. Urban areas generally offer better healthcare, nutrition programs,
and socioeconomic resources, all of which contribute to improved health outcomes (Ruel et al., 2014)
[15]. This is consistent with global trends, where urban children often have better access to healthcare
and nutrition, resulting in lower rates of undernutrition [16]. However, the study also finds that children
in Mohonpur, another rural area, do not show significant differences in undernutrition compared to
those in Charghat, suggesting that some rural communities may benefit from local resources, communi-
ty networks, or agricultural activities that help mitigate nutritional risks. While urbanization generally
improves access to services, it can also introduce challenges, such as pollution and dietary shifts, which
could negatively affect nutritional outcomes [17]. This complex interplay between urban and rural
health highlights the need for context-specific interventions that consider local resources and disparities

in healthcare access and food security [18].

Maternal education is a powerful determinant of child nutritional status. The study reveals that mothers
with secondary and higher education are significantly less likely to have chronically undernourished
children. Specifically, mothers with secondary education have an adjusted odds ratio (OR) of 0.78 (p =
0.009), and those with higher education show even lower odds (OR = 0.59, p < 0.001). This indicates
that educated mothers are more likely to make informed decisions about nutrition and healthcare [19].
Educated mothers are also more likely to secure better employment, increasing their ability to afford
nutritious food and healthcare. Studies from Bangladesh, India, and other countries have consistently

shown that maternal education reduces child undernutrition and improves health outcomes [20,21,22].

However, primary education did not show a significant effect on reducing child chronic undernutrition
(OR =0.98, p = 0.361). This suggests that while primary education offers some benefits, it may not be
as impactful as secondary or higher education in shaping maternal and child nutrition outcomes. Invest-
ing in maternal education is thus critical not only for individual families but also for public health im-

provements across society.

Both maternal education and employment significantly reduce the likelihood of child chronic undernu-
trition. The study finds that employed mothers are 31% less likely to have undernourished children
compared to non-employed mothers (OR = 0.69, p = 0.030). Employed mothers tend to have higher
incomes, which enhances food security and enables them to purchase nutritious food and access
healthcare services more readily [23]. They are also more likely to attend antenatal care (ANC) and

ensure their children receive necessary health services, including vaccinations [24].

Similar results have been observed in India and Ethiopia, where maternal employment is associated
with better nutritional outcomes for children [21,25]. Employment also provides economic empower-
ment, which helps alleviate food scarcity and increases dietary diversity for children [26]. These
findings highlight the importance of increasing maternal employment opportunities, especially in
low-income settings like Bangladesh, where such opportunities can help break the cycle of

malnutrition.

The study also highlights the role of antenatal care in reducing maternal chronic undernutrition. Attend-
ing four or more ANC visits is associated with significantly lower odds of maternal undernutrition
(AOR = 0.37, p = 0.021). In Bangladesh, ANC is crucial in providing essential nutritional guidance,
healthcare, and medical support during pregnancy [9]. Women who attend fewer than four ANC visits
(1-3 visits) do not show significant improvements in nutritional status (AOR = 0.65, p = 0.445), indi-

cating that more frequent and comprehensive ANC visits are necessary to address maternal nutrition
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adequately. This finding is supported by studies in India, where women with more ANC visits experi-

enced better nutritional outcomes and health [27].

The study finds that households with secure food status significantly reduce the likelihood of maternal
chronic undernutrition (AOR = 0.34, p = 0.002). This is a critical finding in Bangladesh, where food
insecurity is a major barrier to maternal and child nutrition, leading to poor health outcomes [12].
Secure food environments are crucial in providing the necessary nutrients for pregnant and lactating
women, which in turn supports their health and the health of their infants. Research in other countries,
such as Ethiopia, supports the direct link between food security and maternal health outcomes [28].
Targeted interventions to improve food security can play a critical role in reducing maternal undernutri-

tion globally.

Maternal undernutrition is a significant factor influencing child nutritional status. The study finds that
undernourished mothers are 81% more likely to have chronically undernourished children (OR = 1.81,
95% CI: 1.61-2.51, P = 0.007). In Bangladesh, where maternal undernutrition affects over 30% of
women, this relationship is especially concerning, as it perpetuates intergenerational cycles of malnutri-
tion (NIPORT, 2020). Undernourished mothers are more likely to give birth to low birth weight (LBW)
infants, who are at higher risk for chronic undernutrition during childhood [29]. Addressing maternal
undernutrition through comprehensive interventions is essential for breaking the cycle of malnutrition

and improving child health outcomes.

The study reveals that dietary diversity is significantly associated with reduced chronic undernutrition.
Individuals with more diverse diets have a 32% lower likelihood of experiencing chronic undernutri-
tion (OR = 0.68, p = 0.006). In Bangladesh, where malnutrition is a significant public health challenge,
promoting dietary diversity is essential for improving nutrition, particularly for children (NIPORT,
2020). Increased dietary diversity ensures adequate intake of essential vitamins and minerals that are
often missing in less varied diets [30]. Studies in India and Nigeria show similar findings, where chil-
dren with more diverse diets are less likely to suffer from malnutrition (Kumar et al., 2019; Thedioha et
al., 2020).

The study also finds that dietary diversity significantly reduces maternal chronic undernutrition (AOR
= 0.18, p = 0.020). Women with diverse diets are more likely to meet their nutritional needs during
pregnancy and lactation, reducing the risk of undernutrition and promoting maternal and fetal health
[31]. Similar studies in Ethiopia have found that pregnant women with higher dietary diversity had
better nutritional outcomes and lower rates of anemia [32]. These findings support the need for global
interventions to improve dietary diversity as a strategy to reduce undernutrition and improve maternal

and child health outcomes.

Birth weight is another critical determinant of child nutrition. The study found that low birth weight
(LBW) is significantly associated with higher odds of chronic undernutrition (OR = 1.23, 95% CI: 1.08
-1.44, P = 0.008). In Bangladesh, where approximately 28% of infants are born with LBW, addressing
the determinants of LBW is crucial for improving child nutrition and health (NIPORT, 2020). Globally,
LBW is a well-established risk factor for developmental delays, malnutrition, and mortality [33,29].
Research from India and sub-Saharan Africa supports this link between LBW and chronic undernutri-
tion [34,35]. Targeted maternal health interventions to improve nutrition during pregnancy can help

improve birth outcomes and reduce the incidence of LBW.

Childhood diarrhea is a significant public health issue that is closely linked to malnutrition, with an
odds ratio of 1.61 (95% CI: 1.31-1.95, P = 0.015) indicating that children suffering from diarrhea are
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61% more likely to experience chronic undernutrition compared to those who do not. In Bangladesh,
diarrhea remains a leading cause of morbidity and mortality among children under five, exacerbated by
inadequate access to clean water, sanitation, and hygiene practices (NIPORT, 2020). The frequent loss
of nutrients due to diarrheal illness can lead to a vicious cycle of malnutrition, where undernourished
children are more susceptible to infections, and the resulting illnesses further compromise their nutri-
tional status [36]. Globally, this relationship is well-documented. For example, studies in sub-Saharan
Africa and South Asia have shown that children with diarrhea experience higher rates of stunting and
wasting, with recurrent episodes contributing to long-term growth deficits [37,38]. Interventions aimed
at reducing diarrheal diseases, such as improved sanitation, access to clean water, and education on
hygiene, are essential for breaking this cycle and improving child health outcomes. Addressing the dual
challenges of diarrhea and malnutrition is crucial for enhancing child survival and development, partic-

ularly in resource-limited settings like Bangladesh.
Policy Implication

The study’s findings highlight critical areas for policy intervention to address nutritional disparities in
Rajshahi, Bangladesh. Policymakers should prioritize educational advancement, especially for mothers,
as higher education is linked to improved nutritional practices and health outcomes. Expanding
healthcare accessibility, particularly maternal and child health services, is essential for providing timely
interventions. Strengthening food security strategies through government and community programs is
necessary to ensure consistent access to nutritious food for all households. Additionally, investments in
sanitation and hygiene infrastructure are crucial to mitigating health risks associated with undernutri-
tion, particularly among children. The recommendations emphasize targeted educational programs to
empower women with knowledge, enhancing healthcare services in underserved areas, supporting local
food production initiatives, fostering community engagement in health programs, and establishing ro-
bust monitoring and evaluation frameworks to track progress. By implementing these strategies, policy-
makers can reduce socioeconomic inequalities in nutritional status and promote better health outcomes

for women and children in the region, contributing to a more equitable society.
Conclusion

This study investigates the socioeconomic factors impacting the nutritional status of women and chil-
dren in Rajshahi District, Bangladesh, highlighting persistent malnutrition despite public health pro-
gress. The study, employing a mixed-methods approach, finds that women from lower socioeconomic
backgrounds face higher malnutrition rates, adversely affecting their children's health. Maternal educa-
tion was identified as a key factor in improving child nutrition, while cultural norms and gender roles
were barriers to accessing adequate nutrition and healthcare. Disparities in healthcare access, exacer-
bated by financial constraints and poor infrastructure, further worsen the situation. The study calls for
policies focused on improving women's education, healthcare access, and community-based nutrition
programs. It advocates for a multi-sectoral approach to address both immediate and underlying factors
contributing to malnutrition, offering a framework for tackling these issues and promoting health
equity.
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