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Tackling malnutrition is a major global health priority for a developing coun-
try like Bangladesh. The main purpose of the study was to know the current
malnutrition status of children under five years of age in the Chattogram di-
vision. A two-stage stratified random sampling design was used to collect the
Bangladesh Demographic and Health Survey data, 2022-2023, from which
1446 children aged 0 - 59 months and their mothers were included in this
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study according to the study area. The association between the selected factors
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and nutritional status was assessed, and logistic regression models were fitted
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for the three indicators, and a Chi-square test was performed to find the asso-
ciation of outcome variables with selected socio-demographic factors. Results
reveal that about 31.88% of children were stunted, 18.53% of children were
wasted, and 28.63% of children were underweight in the Chattogram division.
Prevalence of stunting, wasting and underweight was lowest among children
aged 0 - 15 months and highest at the age of 16 to 30 months. The major con-
tributing factors for under-five malnutrition were found to be child age, moth-
ers’ education, fathers’ occupation, wealth index, birth order number, place of
residence, mother’s antenatal care taken during and after pregnancy, partner’s
occupation were significant factors for child malnutrition. Prevention of mal-
nutrition in Bangladesh should, therefore, be seen as a significant public health
issue and given top priority.
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1. Introduction

Malnutrition is a major public health issue in developing countries, particularly
in Bangladesh. It’s a serious condition resulting from an imbalance between intake
and requirement, leading to poor anthropometric status and nutrient deficiency,
causing health issues [1]. It is specifically defined as “a deficiency, excess, or im-
balance of energy, protein, and other nutrients” that has adverse effects on the
structure and tissues of the body [2]. According to the World Health Organiza-
tion, Malnutrition, a silent emergency, is a pathological state resulting from defi-
ciencies or excesses in essential nutrients, increasing infection rates and reducing
the immune system [3].

BMI assessment is a key tool for identifying malnutrition categories such as
under-nutrition, over-nutrition, micronutrient-related malnutrition, severe acute
malnutrition, moderate acute malnutrition, and global acute malnutrition. Un-
der-nutrition includes being underweight, wasting, stunting, and deficits in some
micronutrients (such as a lack of important vitamins and minerals). When chil-
dren are shorter than average for their age, it’s referred to as stunting. Lower than
normal weight for height is referred to as “wasting,” whereas lower than normal
weight for age is referred to as “underweight” [4]. Under-nutrition is a condition
characterized by inadequate food supply and quality, often leading to frequent
outbreaks of infectious diseases. The Millennium Development Goals (MDGs) are
becoming closer to being achieved; nonetheless, under-nutrition remains the pri-
mary cause of death for nearly half of all children under five [5]. Over-nutrition
including obesity, overweight, and non-communicable diseases (such as heart dis-
ease, stroke, diabetes). The World Health Organization (WHO) reports that 1.9
billion people are overweight or obese, and 462 million people are underweight.
There are 155 million stunted children under the age of five, 52 million wasted
children, 17 million severely wasted children, and 41 million overweight or obese
children [6].

Studies on malnutrition divide the population into a number of categories, such
as newborns, children under five, adolescents, adults, pregnant women, and the
elderly. Worldwide, malnutrition affects people of all ages and groups, including
pregnant women. It is not just an issue for the young or for those living in great
poverty. It is associated with 52.2% of infant deaths worldwide and is recognized
as the primary risk factor for disease and death [7]. Malnutrition is a major cause
of 3.5 million deaths worldwide and accounts for 35% of morbidities in children
under five [8]. Africa and Asia recorded the highest cases in the globe, with 29.1%
and 21.8% of children under the age of five suffering from chronic malnutrition
defined as stunting, and 6.4% and 9.1% of children suffering from acute malnu-
trition classified as wasting, respectively [9]. However, Sub-Saharan Africa re-
mains the most afflicted region, with a frequency of 6.3% for acute malnutrition
and 31.1% for chronic malnutrition, highlighting the need for immediate inter-
vention [9].

According to recent nationwide surveys, about one-third of preschool-age chil-
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dren are stunted, over one-fifth are underweight, and roughly one-tenth are wasted
[10]. Nearly one-third of the estimated 167 million children under five were un-
derweight in 1995 [11]. Although Bangladesh’s stunting rate has significantly de-
creased over the past 20 years (from 51% in 2004 to 31% in 2017) [12]. The global
required rate of 3.9% for stunting is still being reached by the average yearly rate
of decline [13]. Because of this, the nation is still far behind in reaching Sustainable
Development Goal (SDG) target 2.2, which calls for bringing the rate of stunting
below 25% by 2022 [14] as well as the wasting level below 5% by 2020 [10]. Six
million children under five were affected by the 37% incidence of stunting that
was found in 13,500 children aged zero to fifty-nine months who were measured
by Bangladesh’s FSNSP in 2012. The rate is still below the “very high prevalence”
cut-off even with dropping rates [15]. As of 2015, approximately 6 million chil-
dren are stunted in Bangladesh and roughly 2.4 million children under the age of
5 suffer from wasting. The infant and child mortality rate in Bangladesh has de-
creased significantly, but the nation has not been as successful in tackling child
nutrition, which is recognized by the Constitution as a fundamental human right.
Bangladesh, its children, and its future are still being harmed by inadequate nu-
trition, despite significant advancements throughout the past 20 years. Improving
nutrition is crucial to Bangladesh’s Vision 21 and can result in both short- and
long-term positive changes. Poor nutrition has an impact on health, education,
and economic outcomes [16].

Malnutrition is the primary factor that determines childhood mortality. In ad-
dition to being the leading cause of disease and infant death, malnutrition has a
negative impact on children’s early physical and cognitive development [17].
There are many different, intricate, and connected factors that contribute to child
malnutrition [18]. A number of causes, such as inadequate food intake, low-qual-
ity diet, and infectious disorders in early life, can lead to malnutrition. Children’s
malnutrition status is thought to be significantly influenced by their socio-demo-
graphic circumstances [19]. A study reveals a strong correlation between stunting
and the mother’s educational level, place of residence, and sex of the under-5
child. The family’s age, sex, and economic status seemed to be the primary factors
contributing to stunting. Mothers in the East Asia region who have a low body
mass index are more likely to have wasted infants. This study also discovered a
strong correlation between birth weight and wasting, with low-birth-weight chil-
dren more likely to waste [20]. Malnutrition is a primary health issue resulting
from a lack of essential nutrients like vitamins, minerals, or proteins, often leading
to specific diseases [21]. One study found that malnutrition among children under
five in Bangladesh is significantly influenced by household economic status,
mother’s education, prenatal visits, birth age, and BMI [21]. Another study reveals
that children from low socioeconomic classes and mothers without degrees are
more likely to suffer from severe malnutrition among children in Bangladesh un-
der five [19]. A study found 22.7% of children under five in Padampur VDC were
underweight, 37.3% stunted, and 25.7% wasted, with stunting risk increasing with

age [19] [22]. Poverty, food insecurity, maternal education, climatic factors, and
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socioeconomic situations are considered potential causes of malnutrition in sub-
Saharan Africa [23]. A lack of nursing or a reduced breastfeeding duration can
also cause malnutrition in children [24].

Existing literature has largely focused on malnutrition in Bangladesh as a whole,
with relatively limited attention given to regional case studies that can capture
localized determinants. Moreover, much of the available research is either out-
dated or lacks granular analysis specific to Chattogram. This study seeks to fill this
critical gap by offering an updated, localized assessment of the prevalence and
determinants of malnutrition among children under five in this division.

By focusing specifically on Chattogram, this study provides region-specific in-
sights that can inform more targeted interventions and policies. The research not
only updates the current understanding of child malnutrition in this area but also
explores the interplay of contributing factors such as household income, maternal
education, feeding practices, and access to healthcare. In doing so, the study con-
tributes valuable evidence to the ongoing discourse on child health and nutrition
in Bangladesh, and supports the development of context-specific strategies to ad-

dress malnutrition in under-resourced regions.

2. Methodology

2.1. Data Source

The data used in this research were taken from the Bangladesh Demographic and
Health Survey (BDHS), 2022-2023, which was created to generate accurate figures
for important metrics at the national level, as well as for urban and rural regions,
and each of the eight divisions of the nation. The National Institute of Population
Research and Training (NIPORT), Health Education and Family Welfare Section
of the Ministry of Health and Family Welfare, had oversight over the 2022-2023
BDHS. The primary goal of the 2022-2023 BDHS is to deliver up-to-date data on
nutrition, nursing habits, mother and child health, childhood death rates, and con-
ception and reproductive preferences. In order to track a variety of populations,
the BDHS collects data from adults and children (both male and female) about
demographic and socioeconomic traits as well as health and nutritional markers.
It has a response rate of 99% and is nationally representative. The Bangladesh Bu-
reau of Statistics (BBS) supplied the poll with a roster of enumeration areas (EAs)
from the 2011 Population and Housing Census of the People’s Republic of Bang-
ladesh as a sampling frame (BBS 2011). A multistage stratified selection of homes
is the foundation of the poll [25]. Then, a systematic sample of those households
from each PSU was selected at the final stage using an equal probability systematic
sampling technique. This multistage sampling technique, including its sampling
weight, helps reduce potential sampling bias. In the BDHS data, sample weights
were calculated in each sampling stage, and each cluster and stratum were consid-
ered and adjusted for non-response to obtain the final standard weights [25] [26].
In addition, all ever-married women from the preselected households were inter-

viewed without replacement and change in the implementing stage to prevent se-
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lection bias [27]. All survey-related issues were implemented by a Bangladeshi re-
search organization “Mitra and Associate” with technical support from the Inner
City Fund (ICF) International of Calverton, Maryland, USA [28]. Each BDHS
used a standard questionnaire and the details, including sample design, data col-

lection procedure and other issues, are discussed elsewhere.

2.2. Study Sample

Since our research region is the Chattogram division, the relevant data from the
BDHS 2022-2023 dataset has been separated out. The survey’s sample size was
2760 homes, of which 990 were in metropolitan areas and 1770 were in rural ones.
A total of 2740 ever-married women between the ages of 10 and 59 were inter-
viewed (982 in urban areas and 1758 in rural ones), and anthropometric measure-
ments and weights were obtained for all living children (1446) who were under
five years old at the time of the survey as well as their moms. Sampling weights
were used to adjust for unequal probabilities of selection and non-responses and
to ensure that the sample reflected the broader population structure within the
Chattogram Division. The BDHS sample was gathered using a stratified random
selection method with two stages. A total of 1446 kids under the age of 5 who were
born in January 2018 or later were included in this research after missing data for
a few factors was taken into account. To fulfill the objective of the study and to
answer the questions in the study, the study used a quantitative research approach
to assess the factors associated with malnutrition in children under five years of

age in the Chattogram division.

2.3. Outcome Variables

Three physical measures have traditionally been used to quantify malnutrition. In
this research, anthropometric measurements of children are used to evaluate their
nutritional condition. Anthropometric measurements provide a good indication
of the nutritional status of very young children and the resources available to them
[29]. Age, Height and Weight measurements are important tools for assessing child’s
present and past nutritional status as well as for finding out malnourished chil-
dren. When two of these variables are used together they are called an index. The
following three indices are commonly used in assessing the nutritional status of
children [30].

1) Length-for-age or Height-for-age

2) Weight-for-length or Weight-for-height

3) Weight-for-age

The above three indices are used to identify three nutritional conditions, such
as

1) Stunting (low height for age)

2) Wasting (low weight for height) and

3) Underweight (low weight for age).
are considered as the response variables. Children are categorized into two groups,

“suffering from malnutrition” and “not suffering from malnutrition”, for each of
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the three indicators following the guidelines in the national report of Bangladesh
[31] and the World Health Organization [32]. Stunting is an indicator of past
growth failure. It is related to a number of long-term variables, such as persistently
low energy and protein consumption, recurrent infections, long-term improper
feeding habits, and poverty. Wasting is a word used to characterize the nutritional
state as it is right now or as it has recently changed. This indicator aids in identi-
fying kids who are currently or recently malnourished. This index helps to identify
children suffering from current or acute malnutrition. Underweight, based on
weight-for-age, is a composite measure of stunting and wasting and is recom-
mended as the indicator to assess changes in the magnitude of malnutrition over
time [33]. Among these three indicators, the anthropometric index weight-for-
age can be considered as a good overall index for understanding the nutritional
status of children [31].

2.4. Independent Variable

Children and women’s socioeconomic and demographic data were regarded as
separate factors. Child age, gender, place of residence (urban, rural), division (Chat-
togram), partner’s occupation (physical labor related, service/desk job/business,
others), wealth index (poorest, poorer, middle, richer, others), and father’s and
mother’s education (below secondary, secondary and above, child age group, re-
spondent current age, antenatal care taken, birth order, month of breastfeeding, sex
of household head, child ever had vaccination, maternal underweight are among
the interrelated demographic, socioeconomic, and environmental factors that are
related to child nutrition. According to the BDHS 2014 report’s instructions, the
wealth indicator and children’s BMI [34].

2.5. Statistical Analysis

In order to determine the related variables for infant nutritional health and the
causes of malnutrition in early children, data analysis techniques such as bivariate
analysis, the Chi-square test, and logistic regression analysis are used. Only the P
value from the likelihood ratio test of the model is given to establish the importance
of the association. The logistic regression model was used to evaluate the associa-
tion of undernutrition with each of the baseline variables individually. Three dis-
tinct logistic regression models were taken into account: stunting, wasting, and
underweight, as the dependent variables, in order to assess the influence of these
factors on nutritional status. The intensity of correlations was evaluated using odds
ratios (ORs), and significance testing was performed using 95% confidence inter-
vals. Descriptive statistics were computed to determine socio-demographic traits.
The Chi-square test was used to determine the correlation between result variables
and particular socio-demographic characteristics. To determine the strength of
the linear relationship between the two variables under this research, statistical
analysis was conducted. STATA (version 7) software has been used to carry out

the logistic regression. Bivariate analysis and the Chi-square test are performed
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using SPSS 16.0.

3. Result

In Table 1, the frequency distribution of malnutrition among children under the
age of five in the Chattogram division, 759 (52.5%) of the under-five children in
the survey were female, and 687 (47.5%) were male. About 34.9% of the children
live in metropolitan areas, while 65.1% of the children being studied live in rural
areas. There were 315 children aged 0 to 10 months (21.8%), 284 children aged 11
to 20 months (19.6%), 306 children aged 21 to 30 months (21.2%), 280 children
aged 31 to 40 months (19.4%), and 261 children aged 41 to 50 months (18%).
Respondents’ present ages are 0 to 15, with 1176 (81.3%) of them being between
the ages of 16 and 30, ages 31 - 45: 268 (18.5%), and ages 46 - 60: 2 (0.2%). The
firstborn made up the majority of the offspring (35.7%). With a few exceptions
(8.3%), (3.7%), (2.1%, 0.9%, 0.1% and 0.1%), second and third births were repre-
sented by 30.8% and 18.4% of the population, respectively. According to the dis-
tribution of children under the age of five by their moms’ educational attainment,
the majority of women (68.7%) had at least a secondary degree, while 31.3% had
less than secondary education status. The majority of fathers (41.1%) work in
skilled manual occupations, followed by sales (18.9%) and government services
(15.1%), farmland ownership (4.8%), agricultural occupations (9.3%), and profes-
sional/technical occupations (7.6%), according to the percentage distribution of
children under five by their partner’s occupation. Few people work in unskilled
manual jobs or for nonprofit organizations. The amount of household income was
thought to depend on the parental occupation. According to the wealth indicator,
26.8% of people are the wealthiest, 21% are richer, 19.1% are from middle-class
families, 15.7% are poorer, and 17.4% of people in our research are the lowest.
Mothers of children make up 22.1% of those who have received prenatal care ap-
pointments, while 77.9% do not receive antenatal care at least four times during
and after their pregnancies. 18.7% of toddlers are immunization-free. 83.1% of

family heads are men, and 16.9% are women.

Table 1. Frequency distribution of respondents’ socioeconomic and demographic attrib-

utes.
Categories Frequency  Percentage (%)
Sex of Child
Male 759 52.5
Female 687 47.5

Respondent’s Current Age

0-15 0 0
16 - 30 1176 81.3
31-45 268 18.5
46 - 60 2 0.2
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Continued
Child Age Group

0-10 315 21.8
11-20 284 19.6
21-30 306 21.2
31-40 280 19.4

41 - 50 261 18

Type of Place of Residence
Urban 504 349
Rural 942 65.1
Sex of Household Head
Male 1202 83.1
Female 244 16.9
Wealth Index Combined
Poorest 252 17.4
Poorer 227 15.7
Middle 276 19.1
Richer 304 21
Richest 387 26.8
Partner’s Occupation

Did not work 31 2.1
Professional/technical/managerial 110 7.6
Sales 274 18.9
Agricultural—self-employed 69 4.8
Agricultural—employee 135 9.3
Household and domestic 3 0.2
Services 219 15.1
Skilled manual 594 41.1
Unskilled manual 7 0.5
Don’t know 2 0.1

Father’s Education

Below secondary 614 42.5
Secondary and above 800 55.3

Ever Had Vaccination

No 57 3.9
Yes 270 18.7
Don’t know 1 0.1

At Least 4 ANC from Medically Trained Provider

No 1127 77.9
Yes 319 22.1
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Continued

Birth Order Number
1 516 35.7
2 446 30.8
3 266 18.4
4 120 8.3
5 53 3.7
6 30 2.1
7 13 0.9
9 1 0.1
10 1 0.1

Maternal Underweight (BMI < 18.50)

BMI > 18.50 1286 88.9
BMI < 18.50 117 8.1

Mother’s Education
Below secondary 453 31.3
Secondary and above 993 68.7

Table 2, which can be seen above, displays the nutritional condition of infants
in the Chattogram division who are under five years old. According to the re-
search, the Chattogram section had about 31.88% stunted children, 18.53% wasted
children, and 28.63% underweight children. Stunting, wasting, and underweight

are three anthropomorphic indicators of starvation that are common in children.

Table 2. Nutritional status of children under five years of Age in Chattogram.

Stunted Wasted Underweight
Frequency Percentage Frequency Percentage Frequency Percentage
No 985 68.12 1178 81.47 1032 71.37
Yes 461 31.88 268 18.53 414 28.63
1200
1000
800
600
400
200 .. T L=
0
g £ 3 £ g g
& 3 3 £
g g g 2
5
e
child's stunting child's underweight child's wasting

MW Frequency M Percent

Figure 1. Bar graph for stunting, wasting and underweight among children under five
years.
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In Figure 1, the three nutritional indicator stunting, wasting and underweight,
with their two categories in each indicator in the above graph, represent the nu-
tritional status of children under five years in Chattogram division. Figure 1 shows
that around 461 children were stunted, 268 were wasted, and 414 were under-
weight.

The logistic regression model’s coefficients, along with the associated p-values
and odds ratios, are used to assess the variables that contribute to stunting, wast-
ing, and underweight in children under the age of five. According to the logistic
chart in Table 3, children in rural areas had a 1.98 times higher risk of being
stunted than those in urban areas. Similar outcomes were also seen in the case of
underweight and wasted infants. Stunting in children was significantly associated
with maternal underweight, as indicated by the 1.17 increase in odds of having
stunted children among mothers who were underweight compared to mothers
with normal BMI. Stunting of children was substantially associated with maternal
underweight, as evidenced by the odds of having wasting children being 2.94 times
higher among mothers who were underweight compared to those with normal
BMI. When compared to mothers with normal BMI, the likelihood of having un-
derweight children was 2.5 times higher, indicating a strong association between
parental underweight and child stunting, which shows a strong correlation be-
tween mother underweight and wasting. Mothers (OR 1.66) and fathers (OR 1.36)
with educational levels below secondary, compared to intermediate and above,
had zero odds of having children who were short. Odds of having wasted children
among mothers (OR 1.12) and fathers (OR 1.47) with lower secondary education
levels compared to those with higher education levels. Children of mothers (OR
1.37) and fathers (OR 1.41) with education levels below intermediate were more
likely to be underweight. It is seen that the odds of stunting among children whose
mothers have had antenatal visits were 0.84 times significantly more compared
with children whose mothers have had no antennal care visits. The odds of suffer-
ing from wasting and underweight also show similar results. Based on wealth in-
dex, richer (1.35), middle (1.59), poorer (1.69), and poorest (2.09) had higher odds
compared with the richest household. There exists a significant association between
the poorest households and child wasting. Children whose mother’s age was less
than 30 years at the time of birth were 0.12 times more likely to be stunted com-
pared to children whose mother’s age was 30 years or above. The odds of wasting
and underweight children show similar results, and the results are significant for
stunted and underweight children. Stunting and underweight children are strongly
related to mothers between the ages of 31 and 45. The odds of a child in the age
groups of 21 - 30 months (OR 1.16), 31 - 40 months (OR 2.54) and 41 - 50 months
(OR 2.04) being short are higher than those of a child in the 0 - 10 months age
group. Children between the ages of 31 and 40 months and 41 and 50 months are
considerably more likely to be underweight and stunted. Comparing infants who
were breastfed for 0 - 12 months to those who were breastfed for 13 - 24 months

and 25 - 36 months, the odds of having stunting were 2.44 and 4.07, respectively.
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Child hunger is strongly correlated with lactation duration. Children with birth
orders of 2 - 3 and 4 or 4+ were more likely to be short, respectively, compared to
children with birth order one. Similar to this, children with birth orders of 2 - 3

and 4 or 4+ have a greater likelihood of being wasted and underweight.

Table 3. Parameter estimation using a logistic regression model of child malnutrition under five years.

Logistic Regression Analysis Output

STUNTING WASTING UNDERWEIGHT
Indicators OR (95% CI) P VALUE OR (95% CI) PVALUE OR(95% CI) P VALUE
Maternal BMI
>18.5 Reference Reference Reference
<18.5 1.17 (0.67, 2.02) 0.583 2.94 (1.44, 6) 0.003 2.5 (1.4, 4.47) 0.002
Antenatal Care Taken
No Reference Reference Reference
Yes 0.84 (0.57, 1.24) 0.375 0.91 (0.59, 2.02) 0.785  0.97 (0.62,1.52)  0.897
Mother’s Education
Secondary Reference Reference Reference
Below secondary 1.66 (1.11, 2.5) 0.014 1.12 (0.59, 2.31) 0.654 1.37 (0.84, 2.22) 0.204
Type of Place of Residence
Urban Reference Reference Reference
Rural 1.98 (0.66, 1.44) 0.906 1.33 (0.71, 2.48) 0.374 1.82 (0.53, 1.29) 0.393
Sex of household head
Female Reference Reference Reference
Male 1.1 (0.69, 1.75) 0.696 1.12 (0.54, 2.33) 0.759 2.13 (1.11, 4.07) 0.023
Wealth Index
Richest Reference Reference Reference
Poorest 2.09 (1.15, 3.81) 0.015 0.64 (0.25, 1.67) 0.365  1.11(0.55,2.24)  0.032
Poorer 1.69 (0.89, 3.21) 0.105 0.57 (0.2, 1.58) 0.278 0.77 (0.35, 1.67) 0.509
Middle 1.59 (0.91, 2.79) 0.103 0.63 (0.26, 1.51) 0.302 1.2 (0.63, 2.3) 0.585
Richer 1.35 (0.8, 2.3) 0.260 0.68 (0.31, 1.52) 0.340 1.14 (0.63, 2.08) 0.659
Father’s Education
Secondary Reference Reference Reference
Below secondary 1.36 (0.93, 1.99) 0.109 1.47 (0.48, 1.74) 0.785 1.41 (0.9, 2.22) 0.134
Mother’s Current Age
1-15 Reference Reference Reference
16 - 30 0.12 (0.05, 1.78) 0.020 0.47 (0.01, 1.25) 0.012 0.17 (0.55, 1.85) 0.121
31-45 0.391 (0.11, 1.29) 0 0.54 (0.11, 1.56) 0320  1.12(0.45,1.68)  0.030
46 - 60 0.237 (0.05, 1.96) 0.070 0.07 (0.04, 1.45) 0.080 0.20 (0.00, 1.5)  0.080
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Continued
Child Age Group
0 - 10 months Reference Reference Reference
11 - 20 months 2.36 (1.55, 3.42) 0 0.77 (0.42, 1.39) 0.389 1.18 (0.75, 1.86) 0.499
21 - 30 months 1.16 (2.14, 4.66) 0 0.65 (0.35, 1.2) 0.179 1.56 (1.02, 2.38) 0.040
31 - 40 months 2.54 (1.7, 3.7) 0 0.78 (0.43, 1.43) 0.432 1.86 (1.2,2.83)  0.005
41 - 50 months 2.04 (1.35, 3.09) 0.010 0.89 (0.30, 1.16) 0.130 2.05 (1.33, 3.1) 0.001
Child Sex
Female Reference Reference Reference
Male 0.91 (0.65, 1.27) 0.568 0.68 (0.62, 1.85) 0.314 0.79 (0.67, 1.48) 0.023
Duration of Breastfeeding
0 - 12 months Reference Reference Reference
13 - 24 months 2.44 (1.71, 3.47) 0 0.79 (0.46, 1.33) 0.609 1.18 (0.78, 1.77) 0.410
25 - 36 months 4.07 (2.40, 6.89) 0 0.92 (0.38, 2.18) 0.800 2.54 (1.4, 4.44) 0.010
Birth Order
1 Reference Reference Reference
2 0.98 (0.73, 1.32) 0.925 1.56 (0.75, 3.26) 0.235 1.47 (0.86, 2.52) 0.161
3 1.3 (0.96, 1.89) 0.083 1.18 (0.4, 3.51) 0.256 1.88 (0.88, 4) 0.103
4 1.58 (1.01, 2.46) 0.042 2.28 (0.55, 9.4) 0.256 2.24(0.8,627)  0.124
5 1.48 (0.79, 2.58) 0.214 1.73 (0.27, 11.17) 0.563 1.19 (0.31, 4.64) 0.801
6 2.08 (0.911, 4.74) 0.081 2.26 (0.17, 30.6) 0.540 1.73 (0.27, 11.13) 0.565
Partner’s Occupation
Not working Reference Reference Reference
Sales 0.35(0.13, 0.92) 1.380 0.04 (0, 1.18) 0.063 0.27 (0.04, 1.78) 0.172
Agricultural self-employed 2.16 (0.86, 5.3) 0.098 0.13 (0.01, 3.04) 0.202 0.1 (0.01, 0.87) 0.037
Agricultural employee 1.17 (0.56, 2.74) 0.722 0.01 (0, 0.53) 0.021 0.16 (0.02, 1.07) 0.059
Household and domestic 0.9 (0.72, 1.12) 0.935 1(0.03, 1.42) 0.014 1 (0.36, 1.30) 0.020
Service 0.82 (0.4, 1.91) 0.649 0.11 (0.01, 2.34) 0.159 0.34 (0.06, 2.08) 0.246
Ever Had Vaccination
No Reference Reference Reference
Yes 0.95 (0.6, 1.5) 0.850 0.89 (0.27, 1.9) 0.530 0.98 (0.57,1.6)  0.900

*significant at p < 0.05.

Table 4 shows that there were significant differences in the levels of malnutri-
tion among children according to factors such as family income, mother’s school-
ing, antenatal visits, mother’s BMI, state of breastfeeding, and children’s birth se-
quence. The chi-square findings also demonstrated a substantial correlation be-
tween these variables and children’s stunting and underweight conditions. Similar

outcomes were also observed in cases of waste. Children in low socioeconomic
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status households, children of mothers without education, children of mothers
who did not receive antenatal care, children without an enriched job of their guard-
ian, children of malnourished mothers, children of mothers who never breastfed
their children, and children with higher birth orders all had a higher prevalence
of stunting, wasting, and underweight. A similar result was found in the case of a
child who was underweight. The higher prevalence of wasting was found among

children with a malnourished mother and parent’s occupation.

Table 4. Associations between socio-demographic factors and malnutrition in children un-
der five.

Independent Variable Stunting (p-value) Wasting (p-value) Underweight (p-value)

Child age 0.01 0.04 0.06
Maternal underweight 0.03 0.00 0.04
Mother’s current age 0.26 0.41 0.07
Mother’s education 0.00 0.61 0.00
Father’s education 0.23 0.17 0.01
Antenatal care taken 0.09 0.12 0.02
Place of residence 0.09 0.55 0.82
Sex of household head 0.34 0.35 0.27
Partner’s occupation 0.00 0.06 0.11
Wealth index 0.00 0.64 0.00
Ever had vaccination 0.74 0.82 0.75
Birth order 0.04 0.93 0.02
Month of breastfeeding 0.00 0.70 0.00
Sex of child 0.19 0.34 0.07

4. Discussion

This study identified multiple socioeconomic, demographic, and maternal health-
related factors significantly associated with child malnutrition outcomes in chil-
dren under the age of five, including stunting, wasting, and underweight. The re-
sults provide important insights into how maternal, socioeconomic, and child-
related factors contribute to child malnutrition.

In our study, the nutritional condition of infants in the Chattogram division
had about 31.88% stunted, 18.53% wasted, and 28.63% underweight children. Ac-
cording to a cross-sectional research conducted in Dhaka, the prevalence of stunt-
ing, wasting, and underweight was 22.7%, 37.3%, and 25.7%, respectively [8]. The
prevalence of infant stunting, wasting, and underweight is 28%, 12%, and 42.45%,
respectively, according to the BDHS 2017-2018 study [35].

Our study showed that children residing in rural areas exhibited a higher risk
of stunting compared to those in urban areas. The 2020 Global Nutrition Report
highlighted that stunting and wasting prevalence are higher among children in

rural areas and with less educated mothers [36]. Another study found that chil-
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dren residing in rural areas had a significantly higher stunting rate compared to
those in urban areas [37]. This finding aligns with earlier research indicating that
rural children often face worse nutritional outcomes due to limited access to
healthcare, education, and improved sanitation [38]. Maternal nutritional status
demonstrated a strong and consistent association with child malnutrition. Moth-
ers who were underweight were more likely to have stunted, wasted, and under-
weight children. The association between maternal underweight and child wasting
is especially notable, suggesting that acute maternal undernutrition may be a di-
rect contributor to child wasting. One study’s findings reinforce the intergenera-
tional nature of malnutrition, where poor maternal nutrition increases the likeli-
hood of undernutrition in offspring [39]. Another study indicates the interrelated
process of malnutrition—maternal undernutrition during pregnancy can impede
fetal growth, and low nutritional reserves postnatally hamper infant development
[39] [40].

Parental education also emerged as a significant determinant of child nutri-
tional status. Children whose mothers and fathers had educational attainment be-
low the secondary level had increased odds of being stunted, wasted, or under-
weight. These findings are consistent with earlier studies, indicating that parental
education, particularly maternal education, is a major determinant of child health
outcomes due to its influence on health-seeking behavior, childcare practices, and
household resource allocation [41]. These findings confirm prior research corre-
lating higher parental education to enhanced child nutrition via better health in-
formation, feeding behaviors, and healthcare utilization [42]. Access to antenatal
care was another significant factor. Children whose mothers had no antenatal vis-
its had higher odds of being stunted compared to those whose mothers received
care. Antenatal visits provide opportunities for nutritional counseling and early
detection of maternal health issues, which can directly impact fetal and postnatal
growth [41].

Socioeconomic status, as measured by the wealth index, was inversely associ-
ated with malnutrition. Children from the poorest households had significantly
higher odds of being stunted, wasted, or underweight compared to those from the
richest households. This gradient indicates that income inequality remains a sub-
stantial barrier to achieving nutritional equity, with food insecurity and limited
access to services being more prevalent in low-income households [43]. These re-
sults are consistent with global evidence showing that low-income families often
lack access to diverse foods, quality healthcare, and sanitation—all key determi-
nants of nutritional outcomes [44].

Maternal age at childbirth also influenced child nutritional outcomes. Children
born to mothers over 30 years were more likely to be stunted, wasted, and under-
weight than those born to adult mothers. Moreover, stunting and underweight
were more common among children whose mothers were aged 31 - 45, suggesting
that both young and advanced maternal ages may carry specific risks [45]. Child
age was another important predictor. Older children had significantly higher odds
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of being stunted or underweight compared to younger children (0 - 10 months).
This pattern may reflect the cumulative effects of prolonged exposure to inade-
quate nutrition and illness during early childhood [46].

Breastfeeding duration showed a strong protective effect. Children breastfed for
13 - 24 months and 25 - 36 months had significantly lower odds of being stunted,
respectively, compared to those breastfed for less than 12 months. This supports
global recommendations for continued breastfeeding beyond infancy to reduce
the risk of undernutrition [47]. Lastly, birth order was positively associated with
all three forms of malnutrition. Children with higher birth orders were more likely
to be stunted, wasted, and underweight compared to firstborns. This finding sug-
gests resource dilution and maternal depletion may be contributing factors, par-

ticularly in large families with limited means [48].

5. Limitations of the Study

A potential limitation is the use of an indirect measure of household wealth, be-
cause in developing countries like Bangladesh, it is hard to obtain reliable income
and expenditure data and identify household food and non-food expenses. The
definition of urban and rural areas in Bangladesh has changed over time, with the
most rapid growth in urbanization. As a result, some areas, earlier classified as
rural in the previous BDHSs, were considered urban in the more recent BDHS,

which may bring in some error in urban-rural calculations.

6. Conclusion

The nutritional status of children under five is not only a reliable indicator of a
nation’s health and nutrition, but it can also be used as a measurement of quality
of life and a development indicator. This study found that in the Chattogram di-
vision, where the majority of children are aged 16 to 30, 31.88% were stunted,
18.53% wasted, and 28.63% were underweight. According to the study’s findings,
there is a significant relationship between maternal BMI, income index, site of
residence, partner’s work, mother’s antenatal care received, child age, breastfeed-
ing status, mother’s current age, and under-five child malnutrition. To reduce the
burden on children’s health, some successful, long-term programs involving gov-
ernment and non-governmental groups should focus on the most vulnerable pop-
ulation. Nutrition surveillance should be used to regularly monitor the poorest
and undernourished people, as well as to strengthen the health system. Preventive
malnutrition initiatives should also be implemented to improve children’s health
in the future. Future research should focus on evaluating the impact of specific
intervention programs, exploring regional disparities in malnutrition, and incor-
porating qualitative assessments of cultural and behavioral factors influencing

child nutrition.
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