Chowdhury et al. Archives of Public Health
https://doi.org/10.1186/513690-022-00870-x

(2022) 80:126

Archives of Public Health

RESEARCH Open Access

Risk factors for child stunting in Bangladesh:

®

Check for
updates

an analysis using MICS 2019 data

Tuhinur Rahman Chowdhury! ®, Sayan Chakrabarty?, Muntaha Rakib?, Stephen Winn“ and Jason Bennie?

Abstract

below five years of age in Bangladesh.

stunting.

Background: Malnutrition is considered a major public health challenge and is associated with a range of health
issues, including childhood stunting. Stunting is a reliable and well-recognized indicator of chronic childhood mal-
nutrition. The objective of this study is to determine the risk factors associated with stunting among 17,490 children

Methods: Correlates of child stunting were examined using data generated by a cross-sectional cluster survey
conducted in Bangladesh in 2019. The data includes a total of 17,490 children (aged < 5 years) from 64,400 house-
holds. Multiple logistic regressions were used to determine the risk factors associated with child stunting and severe

Results: The prevalence of stunting and severe stunting for children was 25.96% and 7.97%, respectively. Children
aged 24 to <36 months [Odds Ratio (OR) =2.65, 95% Cl: 2.30, 3.05] and aged 36 to <48 months [OR=2.33,95% ClI:
2.02,2.69] had more risk of stunting compared to the children aged <6 months. Children from Sylhet division had

the greatest risk of stunting of all the eight divisions [OR=1.26, 95% Cl: 1.09, 1.46]. Children of secondary complete or
higher educated mothers were less likely to develop stunting [OR=0.66, 95% Cl: 0.56, 0.79] compared with children
of mothers having no education at all. Similarly, children of secondary complete or higher educated father [OR=0.74,
95% Cl: 0.63, 0.87] were found to have lower risk of stunting compared with children whose father hadn't any educa-
tion. Substantially lower risk of stunting was observed among children whose mother and father both completed
secondary education or above [OR=0.59, 95% Cl: 0.52, 0.69]. Children from the richest households [OR=0.49, 95% Cl:
041, 0.58] had 51% lower odds of stunting compared to children from the poorest households.

Conclusions: After controlling for socioeconomic and demographic factors, parental education and household posi-
tion in the wealth index were found to be the most important determinants of child stunting in Bangladesh.
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Background

Malnutrition represents an insufficient intake of calories
and nutrients that results in illness and in extreme cases,
death [1]. Malnutrition among children poses a serious
health threat to survival and it is linked to 3.1 million
child deaths globally [2]. Among developing countries, it
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is estimated that approximatelyl3 million children who
are below five years of age die annually, of which malnu-
trition is among the leading causes [3, 4].

Height-for-age is one of the prominent parameters to
investigate malnutrition status of a child [5]. According to
the World Health Organisation (WHO), a child is regarded
as stunted when his/her height<—2 standard deviations
from the child growth standard median for the same age
and same sex [6]. Stunting represents a linear growth delay
in a child. Globally, 159 million children are classified as
stunted, indicating the prevalence rate of 23.8% [7]. Other
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negative health consequences of stunting among chil-
dren include, a reduce recovery capacity from disease [8],
increased risk of future adult obesity [9], poor cognitive
functioning such as loss of memory, lower achievement
in learning and increased attention deficit [10]. Stunting is
estimated to be responsible for 1.2 million deaths globally
for children under five years of age [2]. Malaria and pneu-
monia are more prevalent among children who are stunted
and there is compelling evidence to support this [11, 12].
Stunting is also associated with unfavourable pregnancy
outcome [13]. Stunting continues to be a hindrance to
human capital development because of its negative impact
on economic productivity of adults [14].

Recently, public health researchers have examined the
risk factors associated with stunting. Most studies have
shown that socioeconomic and demographic factors are
key correlates of child stunting [15]. Among a sample of
Nigerian children, low maternal education is found to be
associated with a two-fold increase in risk for child stun-
ning [16]. Socioeconomic status is another factor associated
with child stunting. Children from a higher socioeconomic
status have a significantly lower risk of stunting compared
to children from a lower socioeconomic status [3]. Ricci
[17] found that among Philippine children, a combination
of factors, such as high socioeconomic status, being female,
breastfeeding and more frequent prenatal care are impor-
tant for reducing the risk of child stunting.

While these studies offer some insight into the factors
associated with stunting across different countries, to
date, little is known about how parental education and
socio-economic status influence stunting among chil-
dren five years old and below in Bangladesh. However,
data suggest that Bangladesh is among the most child
stunting prevalent countries in the world, with a stunt-
ing prevalence rate of 36.1%, which ranks it 107 out of 132
countries when the countries are ranked from lowest to
highest for the prevalence of stunting [7]. Additionally,
stunting is an impediment in the successful achievement
of Sustainable Development Goals (SDGs) as it reduces
the productivity of an individual and consequently nega-
tively effects the likelihood of future economic growth. As
one of the top performing countries in Millennium Devel-
opment Goals (MDGs), Bangladesh is particularly keen to
embrace the new SDGs targets. For example, reducing the
proportion of stunting among children under five years of
age from 36.1 to 25% is integrated in the 7th Five Year Plan
of Bangladesh Government (2016-2020) to achieve the
national SDG targets. Therefore, identifying the risk fac-
tors associated with child stunting in Bangladesh is a pub-
lic health priority. In addition to stunting, severe stunting
which is defined as height < — 3 standard deviations from
child growth standard median for the same age and the
same sex [6] is also in our interest since it is a measure of
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severe growth impairment for a child. Understanding risk
factors for both stunting and severe stunting would help
policy formulation to combat child chronic undernutri-
tion problem. The aim of this study is to explore the risk
factors that are associated with stunting and severe stunt-
ing among a large sample of children five years and below
in Bangladesh.

Data and method

Data was drawn from Multiple Indicators Cluster Survey
(MICS) 2018-19 [18]. This survey was carried out by the
Bangladesh Bureau of Statistics (BBS) with the support of
the United Nations International Children’s Emergency
Fund (UNICEF). The survey was conducted from January
19 to June 1, 2019, with the purpose of collecting data on
important indicators at the national level for the eight divi-
sions of the country. The survey sample was selected using
a two-stage stratified cluster sampling approach, using the
2011 census frame to select clusters. Standardised question-
naires were used in all data collection [18]. The data include
complete information on 64,400 households and the ques-
tionnaires were completed by parents of 23,099 children,
five years of age and younger. To avoid counting households
more than once and minimize recall bias, households with
more than one child under five years of age, only the young-
est child was selected for our study [19]. Our final sample is
composed of 17,490 children below five years of age.

Statistical analysis

Nutritional status of a child is examined using three
anthropometric measures: height-for-age z scores, weight-
for-age z scores and weight-for-height z scores [20].
Height-for-age z score is used to calculate stunting. There
is a reference distribution of height for how children under
the age of five should grow in a well-nourished population.
Height-for-age can be expressed in standard deviation
units (z-scores) from the median of the reference popula-
tion. Multiple Indicator Cluster Survey 2019 (MICS) used
WHO growth standard for reference population and cal-
culating height-for-age z scores. We used MICS provided
height-for-age z scores for creating dependent variable
(stunting condition), as long-term growth of children can
be reflected by height-for-age z scores, and it also can
capture the effects of chronic malnutrition. Using WHO
child growth standards as reference [21], the prevalence
of childhood stunting in our sample was assessed using
two classifications: (i) Stunted: defined as height-for-age
z-scores less than — 2 standard deviations; and (ii) Severely
Stunted: defined as children with height-for-age z-scores
less than — 3 standard deviations. Before to begin the anal-
ysis, data cleaning was completed and checked for quality
of data. There were no missing observations or Height-for-
Age z scores that were unusually large or small.
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We developed two separate models: (i) one to examine
the associations of parental education and wealth with
child stunting status (Table 2) and (ii) with child severe
stunting status given other factors (Table 4). For the first
model, the dependent variable was dichotomous (Stunted
vs. Not Stunted), and for the second model, dependent
variable was also dichotomous (Severely Stunted vs Not
Severely Stunted) [22].

Independent variables included in the model are house-
hold member, age, gender, area, education of mother, edu-
cation of father, wealth index quintile [19, 23], type of toilet
facility [17], number of under five children in a household
[23], salt iodization test outcome [24] and division [3].
To determine if there was any association between child
stunting and the size of household, the household size
was categorized in three categories based on the number
of household members in each household (up to three
members, four to six members and seven or more). This was
included because family size is an important determinant
of child malnutrition as caring for children and availability
of food for consumption dependant on the number house-
hold members [25, 26]. Children’s ages were divided into
six categories (0 to<6, 6 to< 12, 12 to<24, 24 to< 36, 36
to< 48 and 48 to< 60) with children less than six months
(0 to< 6) as reference category. Children’s age was included
in the model as it has been reported by many studies as a
significant predictor of child stunting status [19, 27].

We included gender as an independent variable to
examine if there was any significant difference of like-
lihood of stunting between male and female children.
Administrative geography of Bangladesh is divided into
8 divisions, and we included division as a predictor vari-
able in the regression model. Dhaka, Barisal, Chittagong,
Khulna, Rajshahi, Rangpur, Sylhet, and Mymensingh were
the eight divisions in Bangladesh where data was col-
lected. Several studies on child under-nutrition in Bang-
ladesh used geographical location (division) as a predictor
of child stunting [3, 28]. Area (Urban/rural) variable was
also included in the model. It is the most common varia-
ble included in almost all studies conducted in Bangladesh
for identifying socioeconomic risk factors of malnour-
ished children in Bangladesh [3, 19, 28, 29].

We included education of mother and education of
father in our regression model to examine their role on
the risk of child stunting and severe stunting. Parental
education, both for education level of father and that of
mother, was categorized into four categories based on
the number of years of schooling: none for no schooling,
primary schooling (years 1 to< 6), secondary incomplete
(years 6 to< 10) and secondary complete or higher (>10).

Wealth index was used as the indicator of socioeco-
nomic status of households. Wealth index was constructed
by principal components analysis in Bangladesh Multiple
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Indicators Cluster Survey 2019. In calculating wealth index,
source of water, type of housing, type of toilet facility, type
of fuels for cooking, electricity, bank account, some dura-
ble goods and animals were taken into consideration [18].
Households were assigned wealth score depending on the
asset they owned. They used wealth scores of sampled
households to rank them, and the households were then
divided into five equal portions (quintiles) from poor-
est to wealthiest, such as poorest, second, middle, fourth
and wealthiest. To assess the impact of latrine facilities on
child stunting and severe stunting, we included type of
toilet facility as predictor variable in our model. Iodine is
an essential micronutrient and sufficient intake of iodine
is necessary for normal growth [30]. Farebrother et.al
[30]. also argued that sufficient intake of iodine prevents
stunted growth and if the required daily minimum intake
of iodine is not met, growth will be hampered. We there-
fore included salt iodization test outcome in our regression
model to accommodate the role of iodized salt in reduc-
ing the risk of stunting among children who were aged five
years and below. In multiple indicators cluster survey 2019,
salt iodization test was carried out in each household and
the result was classified into four categories namely, 0 PPM
(not iodized), more than 0 PPM and less than 15 PPM, 15
PPM or more and no salt in the household. 15 PPM means
salt containing 15ppm (PPM) of iodate or iodide. In this
survey, a cut-off point was set at 15 ppm indicating that salt
containing 15 ppm or more of iodate or iodide will be con-
sidered as adequately iodized [18]. While selecting varia-
bles in our model, we considered variables used in previous
studies and variables which could be relevant in the context
of study in Bangladeshi population.

As our dependent variable in the first model was binary
in nature (Stunted vs Not Stunted), we used binary logistic
regression model to determine the relationship between
socio-demographic factors and child stunting. Likewise,
dependent variable in the second model was dichotomous
(Severely Stunted vs Not Severely Stunted). Therefore, we
also used a binary logistic regression model to determine
the association between socio-demographic factors and
child severe stunting. Nagelkerke R Square was estimated
as 0.07 for the first model (x%30=842; p<0.001) and
Nagelkerke R Square was estimated as 0.05 for the second
model (x*30=333; p<0.001). We found no evidence for
multicollinearity using a test for variance inflation factor
(VIF) with estimated mean VIF of 1.72, implying that the
level of multicollinearity is within tolerance limit [31].

Results
Descriptive characteristics of the sample

Table 1 shows the socioeconomic and background char-
acteristics of the sample and the bivariate distribution of
stunting and severe stunting with sample characteristics.
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Data were available for 17,490 children aged <5years. A
total of 25.96% children were estimated to be stunted, and
7.97% severely stunted. More than half of the children were
male (52.53%). Children from Dhaka division comprised
the highest proportion (18.93%) and the lowest percentage
of study children were from Mymensingh division (6.11%).
Most of the children (68.64%) were living in households with
4—6 family members. Approximately one quarter of mothers
had not gone to school. However, the highest proportion of
mothers (49.17%) had attended secondary school. An over-
whelming majority of children (80.32%) came from rural
areas. Nearly one quarter (21.93%) of children were aged
between 12 and 35months and 12.24% of children were less
than six months of age. The highest percentage of children
(26.18%) lived in poorest households and the lowest per-
centage of children (14.96%) lived in richest households in
the category of wealth index quintile. 42.68% of children had
access to flush toilet, whereas a majority (57.32%) of house-
holds had access to pit toilet or hanging latrine. Around 21%
of fathers had not undertaken any formal education, how-
ever, approximately 16% of fathers were found to have com-
pleted secondary or higher secondary education.

Risk factors for child stunting
Similar proportions of male children (26.46%) and female
children (25.42%) were classified as stunted (Table 1). The
prevalence rate of stunting was highest for those children
whose parents had no education and whose family used
a hanging toilet. Half of the children classified as stunted
were aged between 24 and 35months. The largest propor-
tion of stunted children came from Sylhet division (34.24%)
and the lowest proportion from Khulna division (20.01%).
In bivariate analysis, the following variables were signifi-
cantly associated with stunting prevalence: age (p <0.001),
gender (p<0.001), area (p <0.001), division (p <0.001), edu-
cation of mother (p <0.001), education of father (p <0.001),
wealth index quintile (p<0.001), type of toilet facility
(p<0.001) and salt iodization test outcome (p <0.001).
Table 2 shows the results for binary logistic regression
analysis on the risk factors associated with child stunt-
ing. Children’s age was a significant predictor of stunt-
ing. Those aged twelve months to less than twenty-four
months had significantly higher odds of stunting [OR:
2.16, 95% CI: 1.88-2.48] compared to children below six
months of age. Children aged twenty-four to less than
thirty-six months had almost three-fold odds of stunting
[OR: 2.65, 95% CI: 2.30-3.05] compared to the children
aged less than six months. Children living in Khulna divi-
sion were significantly less likely to be stunted [OR: 0.71,
95% CI: 0.62—0.81] compared with the children who lived
in Dhaka division. Children from Sylhet division had sig-
nificantly higher odds of stunting compared with children
from Dhaka division [OR: 1.26, 95% CI: 1.09—1.46]. Across
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categories of parental education, children whose moth-
ers had completed secondary level education or higher
were less likely to be stunted in comparison with the chil-
dren whose mothers had no formal education [OR: 0.66,
95% CI: 0.56—0.79]. There were significantly lower odds of
stunting for the children whose fathers had completed sec-
ondary education or higher [OR: 0.74, 95% CI: 0.63-0.87]
compared to those children whose father had no formal
education. Children from households with middle cat-
egory in wealth index quintile were less likely to be stunted
[OR: 0.69, 95% CI: 0.62-0.77] than the children from
households with poorest category. Children of wealthiest
families had 59% lower odds of stunting [OR: 0.49, 95% CI:
0.41-0.58] compared to those from poorest families. Chil-
dren from families which used hanging toilet had larger
odds of stunting [OR: 1.21, 95% CI: 1.03-1.41] compared
with those from those families that used flush toilet.

Table 3 shows the effects of parental combined level
of education on the risk of child stunting after adjust-
ment for household member, age, gender, area, divi-
sion, wealth index, type of toilet facility, salt iodization
test outcome and number of under five children. The
results suggest that one parent with primary school and
one with secondary school and above [OR: 0.73, 95% CI:
0.63-0.84] and both parents with secondary school and
above [OR: 0.59, 95% CI: 0.52-0.69] had significantly
lower likelihood of stunting among their children when
compared with children of parents who both had no
education.

Risk factors for severe stunting

Table 1 shows the proportion of children classified as
severely stunted. The percentage of male children who
were severely stunted (8.18%) was about the same as the
percentage of female children who were severely stunted
(7.73%). A slightly higher percentage of rural children
were severely stunted (8.15%) compared with the urban
children (7.23%). The highest proportion of severely
stunted children was found in the Sylhet division (10.93%)
and the lowest in the Khulna division (3.85%). Approxi-
mately one-tenth of children, with their mothers had no
education were severely stunted (10.93%), and nearly 6%
were severely stunted if their mothers completed second-
ary education or higher. Similarly, only 5.88% of children
were severely stunted whose fathers had completed sec-
ondary or higher education and more than one-tenth
(10.72%) of children were severely stunted whose father
didn’t go to school. Only 5.85% of children from wealthi-
est families were severely stunted and 11.03% of children
from poorest families were severely stunted. The highest
rate of severe stunting prevalence was found for children
age between 24 and 35months (10.37%) and the lowest
rate for age less than six months (6.21%).
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Table 2 Risk factors for stunting (HAZ scores < —2SD) among children aged less than five years using MICS 2019 data from

Bangladesh
Factors OR 95% CI
Household member <3 ref

4--6 0.90 [0.81-1.00]**

>7 098 [0.86-1.11]
Age (Months) 0to<6 ref

6to<12 1.23 [1.04-1.45]**

12to <24 216 [1.88-2.48]***

2410 <36 2.65 [2.30-3.05]***

3610 <48 233 [2.02-2.69]***

48 to <60 167 [1.44-1.95]***
Gender Male ref

Female 0.94 [0.88-1.01]
Area Urban ref

Rural 0.90 [0.81-1.00]**
Division Dhaka ref

Barishal 0.87 [0.76-1.01]*

Chattogram 0.87 [0.77-0. 97}**

Khulna 0.71 [062 081]***

Mymenshing 1.06 [09 25]

Rajshahi 0.89 [0.78-1.01]*

Rangpur 0.90 [0.79-1.02]

Sylhet 1.26 [1.09-1 46]***
Education of mother (schooling years) None (0) ref

Primary (1 to <6) 0.87 [0.77-0.991**

Secondary incomplete (6 to < 10) 0.74 [0.65-0.83]***

Secondary complete or higher (>10) 0.66 [0.56-0.79]***
Education of father (schooling years) None (0) ref

Primary (1 to <6) 0.95 [0.86-1.04]

Secondary incomplete (6 to < 10) 0.83 [0.75-0.93]***

Secondary complete or higher (>10) 0.74 [0.63-0.87]***
Wealth index quintile Poorest ref

Second 0.83 [0.75-0.91]***

Middle 0.69 [0.62-0.77]***

Fourth 063 [0.55-0.72]***

Richest 0.49 [0.41-0.58]***
Toilet facility Flush latrine ref

Pitn and hanging latrine 0.99 [0.91-1.09]
Salt idolization test 0 PPM (not iodized) ref

More than 0 PPM and less than 15 PPM 1.01 [091-1.12]

15 PPM or more 0.98 [0.90-1.07]

No saltin the household 1.52 [0.97-2.40]*
Number of under five children 1.25 [1.14-1.37]%**

***p<0.001,** p<0.01,* p<0.05

In bivariate analysis, the following variables were sig-
nificantly associated with the prevalence of severe stunt-
ing: age (p<0.001), division (p<0.001), education of mother
(p<0.001), education of father (p<0.001), wealth index
(p<0.001), type of toilet facility (p<0.001) and salt iodization

test outcome (p<0.001). The results on the binary logistic
regression analysis on the risk factors that were associated
with the risk for severe stunting among the children five
years and below can be found in Appendix Table 4. Children
aged twenty-four to less than thirty-six months were almost
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Table 3 Effects of parental combined level of education on the
risk of stunting using MICS 2019 data from Bangladesh

Level of Education OR 95% Cl

Level 1 Ref.

Level 2 0.94 [0.81-1.10]
Level 3 078 [0.66-0.93]%**
Level 4 0.84 [0.72-0.97]**
Level 5 0.73 [0.63-0.84]***
Level 6 0.59 [0.52-0.691***

***p<0.001, ** p<0.01,* p<0.05

Level 1 =both parents no education; Level 2=one with no education, one with
primary school; Level 3 =one with no education, one with secondary school and
above; Level 4 =both with primary school; Level 5 =one with primary school,
one with secondary school and above; and Level 6 =both with secondary school
and above [40]

two times more likely to be severely stunted [OR: 1.85, 95%
CI: 2.37-3.52] compared with the children below six months
of age. There was 44% higher the risk of severe stunting for
children who were aged thirty-six to less than forty-eight
months [OR: 1.44, 95% CI: 1.15-1.80] compared to those
who were less than six months of age. Children whose moth-
ers’ education level was secondary incomplete [OR: 0.68, 95%
CIL: 0.57-0.82] or secondary complete or higher [OR: 0.59,
95% CI: 0.44-0.77] were significantly less likely to be severely
stunted compared with the children whose mothers had no
education. Moreover, children whose fathers had education
level secondary incomplete, had 19% lower odds that they
could be severely stunted. Children had 57% lower odds to
be severely stunted if they lived in Khulna division [OR: 0.43,
95% CIL:0.34—0.54] compared with the children who lived
in Dhaka division. Across categories of wealth, those who
were in the fourth category in wealth index quintile, had 37%
lower odds of severe stunting compared to children from
poorest families. Children from wealthiest families had 44%
lower odds of severe stunting than the children who lived in
poorest families.

The results from A2 suggests that after adjustment for:
household member, age, gender, area, division, wealth
index, type of toilet facility, salt iodization test outcome
and number of under five children in a household, any
increase in the level of parental education are associated
with lower odds of severe stunting among children below
5years (Appendix Table 5).

Discussion

This study examined the prevalence rate of stunting
among a large sample of Bangladeshi children aged
<5years. Our data showed that national prevalence rate
for child stunting is at 25.96%. This prevalence is remark-
ably lower than the 41% observed in 2007 [32], suggesting
that child stunting in Bangladesh has declined over time.
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A key finding was that our adjusted analysis showed
that children living in Sylhet division had the highest risk
for being stunted. Food security status in this region has
been suggested to be relatively better than the other divi-
sions of Bangladesh [32]. Furthermore, the rate of poverty
is lower in Sylhet division compared with other divisions
in Bangladesh [33]. Poor educational opportunities and
access, adverse maternal health [34] might explain why
children from Sylhet division had high odds of child stunt-
ing. Parental education has consistently been shown to
protect children from stunting. Sylhet division, on the
other hand, has the worst educational standing of any
Bangladeshi division. Sylhet has the second lowest primary
completion rate in the country at 78%. Additionally, it has
the lowest completion rates for lower secondary and upper
secondary education, with 53 and 22%, respectively [35].
In Bangladesh, mothers generally spend more time with
children than fathers, and Sylhet division trails behind
other divisions in terms of female education. Thus, the
current nutritional situation can be partially attributed to a
lack of education in Sylhet division. Education and specifi-
cally access to secondary education is and remains a major
issue for Bangladesh in general, and for specific Divisions
within Bangladesh. The analysis required is beyond the
scope of this paper but will be the focus of a future paper
that examines if there is any correlation between access to
school education, parental income, and nutrition.

Even though Sylhet is suggested to have better eco-
nomic condition than any other region of the country, it
is important to note that there are still inequalities in this
region. For example, the Sylhet region is geographically
heterogeneous with tea gardens, hills and haors (a haor
is a marshy wetland ecosystem in the north-eastern part
of Bangladesh that looks like inland seas during the mon-
soon floods). In those areas transport facilities are poor
which hinders students to attend schools and hence there
are few opportunities for educational attainment by chil-
dren. Our findings suggest that future research is needed
to determine the factors associated with the high preva-
lence rate of child stunting in the Sylhet region.

A further key finding of the present study was that wealth
index was a significant protective factor against child stunt-
ing. This finding is consistent with other studies show-
ing that household socioeconomic status was a significant
predictor of child stunting [36-42]. A study conducted by
Talukder, reported that Bangladeshi children living in the
poorest household had 38% higher odds for malnourish-
ment compared to the children from the wealthiest fam-
ily [43]. The lower odds of child stunting associated with
higher wealth index might be explained by the fact that
children from wealthier families have better access to
health facilities, better environmental conditions such as
potable water, sanitation, and access to sufficient food. It
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might also be possible that parents from wealthiest families
have a higher education and are more responsible for the
health of their children when compared with parents from
the poorest households. Other studies have shown that low
quality housing and no access to potable water were sig-
nificantly associated with child stunting [44, 45]. Accord-
ing to UNICEF (1990), major determinants of nutritional
condition for a child are access to sufficient food supplies,
improved health facilities and access to safe potable water
supplies that are determined by household economic status
[43]. The key findings from the present study suggest that
improvement in household wealth status can possibly have
significant impact on reducing the risk of child stunting.

Consistent with other studies, we showed that maternal
education has significant impact in reducing the chance for
a child to be stunted [3, 6, 29, 37, 46, 47]. The presence of
an educated mother might lead to a better understanding
of nutritional conditions for her children. Better child feed-
ing practices, for instance, exclusive breast feeding during
first six months of a newborn child and timely initiation of
complementary foods for children have been identified to
be significantly associated with lower risk of child stunting
[48]. More educated mothers may earn more money and
therefore they may have more opportunity to invest in the
health of their children [49]. Moreover, educated mothers
are more likely to make better use of health care for their
children [50, 51], to make efficient use of family resources
[19, 52] and more willing to utilise family planning [16].

A further outcome from the present study was that a
child’s age had a significant impact on child stunting. The
chances of a child being stunted increased with age and
reached a peak at 24—35 months. The finding is supported
by other studies [52—54]. A potential cause of this might
be that as the age of a child increases, biological factors
and socioeconomic factors become greater determinants
of stunting. It has been reported that male children had
the higher chance of being stunted compared with female
children [55, 56]. However, our study failed to establish
significant association by gender for increased odds of
stunting or severe stunting.

Children from households where salt was found to be
adequately iodized (>15 PPM in salt iodization test) had
significantly lower odds of stunting, compared with the
children from households where salt was found as not
iodized (0 PPM). The role of iodized salt as an impor-
tant protective factor against stunting was supported by
other studies which also suggest iodized salt reduces the
risk of stunting [24, 57]. Research has shown that iodine
is crucial for normal physical growth [30] and insufficient
intake of iodine by children during infancy and child-
hood could cause impaired growth [58, 59].

There are some limitations in the study that should be
acknowledged. First, the cross-sectional design limits the
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possibility of determining causal relationships. Moreover,
many studies have shown a seasonal impact on the preva-
lence of stunting especially in the rural areas of develop-
ing countries [60, 61]. Given our study design, we were
not able to assess seasonal impact. A further limitation
was that there was no information on childbirth weight,
paternal height, maternal height, and maternal age, all of
which have been reported as significant predictor of child
malnutrition [17, 19]. Strengths of the study include the
use of a large representative sample size with a stand-
ardized questionnaire. This allows for comparisons with
future data collected as a part of the Bangladeshi Multi-
ple Indicators Cluster Survey.

Conclusion

Among a large sample of Bangladeshi children aged
<5years, about 25.96% were classified as stunted. Key
risk factors for child stunting included increased age,
living in Sylhet division and more under five children
in a household, using a pit toilet or a hanging toilet. In
contrast, protective factors against child stunting were
higher level of parental education and living in higher
wealth index. Importantly, the risk factors as well as pro-
tective factors were similar between stunting and severe
stunting implying intervention targeting the reduction of
child stunting could eventually reduce the prevalence of
severe stunting among children below five years of age.
Our study suggested that parental education is a major
protective factor that plays a crucial role in reducing the
risk for a child to be stunted or severely stunted. Con-
sequently, we recommend promotion of education both
for men and women. Higher level of maternal education
would improve child nutritional conditions through its
role on influencing child feeding and childcare.

Promotion of parental education would improve child
nutritional condition primarily through a generation of
higher income and living in better neighbourhoods, that
is living in areas where there are greater medical facili-
ties and cleaner environment. Another crucial protec-
tive factor indicated by the study is socioeconomic status
measured by the wealth index quintile. As regional differ-
ences appeared as a significant predictor of child stunting
and severe stunting, for instance children living in Sylhet
division are in higher risk for being stunted and severely
stunted, geographical targeting should be adopted by
governments and stakeholders on reducing stunting
prevalence.

To reduce stunting prevalence in Bangladesh, poli-
cies should be implemented that focus on the risk fac-
tors determined by the study. Interventions regarding
parental education and reducing socio-economic ine-
quality may have long lasting beneficial effects on child
malnutrition.
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Table 4 Risk factors for severe stunting (HAZ scores < —3SD) among children aged less than five years using MICS 2019 data from

Bangladesh
Factors OR 95% CI
Household member <3 ref

4--6 0.95 [0.80-1.12]

>7 1.09 [0.89-1.34]
Age (Months) 0to<6 ref

6to<12 1.06 [0.82-1.37]

12t0<24 1.56 [1.26-1 93}***

2410 <36 1.85 [1.50-2.29]***

36 t0 <48 144 [1.15-1.80]***

48to <60 0.99 [0.77-1.26]
Gender Male ref

Female 0.94 [0.84-1.05]
Area Urban ref

Rural 0.89 [0.76-1.05]
Division Dhaka ref

Barishal 0.88 [0.7 10]

Chattogram 0.82 [O 69-0. 99}**

Khulna 043 [0.34-0.54]***

Mymenshing 0.88 [069-1.12]

Rajshahi 0.70 [0.56-0.87]1***

Rangpur 1.06 [0.88-1.28]

Sylhet 1.08 [0.87-1.34]
Education of mother (schooling years) None (0) ref

Primary (1 to <6) 0.88 [0.74-1.06]

Secondary incomplete (6 to < 10) 0.68 [0.57-0.82]***

Secondary complete or higher (>10) 0.59 [0.44-0.77]%%*
Education of father (schooling years) None (0) ref

Primary (1 to <6) 097 [0.83-1.13]

Secondary incomplete (6 to < 10) 0.81 [0.68-0.97]**

Secondary complete or higher (>10) 0.96 [0.75-1.24]
Wealth index quintile Poorest ref

Second 0.83 [0.71-0.97]**

Middle 0.67 [0.56-0.81]***

Fourth 063 [0.51-0.78]***

Richest 0.56 [0.43-0.747***
Toilet facility Flush latrine ref

Pitn and hanging latrine 0.87 [0.75-1.00]*
Salt idolization test 0 PPM (not iodized) ref

More than 0 PPM and less than 15 PPM 0.97 [0.82-1.14]

15 PPM or more 0.89 [0.77-1.02]

No salt in the household 1.13 [0.54-2.39]
Number of under five children 1.19 [1.03-1.37]**

***p<0.001, **p<0.01,* p<0.05
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Table 5 Effects of parental combined level of education on the
risk of severe stunting using MICS 2019 data from Bangladesh

Level of education OR 95% Cl

Level 1 Ref.

Level 2 1.14 [0.91-1.43]
Level 3 0.89 [0.69-1.16]***
Level 4 093 [0.74-1.17]**
Level 5 0.74 [0.60-0.92]***
Level 6 0.63 [0.50-0.78]***

***p<0.001, **p<0.01,* p<0.05

Level 1 =both parents no education; Level 2=one with no education, one with
primary school; Level 3 =one with no education, one with secondary school and
above; Level 4 =both with primary school; Level 5= one with primary school,
one with secondary school and above; and Level 6 = both with secondary school
and above [19]
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