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Abstract: Malnutrition is a major health problem in developing countries and it affects childhood growth. Data from the
2014 Bangladesh Demographic and Health Survey were used in this study to explore the rural-urban disparities of
malnutrition in children aged 0-59 months. Findings revealed that the prevalence of stunting, underweight and wasting
were respectively as 39.6%, 35.7% and 16.7% for the rural children and 32.4%, 27.9% and 13.0% for the urban children.
Both moderate and severe malnutrition were significantly higher in rural than urban community, and rural children ran
about 1.3 times higher risk of becoming malnourished than their urban counterparts. The height and weight of children,
mother's BMI, parents’ education and family wealth index were found to be the significant factors associated with
differentials at rural-urban malnutrition. Appropriate socioeconomic development, antenatal care in pregnancy and
poverty reduction programs with a special emphasis on rural community would reduce the overall rural-urban inequality.
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INTRODUCTION

Child malnutrition still remains one of the most
serious health problems in developing countries [1-3].
Malnutrition is responsible for 45% of all deaths among
under-5 children [4]. It is reported that the prevalence
of various forms of malnutriton such as stunting
(height-for-age), wasting (weight-for-height), and
underweight (weight-for-age) in pre-school children
were 159 million (24.7%), 50 million (7.8%), and 95
million (15.1%), respectively in 2014 worldwide [5, 6].
Malnutrition affects the children’s physical growth,
cognitive development, mortality, morbidity, physical
and mental work capacity [6-8]. It prevents them from
reaching their full physical and mental potentiality and
growth, also causes lower intellectual and physical
abilities in adult life [4]. The mother's BMI, household
wealth, parental education, media exposure, number of
preschool siblings, size at birth, duration of breast
feeding, mothers’ height and measles vaccination are
the factors associated with childhood malnutrition [9,
10].

In South-Asian countries, economic improvements
have not been adequately reflected in improvements in
child nutrition [8, 11]. The absolute number of stunted
children are much higher in this region than anywhere
else in the world, and over 50% of South-Asian children
are underweight, comparing to 30% in Africa [12]. In
South-Asia, Bangladesh is one of the most populous
countries with 160 million people and about 31.5% of
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its total population suffering from intense poverty [13].
Poverty, hunger, malnutrition and disease are
interlinked factors. About 31.5% of the population lives
below the national poverty line in Bangladesh and for
every 1000 babies born, 31 die before their first
birthday [14]. Two-thirds of childhood deaths occur as a
consequence of malnutrition in Bangladesh [12, 15].
The rate of malnutrition in Bangladesh is almost double
that of Somalia or Mozambique and somewhat is equal
to that of Ethiopia [16].

Although the rate of child malnutrition have been
decreasing in recent years due to initiatives
implemented by the Bangladesh government and
national and international organizations, present rates
of child malnutrition are still alarming. Between the
2007 and 2014 Bangladesh Demographic and Health
Surveys, the total prevalence of stunting decreased by
7%- from 43% to 36%, the underweight rate declined
by 8% and the total prevalence of wasting decreased
by only 3%-from 17% to 14% in under-5 children [17,
18]. According to WHO, the level of stunting and
underweight levels are both above the threshold ‘very
high’ prevalence [19]. These malnourished children are
at greater risk of dying, deficit disorder, memory
deficiency, cognitive development, physical and mental
work capacity, learning disabilities, impairing school
performance, etc. [20-22].

Nutritional status can vary from community to
community. Region is a significant determinant of child
malnutrition [23]. It is found from a study of 47
developing countries that there are significant
differences in child nutrition outcomes in rural and
urban areas [24]. It revealed that, on average, child
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health outcomes are better in urban areas, but the
urban poor have higher rate of under-5 child
malnutrition than their rural counterparts. A study of
749 pupils - 366 of whom are drawn from rural
communities and 383 whom are drawn from urban
communities in Nigeria shows that the mean nutritional
status was significantly lower among the rural pupils
than the urban pupils (p< .001) [23]. Research
comparing the nutritional status of urban to rural areas
helps to create appropriate nutritional policy. Since
Bangladesh has experienced significant socio-
economic growth in recent years [25-27], it is important
to determine the present differentials in urban and rural
malnutrition. Although, there are some recent studies
about the determinants of malnutrition, researchers
have not directed their attention toward a comparison
of under-5 child malnutrition between rural and urban
areas in Bangladesh. This study aims to measure and
compare the rural-urban differentials in childhood
malnutrition status, to observe some of their key
determinants, and to help policy makers achieve the
goal of a two-third reduction in childhood mortality by
reducing the overall burden of malnutrition.

The outline of this paper is as follows. The next
section provides information about the research
materials and methods. Then overall analyses are
presented and described in the results section. A
detailed discussion about the significant findings is
provided in the discussion section. The conclusion
section highlights some final remarks with policy
implications.

MATERIALS AND METHODS

Data from the 2014 Bangladesh Demographic and
Health Survey (BDHS) were extracted for this analysis.
The survey was conducted by The National Institute of
Population Research and Training (NIPORT) of the
Ministry of Health and Family Welfare of Bangladesh
and one of specific objectives of this survey was to
measure nutritional status of under-5 children. Two-
stage stratified sampling method was used in where
out of 17,989 chosen households, interviews were
effectively done in almost 98% of total households [28].
A total sample of 7,131 children (age <5), 4879
(68.4%) from the rural and 2252 (31.6%) from the
urban areas of the country were studied. The
malnourished children were identified by three
anthropometric indicators: height-for-age (stunted),
weight-for-height  (wasted) and  weight-for-age
(underweight) measures used widely for measuring
malnutrition. Each indicators was categorized into three

groups, “Nourished”, “Moderately malnourished” and
“Severely malnourished”.

To be more specific, on the basis of Z-score of
height-for-age (HAZ), weight-for-height (WHZ) and
weight-for-age (WAZ), a child was classified as
severely malnourished, moderately malnourished and
nourished if his/her Z-score for each indicator
(HAZ/IWHZ/WAZ) was respectively exposed in the
ranges: Z-score < -3.0, -3.0 £ Z-score < -2.0 and Z-
score =2 -2.0). The WAZ, HAZ and WHZ were
calculated by using the WHO AnthroPlus Software
(version 3.2.2, 2011) [29] from the age, height and
weight of the children.

A set of demographic and socioeconomic factors of
child malnutrition also selected as covariates for
comparing results between rural and urban areas. The
factors were: parents’ age and education level,
mother's body mass index (BMI) and family wealth
index. Data were analyzed using Statistical Package
for the Social Sciences (SPSS-23) software. The mean
differences were compared using student's -
distribution while chi-square ()(2) test was used for
comparing rations, rates and proportions. The level of
significance was set at p<0.05.

RESULTS

The study analyze a total of 7,131 children data
among them 684% children were from rural
communities. Table 1 compares the prevalent rates of
nutritional status of children by in the rural and urban
areas. Results demonstrate statistically significant
differentials in that the prevalence rates of stunting,
wasting, and underweight for the rural and urban
children. In particular, the overall estimated prevalence
rates of stunting, wasting and underweight were 39.6%,
35.7% and 16.7% respectively for the rural area, which
are significantly higher than the estimated figures of
32.4%, 27.9% and 13.0% respectively for the urban
area.

Both moderate and severe stunting were
significantly higher in rural areas than urban areas (x2 =
3441, df = 2 and p< 0.001). The prevalence of
moderate and severe stunting were 25.8% and 13.8%
in rural areas. Whereas, these rates were 21.5% and
10.9% in urban areas. Also the total stunting rate was
about 7.2% higher in rural than in urban community (¢ =
5.85, p< 0.0001).

Results of the wasting and underweight indices also
reveal significant rural-urban differentials. In particular,
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Table 1: Differentials of Childhood Nutrition in Rural and Urban Areas of Bangladesh, 2014
Characteristics Number of participants’
Rural child (n= 4879) Urban child (n=2252)
Stunting (Height-for-age)**
Nourished 2946 (60.4) 1522 (67.4)
Malnourished: Severe 672 (13.8) 246 (10.9)
Moderate 1261 (25.8) 484 (21.5)
Wasting (Weight-for-height)**
Nourished 4065 (83.3) 1959 (87.0)
Malnourished: Severe 190 (3.9) 90 (4.0)
Moderate 624 (12.8) 203 (9.0)
Underweight (Weight-for-age)**
Nourished 3134 (64.2) 1624 (72.1)
Malnourished: Severe 441 (9.0) 161 (7.1)
Moderate 1304 (26.7) 467 (20.7)
**p-value < 0.01; TPerc&-:-ntagt—:‘ in the parentheses.
about 16.7% of the rural children had severe or Around 46.2% mothers in both rural and urban

moderate wasting compare to their urban counterparts’
estimate of 13.0% (¢t = 3.98, p< 0.0001). The total
prevalence of underweight was about 7.9% higher in
rural than in urban areas (t = 6.58, p< 0.0001).
Additionally, the moderate and severe underweight
rates were respectively 26.7% and 9.0% for rural and
20.7% and 7.1% for urban children. Both of these
estimates were significantly higher in the rural
community than the urban community ()(2 =43.11,df =
2 and p< 0.001).

Table 2 presents results for the comparisons of
some selected demographic and socioeconomic
characteristics between rural and urban children.
Several risk factors for childhood malnutrition such as
weight and height of children, BMI of mother, education
level of parents and wealth index of family demonstrate
statistically significant differentials. Data reveal that
estimates of the mean weight (10.31 £ 3.0 kg) and
height (82.50 * 13.27 cm) of rural children is
significantly lower than that of urban children (with p<
0.001). Mother's BMI shows a significant difference
between the mean estimates (rural: 21.24 + 5.38 vs.
urban: 23.06 + 6.13; t = 12.68, p<0.001) indicating a
poor health status of mother, especially mothers in
rural areas.

The level of mother education was found to be a
statistically significant factor ()(2 =214.79, df = 3 and p<
0.001). The rate of uneducated mothers was higher in
rural areas (16.8%) than urban community (12.5%).

communities have secondary education. Primary level
of education was higher among rural mothers (30% vs.
23.2%) while higher education estimate was about
10.8% lesser in rural mothers. Almost a similar pattern
is observed for father education variable. The
secondary and higher education percentages were
much larger in urban fathers though.

The wealth indexed of family was better in urban
areas and found to be statistically significant at p<
0.001. Most of the rural children belonged to poor
families (51.9%) while the highest percent of urban
children (69.9%) belonged to rich families. The children
of the middle income family were found as higher in
rural areas (22.4%) than in urban areas (13.7%)
though.

The multiple logistic regression results reveal that
most of the selected characteristics were significantly
associated with different forms of severe and moderate
malnutrition (see, Table 3). For instance, children lived
in poor and middle wealth indexed family are
respectively 1.87 times and 1.44 times more likely to be
stunned than children lived in rich family. Similar result
found for moderate stunting, i.e. children in poor as well
as middle wealth-households are roughly in a one and
half times higher risk of becoming moderately stunted
than their rich family counterparts. The poor family
children were 2.08 times and 1.54 times and the middle
wealth-family children were 1.52 times and 1.34 times
more likely to be severely and moderately wasted than
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Table 2: Comparisons of Rural-Urban Differentials by Selected Attributes of the Study Children

Characteristics Mean £ SD or number of participants’ povalue
Rural child (n= 4879) Urban child (n=2252)
Weight of child (kg) 10.31+£ 3.0 10.76 + 3.39 <0.001
Height of child (cm) 82.50 + 13.27 83.71+£13.95 <0.001
Age of father (year) 34.20 + 8.49 33.88 +7.166 0.122
Age of mother (year) 25.53 + 5.92 25.65 +5.71 0.417
BMI of mother 21.24 +5.38 23.06 + 6.13 <0.001
Mother’s education <0.001
No education 818 (16.8) 281 (12.5)
Primary 1462 (30.0) 523 (23.2)
Secondary 2249 (46.1) 1042 (46.3)
Higher 350 (7.2) 406 (18.0)
Father’s education <0.001
No education 1354 (27.8) 418 (18.6)
Primary 1591 (32.6) 561 (24.9)
Secondary 1429 (29.3) 742 (32.9)
Higher 504 (10.3) 530 (23.5)
Wealth Index <0.001
Poor 2531 (51.9) 369 (16.4)
Middle 1093 (22.4) 308 (13.7)
Rich 1255 (25.7) 1575 (69.9)

TPercentage in the parentheses.

the rich family children. Also, the children of poor family
ran a 1.54 times and 1.30 times higher risk of
becoming severely and moderately underweighted than
their rich counterparts.

The children of nutritionally at-risk (i.e. underweight
mothers with BMI < 18.50 kg/mz) mothers were more
likely to be malnourished compared to the children
whose mother had an overweight (i.e. BMI > 20.50
kg/mz). Statistics reveal that the children of
underweight mothers ran a 1.63 times and 1.35 times,
2.98 times and 1.75 times as well as 1.81 times and
1.85 times higher risk of becoming severely and
moderately stunted, wasted as well as underweighted
respectively than than their better-fed counterparts.
Somewhat similar results were also observed for
children whose mothers had a normal BMI range from
18.50-20.50 kg/m’® when compared to children whose
mother had a nutritional overweight. Also, decreased
level of mothers’ education significantly enhanced the
risk of both severe and moderate stunting and wasting.

Moreover, father education has a large impact on
stunting and wasting. The results revealed that the

children of illiterate father had the highest risk of severe
stunting and wasting and they were 2.05 times and
2.31 times more likely to be severely stunted and
wasted than the children whose father had higher than
a secondary education. Children whose father had ‘no’,
‘primary’ and ‘secondary’ educations respectively ran a
1.84 times, 1.70 times and 1.33 times higher risk of
becoming moderately stunted than children whose
father had more than secondary education. Analysis
also shows that measures of malnutrition or stunting,
wasting and underweight were high in rural areas and
significantly associated with this residential differential
factor. The children resided in rural areas were
approximately 1.3 times higher risk in each form of
malnutrition (except the severe underweight) than their
urban counterparts.

DISCUSSION

The analyses of this study show that overall about
36%, 37% and 14% children in Bangladesh were
stunned, underweight and wasted respectively. These
rates are slightly lower than the estimates from recent
years BDHS data. Statistics demonstrate that the rates
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Table 3: Effects of Sociodemographic and Community Characteristics on Severe and Moderate Stunting, Wasting and
Underweight of Under-5 Children in Bangladesh, 2014 (n = 7,131)1

Characteristic Odds ratio of Stunting Odds ratio of Wasting Odds ratio of Underweight
Severe Moderate Severe Moderate Severe Moderate
Wealth Index
Poor 1.87** 1.59** 2.08** 1.54* 1.54* 1.30*
Middle 1.44** 1.42** 1.52** 1.34* 1.21 1.14
Rich (§)
Mother's BMI
Underweight 1.63** 1.35** 2.98** 1.75** 1.81** 1.85**
Normal 1.42** 1.21* 1.79** 1.33* 1.41* 1.47*
Overweight (§)
Mother’'s Education
No education 2.48** 1.37** 1.83** 1.44** 0.68 1.27
Primary 2.16** 1.28* 1.67* 1.47* 0.89 1.25
Secondary 1.35* 1.11 1.44* 1.16 0.76 1.29
Higher (§)
Father’s education
No education 2.05** 1.84** 2.31** 1.12 1.06 0.74
Primary 1.54* 1.70* 1.64* 1.14 1.22 0.77
Secondary 1.16 1.33* 1.01 0.94 1.04 0.77
Higher (§)
Region
Rural 1.29** 1.25** 1.30** 1.31** 1.02 1.32**
Urban (§)

*Reference category of dependent variable is well-nourished children; SReference category of independent variables.

*p-value<0.05; ** p-value<0.01.

of stunned, underweighted and wasted children
somewhat declined from the estimated rates of 43%,
45% and 17% respectively in 2007 to 41%, 33% and
16% respectively in 2011. Then the rate for the
underweight soared by nearly 4%, while the rates for
the stunting and wasting further declined by around 5%
and 2% respectively from 2011 to 2014. Thus the
prevalence of stunting in Bangladesh shows an overall
noteworthy declining trend, yet the fall in prevalence
has not been as rapid as the rise in the population.
Such an overall improvement could be due to various
interventions program of the government and private
sectors [30]. However, the overall prevalent rates of
malnutrition are still high in the country.

The rural-urban trends in prevalence rates of
malnourished children in Bangladesh from 2007 — 2014
are depicted in Figure 1. Between the 2007, 2011 and
2014 BDHS surveys, the prevalence of stunting in rural
areas decreased by almost 10% — from 49.5% to
39.6% — in children under the age of five. The level of

stunting in urban areas also decreased by about 9% —
from 41.5% to 32.4%. Although the stunting curve
shows a moderately decline trend over this time period
for the urban children, it shows a relatively slow decline
trend for the rural children between the 2011 and 2014
surveys. Moreover, the level of underweight decreased
rapidly by 12% in urban areas and moderately by 8% in
rural areas between the 2007 and 2011 BDHSs. The
prevalence rates are fairly constant in both urban and
rural areas between the 2011 and 2014 BDHSs
though. The level of wasting in rural areas of
Bangladesh decreased by only about 3% — from 19.2%
to 16.0% between 2007 and 2011, but then it raised
again by 1% in 2014 survey. In the period 2007-2014,
on an average the prevalence of stunting, underweight
and wasting was respectively 7%, 9% and 3% higher in
rural areas than that in urban areas. This findings
support the existence of rural-urban nutritional and
health disparities in under-5 children in the developing
country Bangladesh.
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Figure 1: Rural-urban trends in prevalence of malnourished
children in Bangladesh, 2007 — 2014.

The results demonstrate that rural children are more
vulnerable to be malnourished than urban children.
This is an agreement with the findings of other studies
in the developing nations [24, 31-32]. It is also apparent
in the results that there are significant rural-urban
inequalities exist in the country in terms of
demographic, socio-economic and community status —
such as — weight and height of children, BMI of mother,
parents’ educational status, family wealth index and
residential status of children. Some recent studies have
found these variables as significant factors for child
malnutrition in Bangladesh [25-27]. However, in this

study, these variable were found to be major
contributors of rural-urban childhood nutritional
disparities.

Education is the powerful tools to progress and
provides a source of knowledge. More educated
mothers can make better use of health services,
provide better childcare, have increased knowledge of
appropriate child rearing, have more hygienic
household practices and personal habits and also have
higher status in the family [9]. In this study, children of
uneducated or primary educated mothers had a higher
risk of severe and moderate stunting and wasting.
Lower maternal education has also been identified as a
key risk factor for malnutrition in rural areas [10]. Both
severe and moderate stunting as well as severe
wasting are strongly associated with father’s education.
In Bangladesh, father's education should be more
closely related to household income than mother's
education. For example, the father’s education is a pre-
requisite for sufficient access to food in a household
and contributes a higher proportion of wealth to
children’s welfare, and better economic conditions

increase the living standards of families, allowing them
to take essential care of the children, and provide
support to the mother for baby care-giving. All of this
depends on the father’s education because the main
household earner in the country is predominantly male.
There is a large gap between mother's and father’s
education between rural and urban areas of the
country. The educational status among urban parents
have found better than rural parents. This finding is
consistent with few studies conducted in Bangladesh
[9, 10, 32]. From this study it is found that, a
decreasing level of parental education elevated the
prevalence of child malnutrition in both rural and urban
communities which is an agreement of other research
[22, 25, 27, 33-35]. Over the last two decades,
Bangladesh has made an improvements in accessing
education, especially in women’s education through
various programs including the Female Secondary
Stipend (FSS) program, a conditional cash transfer
program and free education for girls. These programs
seem enhanced the rural literacy rate in the country.
Hence, these sort of government and non-government
educational programs must continue and should place
a special emphasis on rural education to remove the
educational gap for reducing rural-urban nutritional
inequality.

Findings of the study suggest that the mother’s
nutritional status (i.e. mother's BMI) is better in urban
areas than rural areas, which has also a significant
effect on rural-urban disparities. Healthier mothers are
more likely to have healthier babies [36]. The low BMI
mothers’ children have a significantly high likelihood of
becoming malnourished compared to the children
whose mother has a BMI > 20.50 kg/mz. The problem
of maternal malnutrition in a country like Bangladesh is
a complex one with several underlying causes [9].
Poverty is a direct cause of maternal undernutrition
because mothers from rural and poor families are
nutritionally  deprived during childhood and
adolescence, and this does not improve after marriage.
Social causes, like early marriage, frequent childbirth,
lack of proper birth spacing, and discrimination of intra-
household food distribution in a male-dominated family,
all exacerbate the poor state of maternal malnutrition.
Besides this, undernourished mothers usually have
little or no education and probably cannot breast-feed
their children adequately, which can contribute to the
poor nutrition of their children and they usually give
birth to low birth weight babies [9]. This analysis
suggests that the factors influencing maternal nutrition
as discussed above would be more pronounced since
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the nutritional status of mothers emerges as one of the
key determinant of their children’s nutritional status,
and there is a significant difference observed between
rural-urban maternal nutrition. So, for reducing
childhood malnutrition, the good nutritional status of the
mother in pregnancy period should be ensured. Policy
makers should give more importance in rural areas for
improving rural mothers’ nutritional status throughout
their lifecycle and during pregnancy.

Rural-urban differentials in malnutrition have found
for the family wealth index. The difference of family
income is the most important factor in explaining rural-
urban disparities [32]. Most of the households (51.9%)
in the rural areas were in the poor group, while this
estimate in urban area was only 16.4%. A number of
studies have revealed that children from poor families
are more likely to be malnourished than middle income
or rich families, [26-28, 33-35]. which is also truth for
this present study. Results of the regression analysis
have depicted that the children in poor or middle wealth
indexed family are more likely to be severely and
moderately malnourished compared to children in rich
family. This finding suggests the continued need of
comprehensive poverty reduction social and economic
policies with a specific attention to the rural community.

CONCLUSIONS

This paper examined rural-urban differentials in
under-5 children nutritional outcomes in Bangladesh
using the Z score-based anthropometric measures —
such as — stunting, wasting and underweight. The
prevalence of childhood malnutrition is significantly
higher among rural children than their urban
counterparts. Also for both rural and urban areas, the
prevalence of stunting, wasting and underweight is still
high and remains fairly constant during the period
between the 2011 and 2014 BDHSs. The study
suggests that severe and moderate malnutrition is a
public health problem among children in Bangladesh.
The key factors such as the low level of height and
weight of children, inadequate maternal nutrition, no or
low level of parental education, and poor wealth index
of households are found to be significantly associated
with disparities in malnutrition rates between rural and
urban children. Consequently it is recommended that
policymakers at the public and private sectors should
give attention to improving those factors to rapidly
reduce the overall level of malnutrition and rural-urban
differentials. Furthermore a prospective study is
needed to find out the specific set of geospatial
determinants of child and maternal nutrition since the
two are strongly linked.
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