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Abstract

Background: Bangladesh urban population is expected to overtake rural population by 2040, and a significant part
of the increase will be in slums. Wide disparities between urban slums and the rest of the country can potentially
push country indicators off track unless the specific health and nutrition needs of the expanding slum communities are
addressed. The study aims at describing the individual, household and community determinants of undernutrition
status among children living in major urban strata, viz. City Corporation slums and non-slums, in order to understand
the major drivers of childhood undernutrition in urban slum settings.

Methods: Data are derived from Bangladesh Urban Health Survey conducted in 2013. This survey is a large-scale,
nationally representative of urban areas, household survey designed specifically to provide health and nutrition status
of women and children in urban Bangladesh.

Results: Data showed that 50% of under-5 children in slums are stunted and 43% are underweight, whereas for
non-slums these rates are 33 and 26% respectively. In terms of severity, proportion of under-5 children living in slums
severely underweight or stunted are nearly double than the children living in non-slums. Logistic analyses indicate that
mother’s education, child’s age, and household’s socio-economic status significantly affects stunting and underweight
levels among children living in the urban slums. Logistic models also indicate that all individual-level characteristics,
except exposure to mass media and mother’s working outside home, significantly affect undernutrition levels among
children living on non-slums. Among the household- and community-level characteristics, only household’s
socioeconomic status remains significant for the non-slums.

Conclusions: Poor nutritional status is a major concern in slum areas, particularly as this group is expected to grow
rapidly in the next few years. The situation calls for specially designed and well targeted interventions that take
into account that many of the mothers are poorer and less educated, which affects their ability to provide care to
their children.
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Background
Globally, undernutrition was estimated to be the cause
for 45% of all deaths among children under five in 2011,
which translates into 3.1 million children dying every
year [1]. Nonetheless this is not the end, because for
those who does not die, awaits a far-reaching, long-term
effects. Malnutrition – in the form of undernutrition in
the first 1,000 days of any child embodies a vital squan-
dering on future health outcomes. Unfortunately, any
nutritional disorder during this period of crucial times,
creates the risk of possessing irreversible damages for
later life – starting from school performance, lower work
capacity and productivity to have an increased likelihood
of being overweight and developing associated non com-
municable diseases [2, 3]. Therefore, it is easily admis-
sible that, such detrimental influences of undernutrition
have potential for diminishing economic growth and
hamper the goals of poverty reduction. In this regard,
the global development community has recognized that
the slow pace of reducing childhood undernutrition
would actually create hindrance for reaching the targets
related to child health and mortality for countries like
Bangladesh, which are on its way to achieve many of the
other global goals [4].
In the social sector, Bangladesh has made remarkable

progress in many areas during the last two decades, i.e.
increase in literacy and life expectancy at birth; sustain-
ing child immunization above 90%; and achieving sharp
decline of maternal mortality ratio. Gradual improve-
ment of basic health and nutrition services contributed
to substantial reduction of under-five mortality (from 94
deaths per 1,000 live births in 1999–2000 to 53 in 2011)
[5], for which Bangladesh received the United Nations
Millennium Development Goal (MDG) Award in 2010.
However, despite these successes, nearly one-third (32%)
of the population still live below the poverty line and
about 25% was either unemployed or underemployed in
2010 [6, 7]. In addition to other developmental chal-
lenges, rapid urbanization and urban health are now
among the major population issues facing the country –
United Nations estimated that the urban population will
grow by 50% during the next 14 years (2015–2029), and
Bangladesh will become an urban country by 2039 when
the majority of people will live in urban areas [8]. Urban
populations are diverse and varied, both economically
and in terms of living conditions that affect health
negatively.
To a large extent urban areas are characterized by

large inequalities in health-related conditions. The het-
erogeneity of such urban conditions is fueled by the mi-
gration process that is the primary factor of urban
growth [9]. Despite making impressive progress in redu-
cing fertility and mortality and improving health and nu-
trition indicators, such indicators are still lagging when

it comes to urban areas – especially in terms of malnutri-
tion. An astounding number – more than five mission –
of children less than five years old have stunted growth
while around 450,000 children suffer from deadly severe
acute malnutrition. Based on the Bangladesh Demo-
graphic and Health Survey 2014, currently wasting or
acute malnutrition affects 14% of Bangladeshi children,
while one-third of children are also under weight, which is
a composite of stunting and wasting [10]. The rates are
equally debauched for urban Bangladesh, where half of
the under-five children in slums were stunted (height-for-
age below -2SD), which is around one-third for non-
slums. Underweight among under-five children in slums
(43%) is considerably higher in non-slums (26%) and rest
urban areas (30%) [8]. This high proportion of malnutri-
tion poses a threat to the overall progress of the country.
In 2012, the World Health Assembly (WHA) adopted

a global target to reduce by 40% the number of stunted
under-five children by 2025 [11]. Despite achievements,
more than one-third of all children under five suffer
from stunting, a condition characterized by poor linear
growth and resulting from chronic malnutrition. The
average annual rate of reduction (AARR) of stunting in
Bangladesh is 2.7 which is much less than the required
3.3 AARR [12] to reach the global WHA target. Based
on this fact, Bangladesh’s target for reducing child stunt-
ing is off track from the WHA target [13].
In this paper, we looked into the following questions.

Firstly, how are the under-five children in Bangladesh
doing in terms of undernutrition and which underlying
and basic determinants affecting the undernutrition
among children by major urban domains, viz. City
Corporation slums and non-slums. Second, what are
possible policy implications to tackle undernutrition in
the post-MDG era in urban Bangladesh?

Methods
Data source
We used data from 2013 round of Bangladesh Urban
Health Survey (UHS) – this is a large-scale, covering
about 53,790 households, cross-sectional household sur-
vey designed specifically to provide nationally represen-
tative estimates of health and nutrition status of the
urban domains like City Corporation slums and non-
slums by using a three-stage sampling design [8]. For
UHS, slums were defined as settlements with a mini-
mum of 10 households with the following characteris-
tics: very high population density and high crowding;
predominantly poor housing conditions; poor water and
sewerage conditions or high sharing of water sources
and sewerage; and poor socioeconomic conditions [8].
UHS 2013 obtained information from ever-married
women aged 13 to 49 years on about selected back-
ground characteristics; a full birth history; healthcare
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seeking behavior; and health, nutrition and feeding prac-
tices for children under age five years during the survey.

Variables
Based on the terminology employed in the studies of
global burden of disease and risk factors [14, 15], we
opted to classify risk factors for child undernutrition as
individual-, household- and community-level determi-
nants (see Table 1).
For children alive and under age five years during the

survey, weight and height were measured to calculate child
nutritional status. The weight and height measurements
were converted into three summary indices of nutritional
status: weight-for-age, height-for-age and weight-for-
height. These nutritional status measurements were evalu-
ated against the World Health Organization Child Growth
Standards [16]. Specifically, these nutritional indicators are
expressed in standard deviations (Z-scores) from the mean
of the standard population – children with measurements
less than −2 Z-scores were considered to have undernutri-
tion (i.e. stunting, wasting or underweight).
We categorize all dependent and independent vari-

ables to perform a bivariate analysis. Wealth quintile is
considered as socio-economic status which is catego-
rized into poor and non-poor. Since Dhaka is the city of
Bangladesh and mostly covered by urban area, hence we
are interested to know the variation of child nutrition
between Dhaka division and other than Dhaka division
by Region variable. Exposure to media variable has two
categories-daily and less than daily. If child’s mother is
not exposed to media (paper, radio or TV) daily, then
she is categorized to “less than daily”. We focus on types
of sanitation rather than its share. Improved and non-
improved are two types of sanitation system.

Statistical analysis
Using data from 2013 UHS, we carried out bivariate ana-
lyses of selected health outcomes and healthcare
utilization indicators in urban slums and non-slums, and
illustrated how the selected predictors of child undernu-
trition vary over the urban domains. In order to select

the appropriate statistical model to explore relationships
between children’s undernutrition status and a range of
individual-, household- and community-level determi-
nants, we undertook a non-parametric graphical analyses
of selected variables to examine the nature of relation-
ship between nutritional indices (i.e. height-for-age z
score [HAZ] for stunting and weight-for-age z score
[WAZ] for underweight) and selected determinants. We
performed Kernel-weighted local polynomial non-
parametric regression which is based on smoothing [17].
Figures 1 and 2 show that majority of the determinants
have approximately non-linear relationships with the nu-
tritional indices.
Based on the relationship between summary nutri-

tional indices and selected determinants, we conducted
a logistic regression analysis on the UHS data file to ex-
plore relationships between the nutritional status and a
range of individual-, household- and community-level
determinants. All statistical analyses were carried out
using the Stata statistical software, version 13.1 [18].

Results
Data from 2013 Urban Health Survey showed that half
of all under-5 children in slums were stunted (50%),
whereas one-in-three under-5 children in non-slums
were stunted (33%). Also, 43% of under-5 children in
City Corporation slums were underweight, against 26%
in City Corporation non-slum areas. In terms of severity
of underweight, proportion of under-5 children severely
underweight in slums is more than double than that of
the non-slums (15 and 7%, respectively). Nearly one in
every four children in slums was severely stunted, which
was one in seven children for non-slums (see Fig. 3).
Table 2 shows the percentage of under-five children who
are stunted and underweight by the selected determi-
nants in slums and non-slums area in urban Bangladesh.
Logistic analysis indicates (Table 3) that individual char-

acteristics like maternal education, age of the child, and
media exposure have statistically significant impact on the
likelihood of stunting among under-five children living in
slums of urban Bangladesh. Mothers’ educational status

Table 1 Dependent variables and selected determinants for analysis

Dependent variable Determinants

Individual Household Community

Stunting Mother’s age at birth of the child Socioeconomic status Urban domain (slum vs. non-slum)

Underweight Mother’s educational attainment Length of stay in the current city Distance from health facility

Birth order of the child Sanitation Availability of Community Health Worker

Current age of the child Garbage disposal Location (City Corporation of Dhaka vs. the rest)

Mother’s exposure to mass media Household size

Mother working outside

Mother’s NGO membership
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strongly affects the likelihood of undernutrition among
children – children of mothers having secondary educa-
tion incomplete or higher education are nearly 33% less
likely to be stunted or underweight, compared with
mothers with no education. Children of the mothers with
daily exposure to mass media also are nearly 20% less
likely to be stunted or underweight compared with
mothers with irregular exposure. Also as the child gets
older, likelihood of being stunted increases by more than
three-fold (and nearly twice for underweight) compared
with children aged less than 9 months. Apart from these
characteristics, mother’s working outside home signifi-
cantly increases the likelihood of underweight among chil-
dren living in slums.
In terms of household characteristics, socio-economic

status and sanitation facility have statistically significant
impact on the nutritional status of children living in
slums of urban Bangladesh. Children from poor house-
holds are 49% more likely to be stunted and 57% more
likely to be underweight compared with the children

from non-poor households. For slums households with
improved sanitation facilities, children are 20% less likely
to be stunted compared with children living in house-
holds without improved sanitation facility. None of the
community characteristics (i.e. cluster-level variables)
considered in this analysis, except location, significantly
affects undernutrition status among children living in
the urban areas. Children living in slums within Dhaka
City Corporation are 19% more likely to be stunted
compared with the children living in slums in the other
City Corporations in the country. No significant pattern
was observed for household’s distance from health facil-
ity or availability of community health workers on the
child’s undernutrition status in the analysis.
The models A and B in Table 3 include all the vari-

ables that achieved a significance level of 0.10 or better
in the separate logistic models for individual-, house-
hold-, and cluster-level characteristics for stunting and
underweight respectively among children living in the
urban slums. The models thus includes several

Fig. 1 Non-parametric estimates of the relationship between HAZ score and selected determinants. Non-parametric graphical distribution of
selected determinants by nutritional index (standardized height-for-age z [HAZ] score). Majority of the determinants have approximately non-linear
relationships with the nutritional index
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individual-level variables, two household-level variables
and a cluster-level variable. The final model for stunting
(Model A) indicates that mother’s education, child’s age,
and household’s socio-economic status significantly af-
fects stunting level among children living in the urban
slums. Children of mothers having secondary education
or higher education are 24% less likely to be stunted,
compared with mothers with no education. Children’s
age and household’s socioeconomic status continue to
strongly affecting the likelihood of stunting among chil-
dren. However, regular exposure to mass media and im-
proved sanitation facility at the household level remain
protective against stunting but loses significance. The ef-
fect of region also loses its significance in the final
model for stunting. Also in the final model for under-
weight (Model B), mother’s education, child’s age, and
household’s socio-economic status significantly affects
underweight level among children living in the urban
slums. Interestingly, distance from the nearest health fa-
cility significantly lowers the likelihood of being under-
weight among children living in slums.

Fig. 2 Non-parametric estimates of the relationship between WAZ score and selected determinants. Non-parametric graphical distribution of
selected determinants by nutritional index (standardized weight-for-age z [WAZ] score). Majority of the determinants have approximately
non-linear relationships with the nutritional index

Fig. 3 Undernutrition status of under-five children of urban Bangladesh,
2013. Distribution (%) of stunting and underweight among under-five
children in Bangladesh by major urban domains, based on data from
2013 Urban Health Survey. Half of all under-5 children in City Corporation
slums were stunted (50%), whereas one-in-three under-5 children in
City Corporation non-slums were stunted (33%). Also, 43% of under-5
children in City Corporation slums were underweight, against 26% in
City Corporation non-slum areas
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Table 2 Distribution (%) of undernutrition status among under-5 children by selected background characteristics

Background characteristics Stunting Underweight

Slums Non-slums Slums Non-slums

Mother’s age at birth

< 20 years 53.1 35.6 46.0 33.6

20–34 years 48.2 33.1 41.1 25.2

35+ years 51.1 32.5 42.7 21.6

Birth order

1 50.9 30.0 43.7 26.5

2–3 47.6 35.4 40.9 25.1

4+ 52.7 41.7 44.3 36.0

Region

Other Division 47.3 31.7 42.9 26.9

Dhaka 51.1 34.5 42.2 26.1

Mother’s education

No education 53.1 47.7 46.2 40.5

Primary 53.2 41.9 46.0 33.3

Secondary+ 42.8 29.9 35.6 23.4

Child’s age in months

< 9 26.4 22.5 26.0 16.9

9–23 53.6 39.3 38.8 25.4

24–59 52.7 33.4 47.7 29.0

Wealth Quintile

Non-poor 42.3 30.4 34.5 23.4

Poor 52.1 43.6 45.2 36.6

Distance from health facility

< 1 km 49.9 33.1 42.1 26.1

1–2 km 49.1 34.7 44.7 27.6

> 2 km 49.3 33.4 34.0 26.3

Number of available community health worker

None 49.9 32.7 41.8 26.2

One 48.3 31.7 41.6 24.5

Two or more 50.2 36.5 43.8 28.4

Land ownership

Personal 49.3 33.5 42.3 26.5

Government 53.3 31.5 44.5 21.6

Duration of residence

< 2 years 51.1 30.7 46.5 31.1

2–5 years 47.7 35.2 41.7 27.7

> 5 years 49.8 33.4 42.2 25.8

Exposure to media (paper, radio or TV)

Less than daily 54.1 42.8 46.7 37.5

Daily 47.8 32.4 40.7 25.2
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Logistic models also indicate that the undernutrition
status among children living in the City Corporation
non-slums are predominantly affected by individual-level
characteristics (Table 4). Except mothers’ working out-
side home, all other individual-level variables included in
the regression models found to be significant (only
regular exposure to mass media remains significantly
protective against underweight but not stunting). Unlike
the children living in urban slums, mother’s age at birth
and birth order significantly affects the undernutrition
status of children living in the non-slums. Outside the
individual-level characteristics, only low socioeconomic
status significantly increases the likelihood of being
undernourished (nearly 80% more than the children
from non-poor households). Also, proper garbage dis-
posal from households reduced the likelihood of being
underweight by 20%.
When all the variables that achieved a significance

level of 0.10 or better in the separate logistic models for
individual-, household-, and cluster-level characteristics
for undernutrition were fitted in the regression models
(model C and D in Table 4) for the children living in the
non-slums, all individual-level characteristics except ex-
posure to mass media and mother’s working outside
home remained significant. Among the household- and
community-level characteristics, only household’s socio-
economic status remains significant in the final models.

Discussions
Understanding the nutritional status of children living in
urban areas, with a focus on slums, is imperative for a
comprehensive approach to tackle malnutrition. Evidence

suggests that under-five children living in slums are even
more malnourished than their counterparts living in rural
areas. Meaning, migrating to urban area – mostly for
better livelihood – does not necessarily improve the
undernutrition situation among the children of the poorer
population groups. For Bangladesh, urban population is
expected to overtake rural population by 2040, and a sig-
nificant part of the increase will be in slums. Wide dispar-
ities between urban slums and the rest of the country can
potentially push country indicators off track unless the
specific health and nutrition needs of the expanding slum
communities are addressed.
The results of this study show high levels of undernu-

trition among children living in urban slums, and this
finding coincides with other studies from this region
[19–21]. Looking into the cause of high this proportion
of undernutrition, studies claimed that immediate causes
of undernutrition are malnutrition in utero, inadequate
infant and young child feeding practices and early life in-
fections; followed by the intermediate and underlying
factors including (but are not limited to) child care prac-
tices, food security, household wealth, maternal educa-
tion, health services, hygiene practices and sanitation/
hygiene conditions [22–24]. Also, the consequence of
other household attributes, such as female literacy [25],
empowerment [26], and maternal health knowledge [27]
are being acknowledged.
The analyses carried out in this study validated the

role of the majority of these immediate and underlying
determinants of childhood malnutrition in the urban
areas of Bangladesh. Whilst the impact of mother’s age
at birth on stunting was not found significant for slums,

Table 2 Distribution (%) of undernutrition status among under-5 children by selected background characteristics (Continued)

Household size

1–3 48.9 34.7 41.0 29.0

4–5 50.1 33.5 43.3 24.8

6+ 49.4 32.6 42.2 27.4

Sanitation facility

Not-improved 54.3 33.4 46.0 25.5

Improved 48.7 33.5 41.8 26.7

Garbage disposal

In open space 50.8 35.9 43.6 31.3

Disposed 48.2 32.4 41.1 24.2

NGO’s membership

Not member 50.2 32.5 42.4 25.6

Member 46.7 46.3 43.2 36.8

Mother’s working status

Unemployed/works from home 48.5 32.7 40.8 26.4

Works outside home 54.7 40.7 49.9 26.3

Total observations 5,027 2,559 5,231 2,657
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Table 3 Regression estimates on undernutrition status among children living in urban slums, 2013

Background Characteristics Stunting Underweight

Individual- level Household- level Cluster- level Model A Individual- level Household- level Cluster- level Model B

Mother’s age at birth (reference: <20 years)

20-34 years 0.85 0.84

35+ years 0.84 0.83

Mother’s education (reference: no education)

Primary 1.03 1.05 1.03 1.07

Secondary + 0.67*** 0.74** 0.68*** 0.76**

Birth order (reference: 1)

2-3 0.90 0.90

4+ 0.99 0.93

Child’s age (reference: <9 months)

9-23 months 3.30*** 3.31*** 1.79*** 1.82***

24-59 months 3.13*** 3.15*** 2.50*** 2.57***

Exposure to media (paper, radio or TV) (reference: less than daily)

Daily 0.81* 0.86 0.83* 0.88

Mother’s working status (reference: unemployed/works from home)

Outside home 1.07 1.21* 1.16

NGO’s membership (reference: not member)

Member 0.85 1.03

Wealth status (reference: non-poor)

Poor 1.49*** 1.31** 1.57*** 1.36**

Duration of residence (reference: <2 years)

2-5 years 1.09 0.98

>5 years 1.03 0.96

Sanitation facility (reference: not improved)

Improved 0.80* 0.81 0.84 0.84

Garbage disposal (reference: in open space)

Disposed 0.96 0.98

Household size (reference: 1-3)

4-5 1.08 1.15

6+ 1.09 1.14

Distance from health facility (reference: <1 km)

1-2 km 0.96 1.11 1.12

>2 km 0.94 0.72 0.65*

Number of available community health worker (reference: none)

One 0.88 0.98

Two or more 0.95 1.07

Region (reference: other division)

Dhaka 1.19* 1.13 0.96

Exponentiated coefficients; * p < 0.05, ** p < 0.01, *** p < 0.001
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unlike other studies in the region [28], children of youn-
ger mothers are more likely to be stunted in the non-
slums. This analysis found that mothers’ educational
level significantly affects malnutrition among children,

which is consistent with studies showing that maternal
education is a strong predictor of child stunting after
adjusting other factors at individual, household and
community levels [29–32]. Though higher educational

Table 4 Regression estimates on undernutrition status among children living in urban non-slums, 2013

Background Characteristics Stunting Underweight

Individual- level Household-level Cluster- level Model C Individual- level Household-level Cluster- level Model D

Mother’s age at birth (reference: <20 years)

20-34 years 0.76* 0.78 0.66** 0.68**

35+ years 0.54* 0.58* 0.40*** 0.43**

Mother’s education (reference: no education)

Primary 0.85 0.87 0.78 0.80

Secondary + 0.56** 0.62** 0.53*** 0.60**

Birth order (reference: 1)

2-3 1.36** 1.35** 1.04 1.05

4+ 1.52* 1.49 1.50 1.47

Child’s age (reference: <9 months)

9-23 months 2.30*** 2.30*** 1.68** 1.67**

24-59 months 1.73*** 1.73*** 2.02*** 2.01***

Exposure to media (paper, radio or TV) (reference: less than daily)

Daily 0.85 0.71* 0.84

Mother’s working status (reference: unemployed/works from home)

Outside home 1.34 1.33 0.88

NGO’s membership (reference: not member)

Member 1.57** 1.51* 1.49* 1.38

Wealth status (reference: non-poor)

Poor 1.80*** 1.35** 1.79*** 1.32*

Duration of residence (reference: <2 years)

2-5 years 0.96 0.98

>5 years 1.15 0.88

Sanitation facility (reference: not improved)

Improved 0.96 0.96

Garbage disposal (reference: in open space)

Disposed 1.00 0.80* 0.84

Household size (reference: 1-3)

4-5 1.01 0.87

6+ 1.01 1.06

Distance from health facility (reference: <1 km)

1-2 km 1.08 1.08

>2 km 1.06 1.02

Number of available community health worker (reference: none)

One 0.94 0.93

Two or more 1.18 1.13

Region (reference: other division)

Dhaka 1.14 0.96

Exponentiated coefficients; * p < 0.05, ** p < 0.01, *** p < 0.001
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attainment should increase the likelihood of mothers’
working outside home, the study sample indicates that
mothers’ engagement in working outside home was low
(overall 13% mothers worked outside home, 19% in
slums and 9% in non-slums) and poverty, rather than
educational attainment, primarily drove mothers to work
outside. Logistic regression model at individual-level
found that mothers’ working outside home significantly
increased childhood underweight, but it lost significance
in the final model after adding household’s wealth status.
Child’s birth order and size of the family has a strong

relationship with child’s nutrition status, especially in
case of children from slums. This matches with other
studies showing that likelihood of children being mal-
nourished has strong association with parity [33, 34].
Younger children being more likely to be malnourished
(stunted) was also found in our analysis, which coincides
with other papers looking into urban children’s nutrition
status [35–37]. Other household and societal factors like
mother’s exposure to mass media, NGO membership/
access to social entities also plays an important role for
determining the nutritional status of the children [38, 39].
Our study indicates that, children from poor families

are more likely to be more malnourished, which coin-
cides with other evidences. In developing countries, as
predicted children from poorer section of the commu-
nity are more prone to be malnourished [40]. For people
living in slums, poverty is perceived with income and
consumption patterns. In majority cases, poor are in-
volved in stumpy earning jobs and often has inadequate
income to support their basic needs. The truncated level
of earning of the urban poor subsequently results in
spending majority of the earnings on food, mainly sta-
ples like rice, cereals, lentils, potatoes and vegetables,
and usually evade costly items like meat and poultry,
milk and fruits. There are school of thoughts, that indi-
cates that, chronic malnutrition and undernutrition
among children is often the result of deprivation of such
necessary food items over a long period of time [41, 42].
For Bangladesh, Dhaka consists the largest proportion of
poor urban inhabitants [43] and almost half of the poor
households of Dhaka’s slums are hardcore poor [44, 45].
This may explain the higher proportion of children liv-
ing in Dhaka slums to be more undernourished.
Our analysis came up with some interesting results,

particularly on the significant protective effects of media
exposure and sanitation facilities in slum settings, and
significant protective effects of media exposure and gar-
bage disposal in non-slums settings – children living in
the slums with improved sanitation facilities are less
likely to be stunted or underweight, and children living
in the non-slums with proposer garbage disposal at
household levels are less likely to be underweight. This
supports the recent evidence that suggests that

environmental contamination causes growth faltering
mediated through environmental enteropathy [46, 47].
This condition develops when young children are repeat-
edly exposed to pathogenic bacteria that colonize the
normally sterile small intestinal mucosa. Environmental
enteropathy sets up a chronic inflammation in the small
intestinal mucosa, damaging the mucosal villi that ab-
sorb nutrients and preventing proper absorption of nu-
trients leading to malnutrition.

Recommended interventions for improving nutritional
status of children in urban slums
In order to effectively address the high undernutrition
among under-five children in urban Bangladesh, a multi-
pronged approach would be required involving both the
social development and nutrition-based interventions.
First, this study shows that maternal factors significantly
affect a child’s nutritional status, thus improvement in
the social status of women by increasing age at birth and
maternal educational status will have a positive impact
on nutrition status of the children [28, 48]. Efforts di-
rected towards improvement of women empowerment
and restricting family size will also play a crucial role in
addressing undernutrition among children living in
slums. Second, results of our analysis suggests that it is
the environment in a slum setting littered with patho-
genic bacteria that predisposes a child to environmental
enteropathy. To prevent this condition, we need ad-
equate planning and sustained investment for improving
personal hygiene, functional latrines, and proper garbage
disposal in the City Corporation slum areas. Third,
specific nutrition-specific as well as nutrition-sensitive
interventions needs to be implemented targeting slum
population, which have demonstrated evidence for redu-
cing childhood undernutrition. Some of the priority
interventions for urban slums, based on this study’s find-
ings, are highlighted below:

1. Nutrition education: Need-based nutrition
education and behavioral change communication for
the family has been effective in favorably changing
feeding practices in urban slums [49]. Studies indicate
that nutrition education activities promote early and
exclusive breastfeeding as well as complementary
feeding among infants, particularly when the families
are supported by enabling social networks [15, 50].
Study on urban slums of Bangladesh also suggests that
nutrition education program has stronger
impact in improving the nutritional status of
children compared with targeted food
supplementation programs [51].

2. Infection control in urban communities: In slum
settings, children are especially susceptible to
undernutrition due to environmental enteropathy.
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Improving drainage and sanitation facilities, and proper
garbage disposal are the major nutrition-sensitive
interventions with strong level of evidence. Also,
deworming found to be an intervention that
improves micronutrient status among children and
adolescents [50, 52].

3. Capacity building of service providers: Trained
service providers and community workers do not
only enhance access to healthcare for the entire
community but also can identify undernutrition and
deliver nutrition education to mothers and children
in the communities like urban slums, where public
healthcare is absent [48, 53]. The community health
workers need to be equipped with knowledge and
skills to implement the nutrition components of the
health program efficiently.

4. Multi-sectoral approach: Poverty stands out to
have a major impact on undernutrition level among
children lining in urban slums of Bangladesh. In
order to address this, we need to link integrated
health and nutrition services to social transfer
mechanisms for the ultra-poor households.
Bangladesh itself provides multiple examples of
effective social transfer programs that have
significantly improve nutritional outcomes – like
food-for-work projects of the Government [54]; asset
transfer and cash stipend by an non-government
organization [55]; cash-for-work project of the Chars
Livelihoods Program [56], etc. Based on these
experiences, Bangladesh needs to design and
implement appropriate social transfer programs
targeted for ultra-poor households for urban slums.

Conclusions
In the context of Bangladesh, this is the first attempt to
explore the determinants of undernutrition in major
urban domains using representative sample. In sum-
mary, almost half of all under-5 children in slums were
undernourished, and in terms of severity, the proportion
of children severely undernourished in slums is nearly
double than that of the non-slums. Poor nutritional sta-
tus is a major concern in slum areas, particularly as this
group is expected to grow rapidly in the next few years.
The situation calls for specially designed and well tar-
geted interventions that take into account that many of
the mothers are poor and less educated, which affects
their ability to provide care to their children. Apart from
effective nutrition-specific interventions, Bangladesh
needs to adopt multi-sectoral approach to tackle under-
nutrition in the post-MDG era in urban Bangladesh.
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