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Abstract

Background While recent evidence suggests that the overall prevalence of overweight in young children in Bangladesh is
low, little is known about variation in trends by sex, socioeconomic status, urbanicity, and region. We investigated the trends
in overweight among children aged 24-59 months by these factors, using nationally representative samples from Bangladesh
Demographic and Health Surveys (BDHS) between 2004 and 2014.

Methods Data from four BDHS surveys conducted between 2004 and 2014, with valid height and weight measurements of
children, were included in this study (n = 15,648). BMI was calculated and the prevalence of overweight (including obesity)
was reported using the International Obesity Taskforce (IOTF) classification system. To explore the association between
socioeconomic status and childhood overweight, we used multivariable logistic regression.

Results The overall prevalence of overweight among children aged 24-59 months increased from 1.60% (95% CI:
1.20-2.05%) in 2004 to 2.33% (95% CI: 1.82-2.76%) in 2014. Among girls, the overweight trend increased significantly
(adjusted odds ratio (OR) comparing 2014 vs. 2004: 2.02 95% CI: 1.52-2.68), whereas among boys the trend remained
steady. When compared with households with the poorest wealth index, households with richest wealth index had higher
odds of childhood overweight among both boys (OR 2.39, 95% CI: 1.76-3.25) and girls (OR 1.86, 95% CI: 1.35-2.55).
Higher household education level was also associated with childhood overweight. Subgroup analyses showed that relative
inequalities by these factors increased between 2004 and 2014 when adjusted for potential confounders.

Conclusions There is a rising trend in overweight prevalence exclusively among girls aged 24-59 months in Bangladesh.
Childhood overweight is associated with higher household education and wealth index, and the relative disparity by these
factors appears to be increasing over time. These unmet inequalities should be considered while developing national public
health programs and strategies.

Introduction

The burden of overweight and obesity among children has
risen significantly in recent decades and is now considered
one of the biggest global health problems of the 21st cen-
tury, owing to established links with various adulthood
morbidities and premature mortality [1-3]. Recent global
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estimates suggest that nearly one in every five children in
high-income countries is overweight [4]. Although the
prevalence of childhood obesity and overweight in low- and
middle-income countries (LMICs) appears quantitatively
lower when compared with that of high-income countries,
the determinants and burden of childhood obesity and
overweight in these non-Western settings may vary
importantly by population contexts like demographic and
socioeconomic characteristics [5, 6].

According to a recent landmark global study, published by
the Global Burden of Disease obesity collaborators, in 2015,
Bangladesh (a dense and populous LMIC in South Asia) had
the lowest overall prevalence of childhood obesity (1.2%) and
6th lowest overall prevalence for adult obesity (male 2.3%,
female 3.7%) of the 195 countries studied [1]. Despite the
lowest overall prevalence estimates, between 1990 and 20135,
the greatest percent increases in age-standardized body mass
index-related deaths and disability-adjusted life-years globally
were also recorded in Bangladesh, with relative increases of
133.6% and 139.4%, respectively [1].

This discrepancy deserves warrants further study, to dis-
entangle national obesity and overweight estimates by key
drivers of inequality such as age group, sex, socioeconomic
status, urbanicity, and changes over time. To date, however,
studies on childhood overweight and obesity in Bangladesh
have been limited by: insufficient power or detail (e.g.,
absence of data separately on urban and rural settings or time
trends), use of suboptimal data sources (e.g., surveys based
on non-representative population subsets), and methodolo-
gical constraints (e.g., not employing well-established
thresholds to define childhood overweight and obesity
which precludes cross-comparison of estimates) [7-11].

To characterize childhood overweight and obesity in
greater detail and address scientific uncertainties, we have
conducted a large, comprehensive study, using nationally-
representative data collected between 2004 and 2014 from
>15,000 randomly-chosen children, including information
on a wide range of demographic and socioeconomic factors.
The key objectives of this study were: (i) to estimate pre-
valence of overweight and obesity in Bangladeshi children
by factors like age at survey, sex, socioeconomic status,
urbanicity, and region; (ii) to describe the relative disparities
in childhood overweight and obesity burden by these factors
over time; and (iii) to quantify the associations of these
characteristics with childhood overweight and obesity.

Methods
Data sources and study design

This is a cross-sectional study based on Bangladesh
Demographic and Health Surveys (BDHS).

BDHS surveys are nationally-representative surveys
conducted every 3-5 years by the National Institute for
Population Research and Training (NIPORT) of the Min-
istry of Health and Family Welfare, Government of Ban-
gladesh with technical assistance from the ICF
International, located in Calverton, Maryland, USA [12].
General details of the survey methodology have been
published elsewhere [13-16]. Briefly, these surveys are
based on two-staged stratified sampling of households
nationwide. In the first stage, census enumeration areas are
selected using probability proportional to size (PPS) sam-
pling technique through statistics provided by the Bangla-
desh Bureau of Statistics (BBS). In the second stage,
households are selected through systematic random sam-
pling from the complete listing of households within a
selected enumeration area.

Ethical approval for BDHS surveys has been received
from the ICF International Institutional Review Board.
Informed consent was provided by the mothers of children
from whom data were collected before commencement of
the survey. Additional consent was provided before the
taking of anthropometric measurements. All data were de-
identified at the cluster level and anonymized for protection
of privacy, anonymity, and confidentiality. The data files are
freely available from the MEASURE Demographic and
Health Surveys (DHS) website (www.dhsprogram.com).
We received authorization from the DHS program for using
the relevant datasets for this analysis.

The current study is based on four consecutive BDHS
surveys, using standardized protocol and instruments, con-
ducted between 2004 and 2014. The response rates for these
surveys were high (between 97 and 98.6%). The detailed
methods and questionnaire of these Bangladeshi surveys are
available in the final reports of BDHS [13-16]. We used
children's record (coded as “KR” in DHS program) datasets
which contained information about children born in the last
5 years prior to the survey (aged 0-59 months). The present
analysis is based on children aged 24-59 months who had
valid measurement of their weight and height. We excluded
children aged less than 24 months because there is no
available classification system for defining overweight at
this age. A flowchart of sample selection from each BDHS
survey for the present analysis is shown in Supplementary
Figure S1.

Anthropometric measurement and defining
childhood overweight

In the included BDHS surveys, height and weight of the
children were measured by trained personnel using stan-
dardized instruments and procedures. Lightweight SECA
scales (Hamburg, Germany) with digital screen, designed
and manufactured by the United Nations Children’s Fund
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Table 1 Characteristics of the
sampled children aged

BDHS 2004 BDHS 2007 BDHS 2011 BDHS 2014

24-59 months in the Bangladesh Variable Categories n % n % n % n %
Demographic and Health Survey
(BDHS) from 2004 to 2014. Total no. of children 3600 3163 4720 4165
Sex of the child Male 1873 52.0 1600 50.6 2419 513 2129 5I1.1
Female 1727 48.0 1563 49.4 2301 488 2036 489
Age of the child 2 years 1219 339 1079 34.1 1439 30.5 1405 33.7
3 years 1214 33.7 1048 33.1 1681 35.6 1377 33.1
4 years 1167 324 1036 32.8 1600 33.9 1383 33.2
Area Urban 1082 30.1 1078 34.1 1432 303 1311 31.5
Rural 2518 69.9 2085 659 3288 69.7 2854 68.5
Division® Barisal 402 112 436 138 524 11.1 472 113
Chittagong 781 21.7 634 20.0 902 19.1 799 19.2
Dhaka 799 222 662 209 797 169 695 16.7
Khulna 467 13.0 386 122 532 113 448 108
Rajshahi 689 19.1 498 157 547 11.6 522 125
Rangpur 633 134 521 125
Sylhet 462 128 547 173 785 16.6 708 17.0
Highest household educational level No education 1386 385 935 29.6 994 21.1 713 17.1
Primary 1135 31.5 1012 32.0 1470 31.1 1168 28.0
Secondary 887 24.6 988 31.2 1882 399 1876 45.0
Higher 192 53 226 7.1 374 79 408 9.8
Wealth index Poorest 839 233 659 20.8 1081 229 931 224
Poorer 715 199 651 206 931 19.7 780 18.7
Middle 641 178 592 187 879 18.6 808 194
Richer 661 184 592 187 893 189 842 20.2
Richest 744 207 669 212 936 19.8 804 193

n = Number of child

“Rangpur division was formed in 2010

(UNICEF), were used to measure weight. The height/length
was measured by boards, produced by Shorr Productions
(Maryland, USA). In children with height less than 85
centimeters, recumbent length was measured, whereas
standing height was measured for those taller than this.
Body mass index (BMI) was calculated by dividing body
weight (kg) by squared height (m?) [13-16].

We used the age and sex-specific BMI cut-offs from the
International Obesity Task Force (IOTF) [10, 11] for
defining childhood overweight. In IOTF classification, a
child aged 2-18 years is classified as overweight if their
BMI is larger than the age and sex-specific BMI cut-off
corresponding to an adult BMI of >25 kg/m?* [10, 11].

Demographic and socioeconomic characteristics

BDHS surveys collected information about the character-
istics of selected households and their respondents using
face-to-face interview administered standardized ques-

tionnaires, conducted by trained personnel. Child’s place of
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residence was dichotomized into urban and rural based on
country-specific definitions. BBS constructed a country-
specific wealth index using principal components analysis
from data on household assets including durable goods (i.e.,
bicycles, televisions, etc.) and dwelling characteristics (i.e.,
sanitation, source of drinking water and construction
material of house, etc.) [13—16]. This is then categorized
into five groups (i.e., poorest, poorer, middle, richer, and
richest) based on the quintile distribution of the sample.
Household’s highest education level was categorized as no
education, primary, secondary and higher categories.

Statistical analysis

The distributions of sociodemographic characteristics of
included children are described as proportions for catego-
rical variables and as mean + standard deviation (SD) for
continuous variables, for each BDHS survey.

Following the instructions in the DHS guide on analysis
of their datasets [17], we used sampling weights to calculate
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the prevalence of overweight to ensure that the estimates are
representative of the Bangladeshi population. We calculated
the overall prevalence of overweight and obesity (referred
to hereafter as “overweight”) among children aged
24-59 months and 95% confidence intervals (Cls) for these
were calculated using a logit transform of the estimate. All
overweight prevalence estimates in our analysis included
children with obesity as well. We calculated overweight
prevalence in subgroups of children by sex, age, urbanicity,
division, and socioeconomic status to examine trends of
childhood overweight by these factors.

To assess the relative disparities in childhood overweight
over time by these factors, we used multivariable logistic
regressions with survey year as the explanatory variable and
other factors (age of the child, area of residence, and divi-
sion), when appropriate, as adjustment variables. This
approach estimated the odds ratios (ORs) of childhood
overweight over time with reference to a baseline year (e.g.,
2004) in subgroups of children by socio-demographic fac-
tors studied.

We studied associations of socioeconomic status (i.e.,
household wealth index and highest education level) with
childhood overweight in the total sample from four surveys.
Then, to see whether these associations vary from survey to
survey, we did the analyses separately for each survey. We
employed a forward stepwise approach to build multi-
variable logistic regression models and conducted like-
lihood ratio tests, examining Chi-square statistics, to
ascertain whether adding a variable improved the model fit.

When more than two categories were compared, group-
specific confidence intervals (gs-CIs) were estimated using
the variance of the log risk for each group. This allows
comparisons to be made between two exposure groups,
even if neither is the reference group [18]. Conventional CIs
are provided in case of two categories being compared. All
analyses were performed using Stata v14.2 (StataCorp,
College Station, TX, USA).

Results
General characteristics of the study participants

A total of 15 648 children aged 24-59 months from four
BDHS surveys conducted between 2004 and 2014 were
included in this study. The general characteristics of the
study participants in these surveys have been summarized in
Table 1. Briefly, the age and sex distributions of the chil-
dren sampled in each survey were largely similar. Two-
thirds or more of the sampled children were from rural
areas, with higher proportions of children included from
Dhaka and Chittagong divisions, compared to the other five
divisions. The percentage of households with no education

reduced from 39 to 17%, while the percentage of house-
holds with higher education almost doubled (from 5.3 to
9.8%) between 2004 and 2014 (Table 1).

Prevalence of childhood overweight over time, by
factors studied

Figure 1 showed the prevalence of thinness, normal weight,
overweight and obesity among children aged 24-59 months
in Bangladesh between 2004 and 2014. The prevalence of
overweight increased from 1.1% in 2004 to 1.7% in 2014
and less than 1% children had obesity in these years. The
prevalence of overweight and obesity among children
increased from 1.6% (95% CI: 1.2-2.1%) in 2004 to 2.3%
(95% CI: 1.8-2.8%) in 2014. Among girls, the overweight
prevalence increased almost two-folds during this period
(1.4-2.8%) whereas the prevalence among boys remained
steady (Fig. 1).

We estimated overweight prevalence in subgroups of
boys and girls, by age, area of residence, division, house-
hold’s highest education, and wealth index in each survey
(Fig. 2). For boys, a higher prevalence of overweight was
found in urban areas than rural areas in all surveys. This
urban-rural difference was not replicated among girls,
except for the most recent survey in 2014. We observed no
specific pattern in overweight prevalence among boys and
girls according to division. Both boys and girls in house-
holds with higher educational qualification or in the richest
wealth index had higher prevalence of overweight when
compared with households with lower education level or
poorer wealth index. There were also increasing trends of
overweight among boys and girls in households with
higher education or richest wealth index from 2004 to 2014
(Fig. 2).

Relative disparities in childhood overweight over
time

To explore the relative disparities in childhood overweight
burden over time in subgroups of boys and girls by various
factors, we calculated ORs for overweight by survey year
with reference to the 2004 survey (Table 2). The overall
trend of overweight among boys was not significant (OR
comparing 2014 vs. 2004: 098, 95% CIL 0.72-1.32)
whereas girls had a significant increase in the trend of
overweight (OR comparing 2014 vs. 2004: 2.02, 95% CI:
1.52-2.68). In subgroup analysis among boys by the levels
of area, education and wealth index, the trend of overweight
was not significant except for households with higher
education level (OR comparing 2014 vs. 2004: 1.84, 95%
CI: 1.12-3.04) (Table 2). Among girls, the prevalence of
overweight in urban area increased 3.60 times between
2004 and 2014 (OR 3.60, 95% CI: 2.42-5.36). There was
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significant increase in overweight prevalence over the study
period among girls from households in the richer or richest
wealth index and those in secondary or higher education
(Table 2).

Association of socioeconomic status with childhood
overweight

In the combined analysis of all survey data, we found that
households in the richest wealth quintile had higher odds
ratio of having childhood overweight among both boys
(OR 2.39; 95% CI: 1.76-3.25) and girls (OR 1.86; 95%
CI: 1.35-2.55). Households with a higher education level
also had increased odds of childhood overweight (Boys
OR 4.33, 95% CI: 3.12-6.01; Girls OR 2.14, 95% CI:
1.38-3.31), compared with households with no education
(Fig. 3). Supplementary Tables S2 and S3 show the effects
of adjustment by various factors on the associations of
household’s highest education level and wealth index with
childhood overweight. As confirmatory data, we looked at
the associations of socioeconomic status and obesity only,
and found similar results (Supplementary Table S4). When
we studied the association of household’s socioeconomic
status with childhood overweight separately for each sur-
vey year, we observed that the relative difference in
overweight burden between households with higher and
lower socioeconomic status widened over the survey
years. Among boys, the OR for richest vs. poorest
household wealth index were 1.28 (95% CI 0.59-2.76)
and 3.48 (95% CI 2.01-6.05) in 2004 and 2014, respec-
tively. Among girls, there was no appreciable change for
ORs comparing richest vs. poorest between 2004 and 2014
because the corresponding 95% Cls overlapped (Table 3).
For ORs comparing households with higher education vs.
no education, there was an increase between 2004 and
2014 among both boys and girls, reflecting that the
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socioeconomic disparity for childhood
increased over time.

overweight has

Discussion

The present study highlights that in Bangladesh while
overall prevalence estimates for overweight among
community-dwelling children aged 24-59 months appear
low, there was an increasing trend in estimates between
2004 and 2014 exclusively among girls. There was also a
substantial increase in the overweight burden amongst
urban populations and in households with higher socio-
economic status among both boys and girls. Additionally,
childhood overweight in Bangladesh was associated sig-
nificantly with higher household education and wealth
index, and the relative disparity by these factors continued
to increase over time.

In our study, the prevalence of overweight among chil-
dren aged under-five years was generally found to be low in
each survey. The low prevalence rates were in line with
earlier studies conducted at similar time points [1, 19, 20].
However, earlier studies had relatively smaller samples
based on various specific populations which did not allow
them to estimate a nationally-representative estimate for
childhood overweight. We were able to reliably estimate the
country-representative prevalence of childhood overweight
in our study, which is also based on internationally-
comparable cut-offs. Despite the relatively low prevalence
of overweight and static trend, this translates to a large
number of individuals with overweight and obesity due to
the large population in this age group within Bangladesh
and other South Asian countries [21]. This is likely to result
in a double burden of childhood malnutrition in these
countries due to the already high prevalence of childhood
stunting and underweight within them [22, 23].
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Fig. 2 Prevalence (%) of overweight (including obesity) among
children aged 24-59 months in Bangladesh from 2004 to 2014 by
various sociodemographic characteristics. Sampling weights

There was large variability in rates of overweight in
subgroups of children by age, sex, urbanicity, regions, and
socioeconomic status. We also observed increasing trends
in overweight prevalence amongst urban populations and in
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provided by the Demographic and Health Survey (DHS) [12] was used
to estimate the country-representative prevalence.

households with higher socioeconomic status for both boys
and girls. These findings show that reporting only national
prevalence may hide variations in overweight burden by
these factors and public health approaches should consider
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Table 2 Odds ratio with 95% group-specific confidence intervals (gs-CIs) for trend of childhood overweight (including obesity) among boys and
girls aged 24-59 months between 2004 and 2014, by levels of various characteristics.

Adjusted odds ratio (95% gs-CI)*

BDHS 2007

BDHS 2011

BDHS 2014

Variable Categories
BDHS 2004
Among boys
Overall 1.00 (0.71-1.41)
Area Urban 1.00 (0.58-1.71)
Rural 1.00 (0.64-1.56)
Wealth index Poorest 1.00 (0.44-2.25)
Poorer 1.00 (0.47-2.15)
Middle 1.00 (0.40-2.47)
Richer 1.00 (0.47-2.15)
Richest 1.00 (0.51-1.95)

Household highest education

No education

1.00 (0.51-1.96)

Primary 1.00 (0.56-1.78)
Secondary 1.00 (0.51-1.95)
Higher 1.00 (0.37-2.70)

Among girls
Overall 1.00 (0.66-1.52)
Area Urban 1.00 (0.44-2.26)
Rural 1.00 (0.61-1.64)
Wealth index Poorest 1.00 (0.40-2.47)
Poorer 1.00 (0.43-2.35)
Middle 1.00 (0.29-3.40)
Richer 1.00 (0.14-7.21)
Richest 1.00 (0.49-2.05)

Household highest education

No education

1.00 (0.47-2.13)

Primary 1.00 (0.53-1.90)
Secondary 1.00 (0.37-2.68)
Higher 1.00 (0.25-4.05)

1.06 (0.76-1.48)
1.20 (0.75-1.91)
0.96 (0.60—1.54)
0.74 (0.27-2.01)
1.01 (0.50-2.05)
0.66 (0.21-2.08)
0.54 (0.17-1.68)
1.83 (1.15-2.92)
1.76 (0.93-3.33)
0.85 (0.45-1.61)
0.52 (0.21-1.24)
2.19 (1.15-4.16)

1.52 (1.06-2.16)
1.52 (0.78-2.93)
1.57 (1.03-2.40)
2.86 (1.50-5.44)
0.82 (0.37-1.83)
1.79 (0.64-4.98)
4.86 (1.82-12.99)
0.98 (0.47-2.08)
2.06 (1.08-3.92)
0.94 (0.47-1.91)
243 (1.34-4.41)
0.91 (0.22-3.71)

0.94 (0.70-1.24)
1.26 (0.85-1.85)
0.70 (0.46-1.07)
0.84 (0.43-1.64)
0.46 (0.19-1.11)
1.03 (0.53-1.98)
0.79 (0.35-1.77)
1.32 (0.84-2.08)
0.42 (0.13-1.32)
0.81 (0.47-1.39)
1.17 (0.76-1.82)
1.33 (0.74-2.40)

1.82 (1.39-2.38)
1.56 (0.88-2.79)
1.89 (1.39-2.56)
2.16 (1.25-3.73)
0.72 (0.35-1.46)
1.49 (0.57-3.88)
8.77 (5.06-15.20)
1.81 (1.08-3.04)
2.60 (1.49-4.54)
1.08 (0.63-1.85)
2.52 (1.63-3.89)
2.28 (1.06-4.88)

0.98 (0.72-1.32)
1.23 (0.81-1.87)
0.82 (0.53-1.27)
0.64 (0.26-1.55)
0.24 (0.07-0.82)
1.23 (0.63-2.38)
1.07 (0.49-2.32)
1.46 (0.93-2.30)
0.82 (0.32-2.13)
0.46 (0.20-1.06)
1.13 (0.71-1.81)
1.84 (1.12-3.04)

2.02 (1.52-2.68)
3.60 (2.42-5.36)
1.44 (0.96-2.15)
2.12 (1.08-4.18)
0.79 (0.36-1.74)
171 (0.67-4.41)
4.81 (2.08-11.14)
3.02 (2.01-4.55)
1.94 (0.84-4.48)
1.28 (0.73-2.21)
2.75 (1.78-4.23)
3.38 (1.88-6.07)

*Multivariable logistic regressions were fitted by putting survey year as the explanatory variable to estimate adjusted odds ratios of childhood
overweight by survey year. Regression models were adjusted for age of the child, area of residence, division, household wealth index, and
household highest education, as appropriate. 95% gs-Cls were estimated for explanatory variable with more than two categories to allow
comparisons between any two categories, even if neither is the reference group [16]

these variations, especially as countries continue to develop
economically and environmentally.

The observed urban-rural gap in the childhood overweight-
obesity prevalence in our study is similar to previous findings
in the LMIC context [4, 7, 8, 19, 21, 23-25]. Das et al.
reported an increasing trend in overweight and obesity in
urban population in Bangladesh, both for children under 5
years (from 0.64% in 1993 to 5.15% in 2011) and children
aged 5-19 years (from 0.80% in 1993 to 6.70% in 2011) [8].
Additionally, an urban-rural comparison of overweight trend
in the last two decades in Bangladesh showed a higher net
increase in overweight prevalence in urban children than in
rural children (net increases of 2.0% and 1.4%, respectively)
[7]. Rapid urbanization in LMICs is playing a major role in
the increase of overweight-obesity prevalence both among
children and adults [4, 21]. For example, in Bangladesh, rapid

SPRINGER NATURE

and unplanned urbanization reduced the number of play-
grounds which may have led to more sedentary lifestyles and
less physical activity amongst children [8]. A recent case-
control study in Bangladesh reported that having an over-
weight parent and sedentary activities for more than four
hours a day (including watching television and playing games
on the computer) were associated with overweight-obesity in
urban school children [26]. In addition, the higher availability
of fast-food chains serving high calorie and processed foods
in urban locations contributes significantly to the growing
burden of childhood obesity [27].

Contrary to the usual inverse relationship between socio-
economic gradient and childhood overweight observed in
developed countries [28-30], we found higher socio-
economic status was positively associated with higher
overweight prevalence. Moreover, the socioeconomic
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Socioeconomic  No. of Overweight

Fig. 3 Association of Sex status children cases 0Odds Ratio (95% Cl)
household’s highest education Boys
level and wealth index with Wealth index Poorest 1794 26 — 1.00 (0.67, 1.49)
childhood overweight Poorer 1615 24 S 0.99 (0.66, 1.50)
(including obesity) among Middle 1447 28 - 1.28 (0.88, 1.86)
boys and girls aged Richer 1549 23 — 0.91(0.60, 1.37)
24-59 months. Odds ratio with Richest 1616 67 — 2.39 (1.76, 3.25)
floatin nfidence in 1
95% Olat lg Cg f de fe . t.erva Household No education 2080 29 — 1.00 (0.68, 1.46)
were calcu ated from logistic highest education Primary 2437 43 +-— 1.24(0.92, 1.68)
regression and models were Secondary 2853 53 .- 1.30(0.99, 1.71)
adjusted for child’s age, area of Higher 650 43 —=— 4.33(3.12,6.01)
residence, division, and survey
year. 95% FCls were estimated Girls
for an explanatory variable with Wealth index Poorest 1716 38 — 1.00 (0.72, 1.39)
more than two categories to Pgorer 1462 27 S 0.84 (0.57, 1.24)
allow comparisons between an Middle 1473 17 0.52(0.32,083)
P A Y Richer 1439 24 —_— 0.74 (0.49, 1.11)
two categories, even if neither is Richest 1537 57 . 1.86 (1.35, 2.55)
the reference group [18].
Household No education 1948 36 — 1.00 (0.71, 1.41)
highest education Primary 2348 46 —— 1.02 (0.76, 1.36)
Secondary 2780 58 —a— 1.00 (0.77, 1.30)
Higher 550 23 —_— 2.14 (1.38, 3.31)
0.5 1 2 3 456

disparity in childhood overweight prevalence increased
between 2004 and 2014. It is hypothesized that socio-
economic groups which have the easier access to energy-
dense diets suffers more from overweight and obesity. In
developed countries, children from less affluent households
usually have more access to fast-foods and suffer from
overweight and obesity disproportionately in comparison to
their counterparts [28]. A recent study on Bangladeshi
urban populations found that compared to households with
low socioeconomic status, children from households with
higher socioeconomic status had two-fold risk [OR 1.99;
95% CI. 1.02, 3.82] of being overweight [8]. A recent
systematic review on childhood overweight and obesity in
India also suggested that overweight and obesity rates in
children are increasing in higher socio-economic groups
[31]. Factors like increased purchasing power parity (PPP),
changing social norms i.e. preferring to dine out or eat
processed food to home cooking and a lack of an envir-
onment promoting physical activity, are thought to be
contributing to the overweight and obesity burden in the
urban affluent society.

There has been a considerable decline in the trend of
underweight children under the age of 5 years in Bangladesh
over the last two decades [7]. Reports from the DHS surveys
showed that the prevalence of underweight children in this
age group was 48% in 1999 and 33% in 2014 [13-16, 32].
Economic growth, higher maternal literacy, improved feed-
ing practices for infants and young children and better
immunization coverage contributed to this [4, 7, 22]. How-
ever, there has been simultaneous urbanization and indus-
trialization, an adoption of Westernized lifestyles and a lack
of physical activity, resulting in an increased prevalence of

Odds ratio for overweight (95% Cl)

overweight and obesity, particularly amongst children in the
higher socio-economic classes [20]. Therefore, we often see
a contrasting scenario—undernutrition in the poorer section
and over-nutrition in the richer section of the society,
resulting in a double burden of malnutrition overall.

The strengths of our study include the use of nationally
representative samples and objectively measured height and
weight, obtained by trained health field researchers using
calibrated equipment. We used the IOTF classification
system to estimate the prevalence of overweight among
children, which will make the observed estimates inter-
nationally comparable. However, the study lacks informa-
tion regarding dietary and lifestyle factors, meaning we
were unable to explain changes in the prevalence of over-
weight amongst the population. There were ~3000 children
from all four surveys who did not have BMI information
available. However, from BDHS reports, it is evident that
children with and without BMI information did not vary in
terms of sociodemographic characteristics. Childhood is a
period of dynamic growth and development and composite
indicator like BMI may capture only one aspect of child-
hood adiposity. We did not have other measures of adip-
osity and body size which could represent other aspects of
childhood adiposity.

Our study provides evidence for inequalities in childhood
overweight by factors like sex, region, urbanicity, and
socioeconomic status. Public health interventions and
policies must target children who are at risk of developing
overweight. This is particularly important for countries in
which the prevalence of both overweight and underweight
is a problem and interventions that counter both must be
developed and implemented. It is also crucial that
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surveillance data continues to be collected that allow trends
to be monitored at a subnational level.

In summary, our study involving four nationally-
representative samples found a rising trend in overweight
and obesity prevalence exclusively among girls aged
24-59 months. There are also significant and specific
increases of these outcomes among children who are based
in urban setting or belonged to households with high
socioeconomic level and the relative disparity by these
factors appear to be increasing over time in Bangladesh.
The present study, therefore, highlights that in resource-
poor settings, where the aggregate burden of childhood
overweight and obesity appear low, important unmet
inequalities exist and these should be considered while
developing national public health programs and strategies.
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