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Executive Summary

Childhood underweight is a consistent public health problem globally. About 12.6 per cent
of the total under-five children (85.4 million) were underweight in 2020, while half of the
underweight burden (42 million) belonged to the Southeast Asian Region. Being underweight
is one of the major risk factors for early neonatal mortality and morbidity in many developing
countries. Although the global trend of underweight children has decreased over time, such
progress is not uniformly distributed among resource-poor settings. This study investigates the
nationwide trend of the prevalence of childhood underweight, inequalities and associated
factors utilising data from the latest five rounds of the Bangladesh Demographic and Health
Survey (BDHS).

Data were extracted from the Bangladesh Demographic and Health Survey (BDHS) across
five rounds conducted in 2004, 2007, 2011, 2014, and 2017-18. The BDHS is a nationally
representative cross-sectional survey that includes the entire population residing in non-
institutional dwelling units in Bangladesh. Conducted by the National Institute of Population
Research and Training (NIPORT), the survey employs a two-stage stratified sampling method
based on the Population and Housing Census framework provided by the Bangladesh Bureau
of Statistics (BBS) to obtain a nationally representative sample of households. The study
population consists of women aged 15 to 49 years with at least one child. The number of
women interviewed in the BDHS for the survey years was 6,912 in 2004, 5,997 in 2007, 8,716
in 2011, 8,034 in 2014, and 8,634 in 2017-18.

An analysis of the concentration indices across the five survey periods spanning from 2004
to 2017-18 exhibits negative values, indicating that childhood underweight is concentrated
within economically disadvantaged households. For instance, in the 2017-18 survey period,
the value of the Concentration Index (CI) was -0.176, the lowest among all survey periods,
suggesting an improvement in inequality. However, the concentration curve still lies above
the equity line. In summary, we observed that despite a decline in underweight rates over time,
significant socio-economic disparities persist, indicating the necessity for targeted
interventions aimed at low-income households. Employing concentration indices and
decomposition analysis, household wealth status and maternal education were identified as
pivotal determinants. Other notable contributors to childhood inequality were maternal body
mass index, birth order of children, childhood illness and access to hygienic toilet facilities.
Our empirical findings provide robust evidence of socio-economic inequalities in childhood
underweight, informing policy interventions to reduce disparities and enhance child nutrition
outcomes in Bangladesh.



CHAPTER 1
INTRODUCTION

1.1 Background of the Study

Childhood underweight is a consistent global health issue. In 2020, approximately 12.6
per cent of children under five (85.4 million) were underweight, with half of this burden (42
million) concentrated in the Southeast Asian Region (WHO, 2023). Being underweight is one
of the major risk factors for early neonatal mortality and morbidity in many developing
countries (Mahumud, Sultan, & Sarker, 2017; Rezende Chrisman et al., 2016). In fact,
mortality incidence from underweight children caused a larger loss of healthy years in
countries with higher child mortality rates (Ezzati, Lopez, Rodgers, Vander Hoorn, & Murray,
2002). Although the global trend of underweight children has decreased over time, this
progress is not uniformly distributed among resource-poor settings (Walker, Grantham-
McGregor, Powell, & Chang, 2000).

Bangladesh has successfully reduced undernutrition among under-five children in the last
two decades (Headey, Hoddinott, Ali, Tesfaye, & Dereje, 2015; Khanam, Shimul, & Sarker,
2019; Nisbett, Davis, Yosef, & Akhtar, 2017). Although the progress in tackling childhood
underweight is a pioneer among the ASEAN countries, it is still behind the prevalence of the
global average (12.9%) of underweight children (World Bank, 2023b). It is well evident that
even mild degrees of underweight are associated with potentially significant increases in
health risks (Bhagowalia, Chen, & Masters, 2011). Being underweight has both short- and
long-term effects that are unfavourable to the physical and intellectual growth of under-five
children (Kalbacher et al., 2020; Walker et al., 2000). A study indicated that underweight
children are 8.4 times more likely to die before the age of five compared to well-nourished
children (Pelletier, Frongillo, Schroeder, & Habicht, 1994). Various studies observed that
there is a positive link among contagious diseases such as diarrhoea and pneumonia and
underweight children (Caulfield, Onis Bldssner, & Black, 2004; Pelletier, 1994). Underweight
status reduces children’s immune systems, making them more susceptible to infections and
thus increases the risk of child morbidity and mortality (GED, 2020; Islam et al., 2020; MoFW,
2017).

In order to attain the Sustainability Development Goals (SDGs) to improve equity, quality
and efficiency of health services, Bangladesh has set an SDG target to reduce the proportion
of under-five underweight children to 15% by the year 2025. To achieve this target, the
Bangladesh Government designed a Plan of Action for Nutrition 2016-25, addressing the slow
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declining rate of malnutrition indicators and rising inequality in the prevalence of child
undernutrition (Chowdhury, Chakrabarty, Rakib, Saltmarsh, & Davis, 2018a; GED, 2020;
MoFW, 2017). Thus, considerable interest has developed in the literature on health equality
addressing socio-economic inequities in childhood undernutrition to cater to the inquiries of
researchers and policymakers regarding this matter. Studies indicated that childhood
underweight is highly prevalent among poorer households with lower parental education and
mothers’ engaged in physical labour jobs in the Bangladeshi context (Chowdhury et al., 2018a;
Das & Gulshan, 2017). Also, the rate of underweight reduction varied across regions, by
urbanity and even the demographic structure of Bangladeshi households (Chowdhury et al.,
2018a; Das & Gulshan, 2017; Nguyen et al., 2021). Although a number of studies are
available addressing risk factors associated with childhood underweight, equity analysis of
underweight has received less attention in the context of Bangladesh (Chowdhury et al.,
2018a; GED, 2020; MoHFW, 2017). Furthermore, socio-economic inequities in childhood
undernutrition are increasingly attracting the attention of researchers and policymakers in line
with SDGs target to reduce inequality for all.

1.2 Obijectives of the Study

The objective of the study is to assess the prevalence and inequities of childhood
underweight situation in Bangladesh using the latest five rounds of the Bangladesh
Demographic and Health Survey (BDHS) dataset. Moreover, we have decomposed a set of
potential factors that are potentially contributing to socio-economic inequalities of
underweight in Bangladesh to adopt the appropriate strategies targeting the vulnerable groups
of utmost need. The specific objectives of this study are:

i.  toassess the trend of childhood undernutrition status among the Bangladeshi children,
ii.  to examine the inequality of childhood undernutrition status, and

ili.  to sort out the contributing factors of childhood undernutrition using decomposition
analysis.



CHAPTER 2
METHODOLOGY

2.1 Study Design and Sample

Data were extracted from the Bangladesh Demographic and Health Survey (BDHS) for
the five rounds from 2004, 2007, 2011, 2014 and 2017-18 for measuring child underweight,
trends in socio-economic inequalities and conducting decomposition analysis. BDHS survey
is a nationally representative cross-sectional survey and covers the entire population residing
in non-institutional dwelling units in the country (Indicators, 2019). The surveys were
conducted by the National Institute of Population Research and Training (NIPORT) under the
Ministry of Health and Family Welfare in Bangladesh. A two-stage stratified sampling
method, based on the Population and Housing Census framework provided by the Bangladesh
Bureau of Statistics (BBS), was used to obtain a nationally representative sample of
households. The women aged 15 to 49 years with at least one child were included as the study
population. The number of such women interviewed in the BDHS 2004, 2007, 2011, 2014 and
2017-18 were 6912, 5997, 8716, 8034 and 8634, respectively.

2.2 Variables

Data concerning the weight were obtained from children under five. Childhood
underweight is measured by weight-for-age z-score according to World Health Organization
(WHO) guidelines (Chowdhury et al., 2018a; Shetty, 2003), where a child is considered
underweight if their weight-for-age score is below two standard deviations (-2 SD) from the
median of the reference population (Chowdhury et al., 2018a; Das & Gulshan, 2017; Rahman,
Chowdhury, Karim, & Ahmed, 2008). Based on the published literature and this dataset, a
number of explanatory variables, such as age, sex and birth order and illness status of the
children, mother’s BMI, age at first birth, educational and working status, household size,
source of drinking water, access to toilet facility, place of residence, exposure to mass media,
divisions and wealth index were included in and the decomposition analysis (Chowdhury et
al., 2018a, 2018b; Huda, Hayes, EIl Arifeen, & Dibley, 2018; Islam et al., 2020; Khanam,
Shimul, & Sarker, 2019; Nguyen et al., 2021; Rahman, Chowdhury, Karim, & Ahmed, 2008;
Sarker et al., 2020; Win, Wallenborn, Probst-Hensch, & Fink, 2021). Maternal education was
categorised into four levels: no education, primary level of education, secondary education
and higher education. The other categorical variables used in this study are birth order, BMI,
household size, and wealth index. Childhood Illness, mothers’ working status, source of
drinking water, toilet facility, place of residence and mass media exposure were dichotomous
variables and defined as ‘Yes’ if child, mother and household had experienced or access to
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these variables and ‘No’ if the experience or service was not availed. Since information on
household income or expenditure is unavailable in BDHS, a household asset-based wealth
index was utilised as a proxy to assess households' economic status (Sarker et al., 2020). Using
principal component analysis (PCA), a wealth index was generated by using durable
household assets (e.g., radio, television, mobile phone, refrigerator, almirah, water pump, and
computer) and household characteristics (e.g., drinking water sources, toilet types, cooking
fuel types, floor, wall, and roof materials) that are related to wealth; and categorised into five
quintiles: poorest, poorer, middle, richer, and richest.

2.3 Measurement and Analysis

The analysis of inequality was conducted in three steps: first, plotting the concentration
curve; second, calculating the concentration index for the five survey rounds; and finally,
decomposing the concentration index on different socio-economic variables. Furthermore, to
explore the socio-economic factors contributing to the inequity trend in underweight children,
elasticity and the absolute and percentage contribution were calculated to understand their
respective impacts on the observed inequity.

2.4 Concentration Curve

Concentration Curve and Index are widely regarded as the optimal measure of health
inequality, as they satisfy three essential criteria: i) capturing the socio-economic dimension
of health disparities, ii) incorporating the experiences of the entire population, and iii) finally
being sensitive in the distribution of the population across socio-economic groups (Wagstaff,
Paci, & van Doorslaer, 1991) The concentration curve displays the relationship between the
cumulative percentage of health variable (y-axis) and the cumulative percentage of the
population ranked by wealth index (x-axis) (O’Donnell, van Doorslaer, Wagstaf, & Lindelow,
2008; Sarker et al., 2020; Wagstaff et al., 1991; World Bank, 2023a; Zere & Mcintyre, 2003).
In this study, the concentration curve plotted the cumulative percentage of the children
underweight status (y axis) against the cumulative percentage of the population, ranked by
wealth status, beginning with the poorest and ending with the richest (x-axis). The diagonal
line at a 45° angle means that there is perfect equity in childhood underweight with respect to
the wealth index (O’Donnell et al., 2008; Sarker et al., 2020). Deviation of the curve from this
line indicates the level of health inequality. When the curve is below the line, the outcome is
concentrated among individuals with higher wealth or socio-economic status, while being
above the line indicates a concentration among individuals with poor wealth and lower socio-
economic status (Sarker et al., 2020; Zere & Mcintyre, 2003; Zhang & Wang, 2007).



2.5 Concentration Index

The Concentration Index (CI) is derived from the concentration curve and the area
between the concentration curve and the line of perfect equality and is defined as twice the
area between concentration curves and equity line (Huda et al., 2018; Sarker et al., 2020). A
simple formula for concentration index

CI=§ cov (h, 1) 1)

Where CI is the concentration index, h is the childhood underweight, r is the fractional
rank of the individual in the distribution of wealth index, u is the mean of the child underweight
variables, and cov is the covariance. This index measures the severity of socio-economic
inequality ranging from values -1 to +1, where —1 refers to the case where malnutrition is fully
concentrated among the poorest quintile, and +1 refers to the case where malnutrition is fully
concentrated among the richest quintile (Islam et al., 2020; Sarker et al., 2020; Zere &
Mcintyre, 2003; Zhang & Wang, 2007). When the concentration index (Cl) takes the value
zero, the concentration curve aligns with the diagonal line, it means there is no socio-economic
inequality (Huda et al., 2018; Sarker et al., 2020; Zhang & Wang, 2007). A negative CI
suggests that the curve lies above the equity line (45-degree line) and outcome variable
(underweight children in this case) is disproportionately concentrated among the lower socio-
economic strata or the poor, while a positive Cl indicates that the curves lie below the equity
line and burden of underweight children is disproportionately concentrated among the
wealthier population (Huda et al., 2018; Sarker et al., 2020; Zere & Mcintyre, 2003; Zhang &
Wang, 2007).

2.6 Decomposition of Socio-economic Inequalities

The Concentration Indexes (CI) were decomposed to realise the contribution of individual
and socio-economic factors on childhood underweight (Kien et al., 2016; O’Donnell et al.,
2008; Sarker et al., 2020; Wagstaff, Van Doorslaer, & Watanabe, 2003). The regression model
that relates the health outcome (y) to a set of k determinants (x;) can be expressed as follows:

y=a+XiPrxxte 2)

In the above equation, B is the coefficient of x;, and ¢ is the error term. The
concentration index of the health outcome or, in this study, the underweight status of children
(y) is denoted as C, and can be written as follows:

C= 2B Xic/1)Cie + GCe /1 ©)

Here, u is the mean of health outcome variable (y); X} is the mean of x;, (k" determinant
variable); the concentration index of x; is denoted by Cj and GC, is the generalised
5



concentration for the error term(g). BiTk Genotes the elasticity of the underweight with respect
to the explanatory variables (i.e., nﬁuothers' educational status, wealth index, etc.). To be
specific, this quantity indicates the amount of change in dependent variables (i.e., weight-for-
age) related to the one-unit change in the explanatory variables. Decomposition analyses were
done for all of the underweight children under five years of age for the year 2017-18.
Multivariable analyses were conducted, and results were presented in terms of the estimated
elasticity, concentration index, absolute contributions (in the same unit as the concentration
index) and percentage contributions (i.e., adjusted percentage contributions to inequality) for
each of the explanatory variables.

2.7 Percentage Changes in Undernutrition

Percentage changes in prevalence of underweight from 2004 to 2017-18 were calculated
using the below formula:
Percentage change
_ (Prevalence at the current year — Prevalence at the base year) »

1
Prevalence at the base year 00

The base year for this calculation is 2004, and the current year is 2017-18.

On the other hand, the annual percentage change in the prevalence of undernutrition was
calculated based on the following formula:

Prevalence at the current year)No: of years

1
A 1 t h = < —1]x100
nnuatpercentage change < Prevalence at the base year >

The statistical analyses were performed using Stata SE-13 software (Stata Corp LP,
College Station, United States of America). The analysis was adjusted based on the

recommended sampling weights provided by Bangladesh Demographic Health Survey
(BDHS) guidelines.

2.8 Ethical Approval

The BDHS dataset is publicly available, yet access to it requires approval from the
Measure Demographic and Health Survey (DHS) program office. Moreover, the DHS ensures
that written informed consent was obtained from all participants involved in their survey.



CHAPTER 3
RESULTS

3.1 Background Characteristics

The socio-demographic, maternal, and household characteristics of the study participants
from five different time periods are outlined in Table 3.1. This study analysed nutritional data
from a total of 38,294 children under the age of five. The distribution of male and female
children was fairly equal in each survey round. Significantly, a noticeable decrease in the
prevalence of childhood illness was observed from 2004 to 2017-18, with rates decreasing
from 43.39% to 34.52%. Over the same period, various maternal-related indicators displayed
positive trends. The proportion of mothers giving birth before the age of 18 of their first child
significantly decreased (60.19% in 2004 to 43.49% in 2017-18), and maternal educational
attainment at the secondary and higher levels also saw a substantial growth (30.56% in 2004
to 63.8% in 2017-18). Moreover, maternal educational attainment at the secondary and higher
levels also saw a substantial growth (30.56% in 2004 to 63.8% in 2017-18), and the percentage
of working mothers experienced a significant increase (17.97% in 2004 to 40.73% in 2017-
18) in these fourteen years. Access to safe drinking water from improved sources, such as tube
wells and deep wells, was nearly universal in households. In 2017-18, approximately 60.47
per cent of households reported improved toilet facilities. Although the majority of the
population resided in rural areas, the percentage of urban inhabitants steadily increased with
each successive survey year, as indicated in Table 3.1. However, the growth in the percentage
of people with mass media exposure was relatively slow, with only a 3.17 per cent increase
over the course of the five survey rounds.

Table 3.1: Distribution of Socio-demographic, Maternal, and Household Characteristics among
Under-Five Children in Bangladesh (N=38,294)

Characteristics 2004 2007 2011 2014 2017-18
N w N | w N[ % N | % N | w

Children’s age in month

<6 months 707 10.22 495 8.25 827 9.49 665 8.28 917 10.63
6-12 months 724 1047 692 11.55 1033 11.85 1027 12.78 978 11.32
13-23 months 1220 17.64 1123 18.72 1441 16.53 1522 18.94 1563 18.11
24-35 months 1401 20.26 1229 20.48 1598 18.34 1640 2041 1745 20.21
36-47 months 1459 21.10 1218 20.32 1958 22.46 1600 19.91 1704 19.73
48-59 months 1403 20.29 1241 20.68 1859 21.33 1582 19.68 1727 20.00
Sex of Child

Male 3507 50.74 2982 49.73 4448 51.03 4185 52.10 4511 52.25
Female 3405 49.26 3015 50.27 4268 48.97 3849 47.90 4123 47.75

(Contd. Table 3.1)



Characteristics 2004 2007 2011 2014 2017-18

N % N % N % N % N %
Birth order
First 1966 28.44 1997 33.30 3052 35.02 3080 38.33 3305 38.28
Second 1757 2541 1562 26.05 2536 29.10 2423 30.16 2771 32.10
Third 1257 18.18 1008 16.80 1518 17.42 1301 16.19 1462 16.94
Fourth or more 1933 27.97 1430 23.85 1609 18.46 1231 15.32 1095 12.68
Childhood illness
No 3913 56.61 3531 58.87 5410 62.07 4899 60.97 5654 65.48
Yes 2999 4339 2467 41.13 3306 37.93 3135 39.03 2980 3452
Mothers' educational status
No education 2660 38.49 1649 27.49 1770 2031 1323 16.47 638 7.38
Primary education 2140 30.95 1892 31.55 2691 30.87 2244 27.93 2488 28.82
Secondary education 1778 25.73 2094 34.92 3649 41.87 3716 46.26 4182 48.43
Higher education 334 4.83 363 6.05 606 6.95 751 9.34 1327 15.37
Mothers age at first birth
Less than 18 years 4160 60.19 3195 53.28 4429 50.82 3663 45.59 3755 43.49
18-24 years 2559 37.02 2604 4342 3919 44.96 3989 49.65 4454 51.59
25 years or above 193 2.80 198 3.30 368 4,22 383 4.76 424 491
Mothers working status
No 5670 82.03 4404 7343 7877 90.38 5908 7354 5117 59.27
Yes 1242 17.97 1593 26.57 839 9.62 2126 26.46 3516 40.73
Mothers Body Mass Index (BMI)
Underweight 2570 37.18 1922 32.05 2356 27.03 1754 21.83 1177 13.63
Normal Weight 3892 56.30 3556 59.29 5177 59.40 4750 59.12 5123 59.33
Overweight 307 4.45 406 6.77 847 9.72 1230 15.31 1742 20.18
Obese 143 2.07 114 1.90 336 3.86 301 3.74 592 6.86
Household size
Small (<4 members) 673 9.74 610 10.17 916 10.51 965 12.02 1135 13.15
Medium (4-6 members) 3565 5157 3241 54.03 4876 55.94 4576 56.95 4813 55.75
Large (>6 members) 2675 38.69 2147 35.79 2924 3355 2493 31.03 2685 31.10
Source of drinking water
Improved water sources 6753 97.79 5204 96.68 7718 98.55 7160 97.57 7491 98.36
Non-improved water sources 152 221 178 3.32 113 1.45 178 243 125 1.64
Toilet facility
Hygienic toilet facility 3883 56.18 2218 36.98 4180 47.95 5058 62.96 5221 60.47
Unhygienic toilet facility 3029 43.82 3780 63.02 4536 52.05 2976 37.04 3413 39.53
Place of residence
Urban 1373 19.86 1236 20.61 1938 22.23 2039 25.37 2361 27.34
Rural 5540 80.14 4761 79.39 6778 77.77 5996 74.63 6273 72.66
Division
Dhaka 2144 31.02 1888 31.48 2699 30.97 2814 35.03 2230 25.83
Chattogram 1519 21.97 1318 21.97 2011 23.07 1735 21.60 1797 20.81
Rajshahi 1531 22.15 1295 21.59 1142 13.10 824 10.26 718 8.31
Rangpur - - - - 674 7.74 808 10.05 905 10.48
Khulna 723 10.46 574 9.57 785 9.00 605 7.53 791 9.16

(Contd. Table 3.1)



Characteristics 2004 2007 2011 2014 2017-18

N % N % N % N % N %

Mymensingh - - - - - - - - 709 8.21
Sylhet 589 8.52 544 9.07 923 10.59 794 9.88 1004 11.63
Barishal 407 5.88 379 6.32 482 5.53 455 5.66 481 5.57
Mass media exposure

Have access 2712 39.23 2529 42.17 3237 37.14 3205 39.89 3661 42.40
No access 4201 60.77 3468 57.83 5479 62.86 4829 60.11 4973 57.60
Wealth index

Poorest 1778 25.72 1351 22.52 2055 2357 1825 2271 1860 2154
Poorer 1424 20.60 1302 21.71 1781 2043 1536 19.12 1753 20.30
Middle 1351 19.54 1165 19.42 1685 19.34 1556 19.37 1620 18.77
Richer 1229 17.77 1135 18.93 1670 19.16 1591 19.80 1734 20.08
Richest 1132 16.37 1045 17.42 1526 17.50 1526 18.99 1667 19.30
Total 6,912 1805 5,997 15.66 8,716 2276 8,034 20.98 8,634 22.55

3.2 Trends in Childhood Undernutrition

The prevalence of childhood underweight over the five survey years has been illustrated
in Table 3.2. We observed a substantial reduction in underweight children, plummeting from
42.44 per cent in 2004 to 21.74 per cent in 2017-18 in Bangladesh. The overall change in
underweight prevalence amounts to 48.77 per cent %, with an annual decline rate of 4.38%.
The annual decline percentage was notably higher for children aged 6 to 12 months (5.60%),
those between 13 to 23 months (5.79%), and male children (4.43%). The annual declining rate
was lowest among the fourth and more birth order children (2.99%). The annual percentage
change in the reduction of child underweight is lower for small households (2.98%),
households with non-improved drinking water sources (2.89%) and households with mothers
having no education (2.31%). In fact, the declining percentages are highest among the under-
five children for the wealthiest households (4.75%) and lowest among poorer households
(3.97%). The study also reveals significant regional disparities in the prevalence of childhood
underweight. Specifically, children residing in the Mymensingh, Rajshahi, and Barishal
divisions exhibit higher rates of underweight compared to those in the Dhaka, Chattogram,
and Khulna divisions. The elevated underweight rates in these regions can be attributed to
challenging socio-economic conditions, a limited skilled workforce, and prevalent maternal
health issues, all of which contribute to an increased risk of being underweight among children
under five in these areas.



Table 3.2: Prevalence of Childhood Underweight across Background

Characteristics from 2004 to 2017- 2018

Characteristics

Underweight

2004 2007 | 2011 | 2014 | 2017-18 Percentage Annual P-value
change Percentage (Base year
Change Vs.
Current year)
Children’s age in month
<6 months 2740 2850 1592 19.14 15.51 43.39 -3.74 0.006
6-12 months 3327 2828 2565 22.05 14.07 57.71 -5.60 0.000
13-23 months 4585 3932 3577 32.03 18.82 58.95 -5.79 0.000
24-35 months 4584 4447 3943 36.63 24.24 47.12 -4.18 0.000
36-47 months 4470 46.82 4294 37.12 26.09 41.63 -3.54 0.000
48-59 months 4633 4601 4131 3768 25.85 44.20 -3.83 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Sex of Child
Male 4255 3959 3417 3214 21.65 49.12 -4.43 0.000
Female 4233 42,08 3825 3318 21.83 48.43 -4.34 0.000
P-value 0.807 0.101 0.004 0.482 0.700
Birth order
First 40.03 3760 3252 2876 19.97 50.11 -4.55 0.000
Second 3849 4040 3341 3284 20.61 46.45 -4.10 0.000
Third 43.07 4042 3690 33.95 21.28 50.59 -4.61 0.000
Fourth or more 4833 46.20 46.57 40.65 30.70 36.48 -2.99 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Childhood illness
No 39.99 3838 3356 30.94 20.36 49.09 -4.42 0.000
Yes 4524 4404 40.12 35.10 24.15 46.62 -4.12 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Mothers’ educational status
No education 50.72 46.86 4881 41.89 35.78 29.46 -2.31 0.000
Primary education 43.09 4637 4218 39.04 26.55 38.38 -3.19 0.000
Secondary education 3493 3503 28.96 2848 20.36 4171 -3.55 0.000
Higher education 1592 2036 17.27 17.97 10.68 3291 -2.64 0.170
P-value 0.000 0.000 0.000 0.000 0.000
Mothers age at first birth
Less than 18 years 4437 4388 40.18 36.48 2421 45.44 -3.98 0.000
18-24 years 39.74 3745 3270 30.24 20.24 49.07 -4.42 0.000
25 years or above 36.15 37.08 2497 2052 15.85 56.15 -5.37 0.006
P-value 0.000 0.000 0.000 0.000 0.000
Mothers working status
No 42,03 39.67 36.38 30.46 20.44 51.37 -4.72 0.000
Yes 4436 4406 3414 3876 23.66 46.66 -4.12 0.000
P-value 0.029 0.009 0.870 0.000 0.003
Mothers BMI (Body Mass Index)
Underweight 5332 5137 5002 4547 31.39 41.13 -3.49 0.000
Normal Weight 37.85 3835 3298 31.92 22.02 41.82 -3.56 0.000
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Characteristics

Underweight

2004 2007 2011 2014 | 2017-18 Percentage Annual P-value
change Percentage (Base year
Change Vs.
Current year)
Overweight 1698 17.14 19.83 19.93 16.65 194 -0.13 0.478
Obese 2122 1874 2254 19.09 12.99 38.78 -3.23 0.206
P-value 0.000 0.000 0.000 0.000 0.000
Household size
Small (<4 members) 3497 4064 3753 29.62 22.26 36.35 -2.98 0.002
Medium (4-6 members) 4446 4160 3732 3324 2218 50.11 -4.55 0.000
Large (>6 members) 4152 39.74 3389 3264 20.73 50.07 -4.55 0.000
P-value 0.000 0.537 0.010 0.401 0.609
Source of drinking water
Improved water sources 4242 4109 36.78 32.63 22.15 47.78 -4.26 0.000
Non-improved water sources 4390 4423 5142 4025 28.34 35.44 -2.89 0.071
P-value 0411 0.236 0.002 0.026 0.116
Toilet facility
Hygienic toilet facility 3652 3569 3082 2937 19.65 46.19 -4.07 0.000
Unhygienic toilet facility 50.18 4396 4116 3834 2492 50.34 -4.58 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Place of residence
Urban 3732 3332 2784 2625 19.03 49.01 -4.41 0.000
Rural 4369 4285 3854 3479 2271 48.02 -4.29 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Division
Dhaka 4198 39.82 3630 2842 18.43 56.10 -5.37 0.000
Chattogram 4544 4125 3724 3579 21.04 53.70 -5.03 0.000
Rajshahi 42,70 4310 3411 3228 25.64 39.95 -3.36 0.000
Rangpur 4525  39.99 20.08 55.62 -5.30 0.000
Khulna 35.02 3427 2879 2556 18.95 45.89 -4.03 0.001
Mymensingh 3261
Sylhet 4665 4159 3440 3713 22.98 50.74 -4.63 0.000
Barishal 4049 4567 39.28 3651 22.45 4455 -3.87 0.002
P-value 0.000 0.000 0.000 0.000 0.000
Mass media exposure
Have access 3373 3384 27.70 23.99 18.73 44.47 -3.86 0.000
No access 4818 46.06 4125 3851 23.95 50.29 -4.58 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Wealth index
Poorest 5566 5031 5030 4545 28.76 48.33 -4.33 0.000
Poorer 46.82 4585 41.77 3864 25.56 4541 -3.97 0.000
Middle 3846 4119 3545 3197 19.99 48.02 -4.29 0.000
Richer 3862 37.73 27.75 2734 20.64 46.56 -4.11 0.000
Richest 2574 2580 20.61 17.44 12.44 51.67 -4.75 0.000
P-value 0.000 0.000 0.000 0.000 0.000
Overall 4244 4084 36.17 3264 21.74 48.77 -4.38 0.000
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3.3 Trends in Socio-economic Inequalities in Childhood Undernutrition

Socio-economic disparities in underweight prevalence, as measured by concentration
indices (CI) with robust standard errors, are detailed in Table 3.3. An analysis of the
concentration indices across the five survey periods spanning from 2004 to 2017-18 exhibits
negative values indicating that childhood underweight is concentrated within economically
disadvantaged households. For instance, in the 2017-18 survey period, the value of CI was -
0.176, the lowest among all survey periods, suggesting an improvement in the scenario of
inequality. However, the concentration curve still lies above the equity line (Figure 3.1).

Table 3.3: Concentration Index of Childhood Underweight from 2004 to 2017-18

2004 2007 2011 2014 2017-18
Cl Robust Cl Robust Cl Robust Cl Robust Cl Robust
standard standard standard standard standard
error error error error error
-0.224 0.015 -0.185 0.016 -0.256 0.013 -0.247 0.014 -0.176 0.015

Figure 3.1: Concentration Curve Showing Inequality for Underweight in 2017-18

o 20 . 40 . 60 . 80 100
cumulative proportion of population according to wealth status

curmulative proportion of the population with underweight

[———— L 95% Cl |

3.4 Decomposition of Childhood Underweight Inequality in 2017-18

Table 3.4 explores the contributions of various socio-economic and demographic variables
on the prevalence of childhood underweight inequity during 2017-18. The tables present the
results of elasticity analysis, the concentration index of the regressors (CI), absolute, and the
percentage contribution of regressors to the inequality of undernutrition. The column
‘Elasticity’ indicates the change in the dependent variable associated with a one-unit change
in the outcome variables. A positive or negative sign in elasticity indicates an increasing or
decreasing change in childhood undernutrition in association with a positive change in the
determinant.
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Table 3.4: Decomposition Analysis Socio-demographic Characteristics for

Underweight Children, 2017-18

Background Characteristics Elasticity Concentration Absolute Percentage
Index (CI) contribution contribution

Children's age in month

<6 months (ref.)

6-12 months -0.003 -0.006 0.0001 -0.059

13-23 months 0.003 0.004 0.0001 -0.034

24-35 months 0.016 0.002 0.0001 -0.085

36-47 months 0.018 0.004 0.0003 -0.203

48-59 months 0.019 0 0.0001 0.001

Total 0.0007 -0.38

Birth order

First (ref.)

Second 0.001 0.051 0.0001 -0.223

Third 0.001 -0.043 0.0001 0.131

Fourth or more 0.006 -0.121 -0.003 2.266

Total -0.0028 2.174

Childhood illness

Yes (ref.)

Total -0.029 0.04 -0.005 3.692

Mothers' educational status

Higher education (ref.)

No education 0.011 -0.099 -0.004 3.473

Primary education 0.027 -0.299 -0.032 24.783

Secondary education 0.028 0.082 0.009 -7.225

Total -0.027 21.031

Mothers’ age at first birth

18-24 years (ref.)

Less than 18 years 0 -0.245 0.0001 -0.121

25 years or above 0.001 0.089 0.0002 -0.242

Total 0.0003 -0.363

Mothers working status

Yes -0.001 -0.256 0.001 -0.798

No (ref.)

Mothers’ BMI

Normal Weight (ref.)

Underweight 0.012 -0.146 -0.007 5.639

Overweight -0.008 0.198 -0.006 4.948

Obese -0.004 0.11 -0.002 1.375

Total -0.015 11.962

Toilet facility

Hygienic toilet facility (ref.)

Unhygienic toilet facility 0.006 -0.516 -0.013 9.759

Place of residence

Urban (ref.)

Rural -0.005 -0.457 0.008 -6.616

Division

Dhaka (ref.)

Chattogram 0.004 0.07 0.001 -0.797
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Background Characteristics Elasticity Concentration Absolute Percentage

Index (CI) contribution contribution
Rajshahi 0.004 -0.086 -0.001 1.008
Rangpur -0.002 -0.092 0.001 -0.459
Khulna -0.001 0.039 0.0001 0.101
Mymensingh 0.011 -0.016 -0.001 0.548
Sylhet 0.002 -0.019 0.0001 0.106
Barishal 0.002 -0.078 0.0002 0.365
Total 0.0003 0.872
Mass media exposure
No (ref.)
Yes 0.007 0.637 0.018 -14.092
Wealth index
Poorest 0.019 -0.695 -0.053 41.094
Poorer 0.017 -0.296 -0.02 15.861
Middle 0.009 0.015 0.001 -0.412
Richer 0.01 0.325 0.013 -10.284
Richest (ref.)
Total -0.059 46.259

We observed the major contributors to childhood inequality in terms of underweight
include wealth index of the households, the mother’s educational status and body mass index
(BMI), the availability of hygienic toilet facilities, the childhood illness status and the birth
order of the children. We observed that household wealth status was responsible for 46% of
the total childhood underweight inequality, whereas mothers’ education explained 21% of the
total inequality in 2017-18. Mothers’ BMI level and access to hygienic toilet facilities also
had a significant contribution to the underweight inequality and accounted for 12% and 10%
of the total inequality in 2017-18.
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CHAPTER 4
DISCUSSION AND POLICY RECOMMENDATIONS

4.1 Discussion

Bangladesh is fervently committed to reducing childhood malnutrition, reflected in its
national policies aligned with the Sustainable Development Goals (SDGs). The Health,
Population, and Nutrition Targets of the Eighth Five-Year Plan (8 FYP) and the Second
National Plan of Action for Nutrition 2016-2025 exemplify this dedication, aiming to lower
childhood underweight to 15 per cent by 2025 (GED, 2020; MoHFW, 2017). While progress
has been made in addressing malnutrition indicators, childhood undernutrition remains a
crucial public health challenge (Akhtar, 2016). The current study addresses the trend of
childhood undernutrition using the latest BDHS dataset, sorts out the degree of socio-
economic inequality, and decomposes a set of potential factors to prioritise various
interventions targeting the most vulnerable groups of utmost need.

This study revealed a consistent decline in childhood underweight prevalence, decreasing
by 4.38 per cent annually from 2004 to 2017-18. This decline is evident, starting at 42.44 per
cent in 2004, then 40.84 per cent in 2007, followed by 36.17 per cent in 2011, 32.64 per cent
in 2014, and a significant drop to 21.74 per cent in 2017-18. However, the diminishing trend
of undernutrition does not guarantee an improvement in nutritional equity for all (Khan,
Kréamer, Khandoker, Prifer-Krdmer, & Islam, 2011). We observed that the improvement in
childhood nutrition is still more concentrated among the richer communities. In the latest
2017-18 survey, we found a negative value of the concentration index (-0.176), which
indicates that children from resource-poor households were more prone to childhood
undernutrition. Similar inequity scenarios were often observed in South Asian countries
(UNICEF, 2015).

Higher socio-economic status further contributes to improved living conditions,
potentially fostering better childcare and feeding practices, subsequently reducing the
prevalence of childhood undernutrition (Wu, Yang, Yin, Zhu, & Gao, 2015). On the contrary,
resource-poor households suffer from a lack of quality living standards, unfavourable
environmental conditions, unaffordability and even lower utilisation of essential medical care
(Kumar, Kumari, & Singh, 2015; Tette et al., 2016).

Our study showed that household wealth status accounted for almost half (46%) of the
total inequality in the prevalence of childhood undernutrition. In contrast, maternal education
was ranked as the second highest contributor (21%). Previous studies also indicated similar
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findings, suggesting that resource-poor households and children of uneducated mothers were
vulnerable to childhood undernutrition (Chen, Wu, & Coyte, 2014; Kumar et al., 2015).
Affluent households often live in areas with advanced healthcare facilities, select better living
conditions, and invest in nutritious food. Moreover, these households exhibit better housing
arrangements, improved water and sanitation facilities, better feeding practices, and efficient
transportation options--all of which correspond to increased healthcare accessibility and
overall better health outcomes for children living in those households (Hong, Banta, &
Betancourt, 2006; Mohsena, Mascie-Taylor, & Goto, 2010; Sarker et al., 2020; Sarma et al.,
2017). Therefore, policies should address unequal wealth distribution by implementing
measures such as financial protection and social safety net programs, as well as creating
income-generating opportunities to tackle wealth-related inequalities across all societal
segments.

Our study, much like others, emphasises the crucial role of a mother’s educational status
in impacting childhood undernutrition (Rabbani, Khan, & Adams, 2016). This aligns with
numerous previous studies indicating a persistent negative association between higher
maternal education levels and child malnutrition (Bhutta et al., 2008; Chowdhury et al., 2018b;
Islam et al., 2020; Khanam et al., 2019; Oyekale, 2012; Sarker et al., 2020). Maternal
education can impact childhood undernutrition through improved knowledge of healthy
behaviours and sanitation practices during childcare (Das & Gulshan, 2017; Mohsena et al.,
2010; Ntenda & Chuang, 2018). Higher maternal education empowers women and enhances
their participation in household decision-making, ultimately resulting in reduced malnutrition
indices in Bangladesh (Islam et al., 2020; Khanam et al., 2019). Therefore, it is crucial to
introduce various community-based educational programs, including behaviour change
messages, aiming to lessen education disparities, particularly for rural and unprivileged
mothers within the community.

Other notable contributors to childhood inequality were maternal body mass index, birth
order of children, childhood illness status, and access to hygienic toilet facilities. Previous
research has shown that multiple births by a mother correlate with a range of health challenges,
including premature deliveries, low birth weight, cerebral palsy, and inadequate breastfeeding
(Kabubo-Mariara, 2009; Ntenda, 2018). These collective factors impede proper child growth,
emphasising the linkage between multiple births and a higher incidence of underweight in
children with increasing birth order (Khanam et al., 2019; Sarker et al., 2020).

It is a well-known fact that basic sanitation and proper personal hygiene practices can
completely prevent various infectious diseases, including diarrhoeal infections (Valley, 2018).
It was observed that people who used hygienic toilet facilities washed their hands with
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antimicrobial soap more frequently (KG et al., 2016). In this analysis, we documented that
childhood illnesses wield a significant influence on underweight outcomes. Diseases such as
diarrhoea, fever, and various infections trigger reduced food intake, nutrient losses, vomiting,
compromised digestion, and disruptions in metabolic equilibrium (Khanam et al., 2019;
UNICEF, 2019). Furthermore, providing minimum acceptable diets (MAD) in the early stages
of child growth is essential for tackling childhood undernutrition (Nguyen et al., 2013; Sheikh
etal., 2019).

The study revealed that children born to mothers with underweight status faced a greater
risk of undernutrition. This can be exemplified by understanding that a mother's nutritional
status directly impacts her ability to breastfeed effectively (Olagnero et al., 2018). A mother
lacking adequate nutrition may struggle to provide her child with sufficient nourishment,
which can contribute to undernutrition in the child (Hasan, Magalhaes, Williams, & Mamun,
2016; Islam et al., 2020; Khanam et al., 2019). These study findings should be taken into
account when formulating current and proposed nutritional policies to prevent inequalities in
childhood undernutrition across all social strata

4.2 Limitations of the Study

The study has several limitations that need to be considered. Firstly, the data across all
five survey rounds are cross-sectional, capturing a snapshot in time without tracking changes
within the same households and children over time. This limitation may lead to debates about
causation and correlation between outcomes and explanatory variables. Another limitation
arises from the unavailability of data related to various factors that can influence childhood
undernutrition inequality, such as diet, food security, childcare practices, physical exercise,
and smoking behaviour of parents. These factors could potentially play a role in the observed
inequalities but were not included in the analysis due to data constraints.

Lastly, the measurement of household wealth status relied on a wealth index due to the
absence of data on household income and expenditures. While this index provides valuable
insights, it has its limitations. Additionally, the decomposition analysis specifically focused
on the 2017-18 survey, providing insights into the determinants contributing to underweight
inequality during that period but not over time.

Despite these limitations, it is important to note that the study's data were drawn from a
nationally representative demographic and health survey with a large randomised sample,
providing robust evidence of the relationship between household socio-economic status and
underweight prevalence in children. Therefore, the findings can be representative of the entire
country.
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4.3 Conclusion and Policy Recommendations

The study revealed a substantial reduction in childhood underweight from 42.44% in 2004
to 21.74% in 2017-18 in Bangladesh. Although the overall childhood undernutrition situation
is improving, socio-economic inequalities are still prevalent in Bangladesh. The current trend
of inequalities in childhood undernutrition indicates that there is a long way to go to eradicate
this problem. Although we did not decompose the factors associated with childhood
undernutrition, numerous factors are responsible for childhood malnutrition, and there is a lot
of literature available on this topic. Economic conditions and consumption patterns are crucial
for the improvement of a child’s nutrition level.

Several studies have shown that socio-economic determinants such as income, ethnicity,
geographical location, and intra-household parental and child-level factors play a crucial role
in childhood undernutrition. We observed persistent inequities of underweight children within
the Mymensingh, Rajshahi, and Barishal divisions among the poorest quintiles. The study
underscores that belonging to the upper-income quintile not only provides advantages in terms
of food and nutrition knowledge but is also closely associated with secondary or higher
maternal education, a healthy body mass index (BMI), access to employment, and delayed
childbirth. Therefore, introducing division-specific nutritional strategies and targets within the
national nutrition program would assist in declining the regional child nutritional disparities.
Hence, the government's target of reducing underweight among under-5 children to 15% by
2025 may be unattainable without effectively addressing the persistent inequities among
divisions and quintile groups.

Although the overall childhood undernutrition situation is improving, socio-economic
inequalities are still prevalent in Bangladesh. To enhance children's health and reduce
disparities, investments in economic well-being and maternal education are essential.
Prioritising nutrition-specific interventions, as in micronutrient supplementation and
improving food and nutrient intake during pregnancy for low-income households, can play a
pivotal role in achieving this goal. Additionally, the promotion of education, the expansion of
employment opportunities, and nutritional awareness programs could be potential strategies
for eliminating such inequality on a broader scale.
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