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ABSTRACT

BACKGROUND/OBJECTIVES: This study examined socio-economic differences in diverse food
consumption among children 6-23 months of age in South Asia and Southeast Asian countries.
SUBJECTS/METHODS: Data from Demographic and Health Surveys in four countries in South
Asia (n =15,749) and four countries in Southeast Asia (n = 10,789) were used. Survey-design
adjusted proportions were estimated for the following 10 food items: grains, legumes, dark
green leafy vegetables (DGLV), vitamin A-rich fruits, vitamin A-rich vegetables, other fruits
and vegetables (OFV), fish, meat, dairy, and eggs. An equity gap was defined as an arithmetic
difference in the proportion of each food item consumed in the past 24-hours between the
wealthiest and lowest quintiles and between rural and urban areas, denoted by percentage
points (pp).

RESULTS: The consumption of most of the 10 food items was higher in the wealthiest
quintiles and urban areas across eight countries. The size of equity gaps was greater in
Southeast Asia than in South Asia, particularly for vitamin A-rich fruits (3.3-30.0 pp vs.
0.3-19.6 pp), vitamin A-rich vegetables (12.1-26.7 pp vs. 2.4-5.9 pp), meat (17.7-33.4 pp

vs. 3.4-13.4 pp), and dairy (14.7-32.5 pp vs. 3.3-11.4 pp). However, the size of equity gap in
egg consumption was greater in Southeast Asia than South Asia (11.2-19.8 pp vs. 11.0-26.7
pp). Relatively narrower gaps were seen in the consumption of grains (0.3-12.9 pp), DGLV
(0.6-12.4 pp), and fish (0.1-16.8 pp) across all countries.

CONCLUSIONS: Equity gaps in food consumption differed by socio-economic status and
region. Reducing equity gaps in nutrient-rich foods and utilizing regionally available food
resources may increase child dietary quality.
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INTRODUCTION

Sufficient macro and micronutrient consumption are essential for the healthy growth of
children. High dietary diversity is a strong determinant for reducing the prevalence of
stunting among children under two years of age in low- and middle-income countries [1].
The World Health Organization (WHO) recommends introducing complementary foods at
6 months of age due to decreased nutrients received from breastmilk [2], and by 12 months
of age most infants can consume and ingest solid/family foods [3]. However, the delayed
introduction of solid foods may not benefit the optimal development of children.

Consumption of diverse foods is assessed using an indicator of minimum dietary diversity
(MDD: Consumption of > 5 of 8 food groups in the previous 24 h) among children 6-23
months of age [4]. The regional prevalence of MDD in South Asia and Southeast Asia is 20%
and 40%, respectively. The estimate of MDD in South Asia is even lower than Eastern and
Southern (24%) and West and Central Africa (25%) [5]. The low proportion of MDD in South
Asia accounts for the high prevalence of stunted children (31.7%) in the region. In contrast, a
relatively low proportion of stunted children (24.7%) in Southeastern Asia [6] reflects better
access to staple and diverse food options.

Some studies have evaluated childhood diet using MDD, the composite measures of dietary
diversity, to reveal its socio-economic disparity. The proportion of MDD at population level
showed a positive association with Gross Domestic Product (GDP) per capita [7], higher
wealth and urban residence [7], food supply diversity [8], and maternal literacy [8]. The
socio-economic gap in the proportion of MDD was apparent mostly in East Asia & the
Pacific [7]. However, very little has been investigated for the disparity in the consumption
of individual food items that are re-grouped to make composite variables. Access and
availability of each food item vary by context, as food choices are a complex outcome

of individual, socio-economic, cultural, and environmental factors [9]. Exploring food
consumption at a basic level would provide useful and contextualized information about
child feeding, and consequently, it helps to prepare policy recommendations related to the
nutrition of infants and young children.

From Demographic and Health Surveys (DHS) questionnaire, this study leveraged ten
questions related to 1) grains, 2) legumes, 3) vitamin A-rich fruits, 4) dark green leafy
vegetables (DGLV), 5) vitamin A-rich vegetables, 6) other fruits and vegetables (OFV),

7) fish, 8) meat, 9) dairy, and 10) eggs. This study aims to descriptively examine how the
consumption of these 10 food items among children 6-23 months of age varies across
socio-economic strata by region (South Asian countries vs. Southeast Asian countries).

To reveal the socio-economic gap in the consumption of each food item, we introduced

a concept of “equity gap,” which is the arithmetic difference in the percent consumption
between the wealthiest quintile and the lowest wealth quintile and between urban and rural
areas [10]. Along with ten food items, the equity gaps for MDD were explored to present a
comprehensive dietary diversity in eight countries. To enrich the interpretation of the socio-
economic and regional equity gap, we described a pattern of food consumption from 6 to 23
months of age.
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SUBJECTS AND METHODS

Data source

Among the recent round of DHS in South Asia and Southeast Asia, a total of nine countries
were available. Out of these countries, India was excluded from the analysis due to intra-
country diversity. Thus, the final data sources used for this study were Afghanistan DHS 2015
[11], Bangladesh DHS 2014 [12], Nepal DHS 2016 [13], and Pakistan DHS 2017-2018 [14] in
South Asia; and Cambodia DHS 2014 [15], Myanmar DHS 2015-2016 [16], Indonesia DHS
2017 [17], and Timor-Leste DHS 2016 [18] in Southeast Asia.

The detailed sampling frame of each DHS is described in each country’s report. In the
South Asian countries, the number of observations for children 623 months of age with
information of food consumption was 8,410 in Afghanistan, 2,371 in Bangladesh, 1,478 in
Nepal, and 3,490 in Pakistan. In Southeast Asia, the number of observations included in
the data analysis was 2,182 in Cambodia, 5,113 in Indonesia, 1,379 in Myanmar, and 2,115 in
Timor-Leste.

Food items

In the women’s questionnaire from the DHS survey, mothers were asked to answer which
food items their 6-23-month-old child had consumed in the past 24 hours. The original food
items from DHS were first grouped into following ten items: 1) grains (i.e., bread, noodles,
other made from grains, potatoes, cassava, other tubes, and fortified baby foods), 2) legumes
(i.e., beans, peas, lentils, nuts), 3) DGLYV, 4) vitamin A-rich fruits (i.e., mangoes, papayas), 5)
vitamin A-rich vegetables (i.e., pumpkin, carrots, squash, or orange inside), 6) OFV, 7) fish
(i.e., fish or shellfish), 8) meat (i.e., beef, pork, lamb, chicken, organ meat), 9) dairy (i.e.,
cheese, yogurt, tinned, powered or fresh milk, and baby formula), and 10) eggs. In the DHS,
food consumption in the past 24 hours for each food group was reported as yes or no without
assessing the amount of food consumed. As appropriate, we further classified these ten food
items into three larger categories: 1) grains and legumes; 2) fruits and vegetables: DGLY,
vitamin A-rich fruits, vitamin A-rich vegetables, and OFV; and 3) animal source foods: fish,
meat, dairy, and eggs. MDD was defined as 5 out of 8 food groups, including breastmilk [4]:
1) grains, 2) legumes, 3) vitamin A-rich fruits and vegetables, 4) OFV, 5) flesh foods (i.e., fish,
meat, and organ meat), 6) dairy, 7) eggs, and 8) breastmilk.

Statistical analysis

The ten food items and MDD was tabulated by wealth quintiles (poorest vs. wealthiest) and
geographical areas (rural vs. urban), accounting for sampling weights and survey design in
the eight countries. For each food item and MDD, an equity gap denoted by percentage points
(pp) was calculated as an arithmetic difference in the proportion of consumption 1) between
the highest wealth quintile and lowest wealth quintiles and 2) between rural areas and urban
areas. In each country, the socio-economic difference was tested by survey-design adjusted
chi-squared test. An equiplot approach has been used to represent absolute inequality in
intervention coverages or public health indicators globally or within individual countries
[7,10,19]. In this study, the equiplot was produced to show the disparity in each of the ten
food groups visually by wealth quintiles and by geographic area. Lowess smoothing plots
were drawn for the trend of consumption of ten food items from the ages of 6 to 23 months.
We conducted a descriptive comparison regarding the trend of ten food items’ consumption
between South Asia and Southeast Asia, presented through equiplots and lowess curves.
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Ethical approval

All eight DHS data are publicly accessible and were available upon our request to the DHS
Program, ICF International. The survey protocol and questionnaires of the 2015 Afghanistan
DHS were approved by the ICF Institutional Review Board and the Ministry of Public

Health of Afghanistan [20]. The 2014 Bangladesh DHS was approved by the Bangladesh
National Institute of Population Research and Training (NIPORT) [21]. The 201718 Pakistan
DHS protocol was approved by The National Bioethics Committee of the Pakistan Health
Research Council [22]. The 2016 Nepal DHS protocol was approved by the Nepal Health
Research Council (NHRC) [23]. The 2014 Cambodia DHS was approved by the National
Ethics Committee for Health Research [24]. The 2017 Indonesia DHS has passed the ethical
review from the National Institute for Research and Development of the Indonesian Ministry
of Health [25]. The 2015-16 Myanmar DHS protocol was approved by the Ethics Review
Committee on Medical Research Including Human Subjects [26]. The survey protocol of the
2016 Timor-Leste DHS was approved by the ICF Institutional Review Board [27].

RESULTS

In general, the wealthiest group and urban residents had a higher consumption of most

of the 10 food items and MDD compared to the poorest group and rural residents across
eight countries (Fig. 1). The majority of food items showed narrower equity gaps between
rural and urban areas as compared to between the wealthiest and lowest quintiles. Also,
larger equity gaps in some food consumption were found in Southeast countries than South
Asian countries (Figs. 1and 2). Hereafter, we described the socio-economic equity gap and
differences in the equity gaps between South Asia and Southeast Asia by each food item
(Table 1and Supplementary Table 1).

Grains

The proportion of grain consumption among young children was 73.5-90.2% in South Asia
and 70.8-93.6% in South Asia (Table 1). The grain consumption was largely equitable in both
regions: South Asia (-4.5 pp to 11.1 pp between wealth quintiles; 0.7 pp to 2.8 pp; between
rural and urban areas) and Southeast Asia (2.2 pp to 12.9 pp; =4.9 pp to 10.5 pp). A large
equity gap by wealth status was found in Pakistan (11.1 pp; P = 0.006), Indonesia (3.8 pp; P=
0.005), and Timor-Leste (12.9 pp; P=0.011).

Legumes

The introduction of legumes occurred at a later age in most countries, except Nepal (Fig. 3).
The largest wealth equity gap of legume consumption was found in Nepal (21.2 pp; P <
0.001). The equity gap by wealth was narrower in the other three South Asian countries

(2.5 pp to 6.8 pp) than in South Asian countries (6.2 pp to 19.2 pp) (Table 1). The equity gap
between rural and urban areas was likely to be similar in all countries (0.6 pp to 7.2 pp) except
for Timor-Leste (11.8 pp).

DGLV

The consumption of DGLV seemed to be higher among young children in Southeast Asia
(range: 29.2% to 58.6%) than in South Asia (range: 9.7% to 32.8%) (Table 1). The DGLV
consumption was equal in the wealthiest and poorest groups in Southeast Asia (0.9 pp

t0 9.9 pp). In South Asia, Afghanistan (12.4 pp; P <0.001) and Pakistan (-6.4 pp; P=0.02)
showed a significant inequity in DGLV consumption (Table 1; All P> 0.05). A rural/urban gap
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Fig. 1. Equiplots of food group consumption by wealth quintiles (poorest vs. wealthiest) in 4 South Asian countries (Afghanistan, Bangladesh, Pakistan, and
Nepal) and 4 Southeast Asian countries (Cambodia, Indonesia, Myanmar, and Timor-Leste).
DGLV, dark green leafy vegetables; OFV, other fruits and vegetables.
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in the consumption of DGLV was not significant (all P> 0.05) in all study countries except for
Afghanistan (9.4 pp; P < 0.001).

Vitamin A-rich fruits

Overall, the consumption of vitamin A-rich fruits was low, but it was lower in South Asia
(range: 1.9% to 16.7%) than in Southeast Asia (range: 6.6% to 42.8%) (Table 1). Vitamin
A-rich fruit consumption remained low without a visible increase with age in the four South

Asian countries (Fig. 3). The equity gap by wealth for vitamin A-rich fruit consumption was
narrower in South Asia (0.3 pp to 19.6 pp) than Southeast Asia (3.3 pp to 30.0 pp).
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Fig. 2. Equiplots of food group consumption by geographical area (rural vs. urban) in 4 South Asian countries (Afghanistan, Bangladesh, Pakistan, and Nepal)
and 4 Southeast Asia countries (Cambodia, Indonesia, Myanmar, and Timor-Leste).

DGLV, dark green leafy vegetables; OFV, other fruits and vegetables.

Vitamin A-rich vegetables
The consumption of vitamin A-rich vegetables was largely lower in South Asia (6.8% to
20.1%) than in Southeast Asia (15.1% to 48.0%) (Table 1). Likewise, the equity gap by wealth
status in the consumption of vitamin A-rich vegetables was narrower in South Asia (2.4 pp to
6.4 pp; all P<0.05) than in Southeast Asia (12.1 pp to 26.7 pp; all P < 0.05). The rural/urban
equity gaps were not significant in South Asia (0.1 pp to 1.9 pp; all P>0.05) while the gaps
were all significant in Southeast Asia (9.1 pp to 12.8 pp; all P < 0.01).
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Table 1. Food group consumption by wealth quintiles and geographical area in four South Asian countries (Afghanistan, Bangladesh, Pakistan, and Nepal) and
four Southeast Asian countries (Cambodia, Indonesia, Myanmar, and Timor-Leste)

Region Country No. Total (%) Wealth equity, gap (pp)” P-value Residence equity, gap (pp)? P-value
Grains
South Asia Afghanistan 8,410 73.5 -4.5 0.08 0.7 0.76
Bangladesh 2,371 78.2 0.8 0.85 2.8 0.29
Nepal 1,478 90.2 -0.3 0.93 2.1 0.27
Pakistan 3,490 72.9 11.1 0.006 1.8 0.50
Southeast Asia Cambodia 2,182 89.3 2.2 0.40 2.4 0.22
Indonesia 5,113 93.6 3.8 0.005 1.3 0.14
Myanmar 1,379 70.8 6.9 0.17 -4.9 0.21
Timor-Leste 2,115 60.0 12.9 0.01 10.5 0.003
Legumes
South Asia Afghanistan 8,410 18.8 3.7 0.31 6.0 0.021
Bangladesh 2,371 7.4 6.8 0.002 4.0 0.016
Nepal 1,478 67.9 21.2 <0.001 50 0.13
Pakistan 3,490 6.7 2.5 0.22 0.6 0.73
Southeast Asia Cambodia 2,182 8.0 6.2 0.006 2.9 0.12
Indonesia 5,113 30.6 13.4 <0.001 4.1 0.02
Myanmar 1,379 22.8 16.6 <0.001 7.2 0.03
Timor-Leste 2,115 18.6 19.2 <0.001 11.8 <0.001
Dark green leafy vegetables (DGLV)
South Asia Afghanistan 8,410 13.6 12.4 <0.001 9.4 <0.001
Bangladesh 2,371 27.0 -1.3 0.70 -0.4 0.89
Nepal 1,478 32.8 -5.3 0.33 1.5 0.61
Pakistan 3,490 9.7 -6.4 0.02 -2.8 0.10
Southeast Asia Cambodia 2,182 50.1 -0.6 0.89 1.0 0.83
Indonesia 5,113 58.6 2.5 0.31 -0.8 0.65
Myanmar 1,379 29.2 9.9 0.07 6.0 0.19
Timor-Leste 2,115 47.1 -0.9 0.75 2.9 0.53
Vitamin A-rich fruits
South Asia Afghanistan 8,410 16.7 13.5 <0.001 15.1 <0.001
Bangladesh 2,371 15.8 0.3 0.92 -7.7 0.002
Nepal 1,478 12.8 19.6 <0.001 9.8 0.01
Pakistan 3,490 1L.E) 0.7 0.02 0.0 0.007
Southeast Asia Cambodia 2,182 13.1 7.3 0.007 3.1 0.24
Indonesia 5,113 42.8 30.0 <0.001 12.5 <0.001
Myanmar 1,379 6.6 3.3 0.31 3.8 0.12
Timor-Leste 2,115 21.2 16.8 0.001 10.1 0.01
Vitamin A-rich vegetables
South Asia Afghanistan 8,410 20.1 2.4 0.04 -2.1 0.24
Bangladesh 2,371 6.8 6.4 0.001 0.1 0.96
Nepal 1,478 9.8 2.7 0.57 1.9 0.36
Pakistan 3,490 7.8 5.9 0.01 1.8 0.26
Southeast Asia Cambodia 2,182 25.2 12.1 0.001 9.5 0.001
Indonesia 5,113 48.0 26.7 <0.001 12.8 <0.001
Myanmar 1,379 15.1 14.2 <0.001 9.1 0.001
Timor-Leste 2,115 32.2 16.8 0.001 12.8 0.005
Other fruits and vegetables (OFV)
South Asia Afghanistan 8,410 15.9 15.9 <0.001 12.4 <0.001
Bangladesh 0,371 19.4 3.6 0.35 5.4 0.03
Nepal 1,478 35.8 14.1 0.02 5.1 0.14
Pakistan 3,490 25.6 19.9 <0.001 585 0.03
Southeast Asia Cambodia 2,182 29.7 27.1 <0.001 21.2 <0.001
Indonesia 5,113 26.9 20.6 <0.001 6.9 <0.001
Myanmar 1,379 15.7 13.9 0.001 8.9 0.002
Timor-Leste 2,115 33.8 12.0 0.007 7.6 0.03
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Table 1. (Continued) Food group consumption by wealth quintiles and geographical area in four South Asian countries (Afghanistan, Bangladesh, Pakistan, and
Nepal) and four Southeast Asian countries (Cambodia, Indonesia, Myanmar, and Timor-Leste)

Region Country No. Total (%) Wealth equity, gap (pp)” P-value Residence equity, gap (pp)? P-value
Fish
South Asia Afghanistan 8,410 3.2 1.6 0.06 -0.4 0.59
Bangladesh 2,371 35.4 4.1 0.35 -1.1 0.68
Nepal 1,478 3.5 -0.9 0.46 -0.8 0.50
Pakistan 3,490 2.3 -0.4 0.81 1.4 0.15
Southeast Asia Cambodia 2,182 56.3 -2.7 0.54 5.7 0.08
Indonesia 5,113 34.1 -0.1 0.99 -4.1 0.02
Myanmar 1,379 24.7 -4.6 0.37 2.5 0.49
Timor-Leste 2,115 15.4 16.8 <0.001 5.6 0.05
Meat
South Asia Afghanistan 8,410 13.5 6.6 0.002 4.3 0.007
Bangladesh 2,371 15.1 13.4 <0.001 5.1 0.02
Nepal 1,478 21.0 3.4 0.47 5.2 0.11
Pakistan 3,490 10.2 11.1 <0.001 5.4 0.004
Southeast Asia Cambodia 2,182 50.6 24.3 <0.001 16.1 <0.001
Indonesia 5,113 40.6 33.4 <0.001 14.8 <0.001
Myanmar 1,379 27.3 27.9 <0.001 12.4 0.001
Timor-Leste 2,115 24.1 17.7 0.001 13.7 0.002
Dairy
South Asia Afghanistan 8,410 58.9 10.9 0.002 10.9 <0.001
Bangladesh 2,371 38.3 26.7 <0.001 10.4 0.001
Nepal 1,478 52.8 26.0 <0.001 2.1 0.56
Pakistan 3,490 56.3 33.3 <0.001 8.8 0.006
Southeast Asia Cambodia 2,182 32.3 54.6 <0.001 38.1 <0.001
Indonesia 5,113 49.4 44.0 <0.001 16.0 <0.001
Myanmar 1,379 19.8 21.4 <0.001 12.6 <0.001
Timor-Leste 2,115 25.3 40.9 <0.001 23.5 <0.001
Eggs
South Asia Afghanistan 8,410 20.7 11.5 <0.001 7.3 0.004
Bangladesh 2,371 28.4 24.4 <0.001 11.0 <0.001
Nepal 1,478 13.2 11.0 0.005 2.7 0.24
Pakistan 3,490 28.6 26.7 <0.001 10.4 0.001
Southeast Asia Cambodia 2,182 38.4 17.7 <0.001 8.8 0.002
Indonesia 5,113 51.1 11.2 <0.001 3.1 0.09
Myanmar 1,379 31.1 15.6 0.007 12.8 0.001
Timor-Leste 2,115 33.4 19.8 <0.001 8.9 0.04
Minimum dietary diversity (MDD)
South Asia Afghanistan 8,410 20.9 14.6 <0.001 12.9 <0.001
Bangladesh 2,371 26.6 14.2 <0.001 8.0 0.002
Nepal 1,478 43.1 25.7 <0.001 3.2 0.33
Pakistan 3,490 13.4 16.1 <0.001 5.6 0.02
Southeast Asia Cambodia 2,182 39.5 28.7 <0.001 18.9 <0.001
Indonesia 5,113 53.6 29.7 <0.001 9.7 <0.001
Myanmar 1,379 20.9 17.7 0.003 10.5 0.002
Timor-Leste 2,115 25.5 24.0 <0.001 14.0 0.001

"Difference in the proportion of each food item between the wealthiest group and the poorest group.
2Difference in the proportion of each food item between urban and rural area.

OFV

The consumption of OFV were likely to be similar in South Asia (15.9% to 35.8%) and
Southeast Asia (15.7% to 33.8%) (Table 1). The equity gap of OFV by wealth status in
Bangladesh was notably lower (3.6 pp; P=0.35) than the equity gap in other countries (12.0
pp to 27.1 pp; all P < 0.05). There was no apparent difference in equity gap between South
Asia and Southeast Asia. The equity gap was particularly high in Cambodia for wealth quintile
(27.1 pp; P < 0.001) and residence (21.2 pp; P < 0.001).
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(B) Fruits and vegetables
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(C) Animal source foods
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Fig. 3. Consumption of ten food items from 6-23 months of age in 4 South Asian countries (Afghanistan, Bangladesh, Pakistan, and Nepal) and 4 Southeast Asian
countries (Cambodia, Indonesia, Myanmar, and Timor-Leste).
DGLV, dark green leafy vegetables; OFV, other fruits and vegetables.

Fish

Fish consumption was limited in South Asia, being eaten by less than 4% of the study
populations in Afghanistan, Pakistan, and Nepal, with Bangladesh being a notable exception
(36.9%) (Table 1). The consumption in Southeast Asia is substantial (25.7% to 56.9%). The
consumption was equitable for wealth status in all four South Asian countries with < 5.00
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pp (all P> 0.05) and three Southeast Asian countries (-0.1 pp to —4.6 pp; all P> 0.05) except
Timor-Leste (16.8 pp; P < 0.001) . Also, the consumption did not differ between rural and
urban areas in both regions. Indonesia showed a slightly higher fish consumption in rural
area than urban areas (-4.1 pp; P < 0.001).

Meat

Meat consumption continued to increase with child age in Southeast Asian countries and
Bangladesh (Fig. 3). Meat was consumed less in South Asian countries (12.1% to 21.5%) than
in Southeast Asia (22.5% to 51.7%) (Table 1). Meat consumption was higher for wealthiest
and urban residence in all countries; there were narrower wealth equity gaps (3.3 pp to 11.4
pp; all P < 0.05 except for Nepal) in South Asia than in Southeast Asia (14.7 pp to 32.5 pp; all
P<0.05).

Dairy

The consumption of dairy foods was slightly higher in South Asia (38.3-56.3%) than in
Southeast Asia (19.8-49.4%), while a wider equity gap was observed in Southeast Asia (21.4
pp to 54.6 pp; all P< 0.01) than in South Asia (10.9 pp to 33.3 pp; all P< 0.001) (Table 1). In
general, the introduction of dairy foods started notably earlier in South Asia than in Southeast
Asia. Afghanistan showed the highest dairy consumption proportion (58.9%) and, at the same
time, a relatively narrow wealth equity gap (10.9 pp; P=0.002).

Eggs

Eggs were more consumed with increased child age and more often in Southeast Asia (range:
33.4% to 51.1%) than in South Asia (13.2% to 28.6%) (Table 1). The equity gap by wealth

was narrower in Southeast Asia (11.2 pp to 19.8 pp; all P < 0.05) than South Asia (11.0 pp to
26.7 pp; all P < 0.05). The equity gap in egg consumption was smallest in Nepal (11.5 pp; P <
0.001) and the largest in Pakistan (26.7 pp; P < 0.001).

MDD

Children in South Asia (13.4% in Pakistan to 43.1% in Nepal) were less likely to meet MDD
than children in Southeast Asia (20.0% in Myanmar to 53.6% in Indonesia) (Table 1). The
equity gap by wealth was narrower in Southeast Asia (14.2 pp to 25.7 pp; all P < 0.001) than
South Asia (17.0 pp to 29.8 pp; all P < 0.01) (Fig. 4).

Wealth quintiles (B) Area
[ 2 Afghanistan o——
*— Bangladesh —
o— Nepal [ 2
*— Pakistan *—
*—— Cambodia ——
*—— Indonesia o—
o Myanmar *r—
— Timor-Leste ——

T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
MDD (%) MDD (%)

@® Poorest Wealthiest ® Rural area Urban area

Fig. 4. Equiplots of MDD by (A) wealth quintiles (poorest vs. wealthiest) and (B) geographical area (rural vs. urban) in 4 South Asian countries (Afghanistan,
Bangladesh, Pakistan, and Nepal) and 4 Southeast Asia countries (Cambodia, Indonesia, Myanmar, and Timor-Leste).
MDD, minimum dietary diversity.
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DISCUSSION

We examined the socio-economic differences in the consumption of ten food items and MDD
available in the DHS questionnaire comparing four South Asian countries and four Southeast
Asian countries. Most foods’ consumption gradually increased until 12 months of age, after
which the uptrend slowed until 23 months of age. In the eight selected countries, some fruits
and vegetables continued to show increased consumption until 23 months of age without

a breakpoint. The equity gaps in the consumption of grains, DGLV, and fish were relatively
narrow in all eight countries, while vitamin A-rich fruits, vitamin A-rich vegetables, OFV,
meat, dairy, and eggs showed a wider gap in each country. The Southeast Asian countries
showed broader equity gaps for various food items, such as legumes, meat, fish, and DGLYV,
than the South Asian countries.

Most food items’ consumption was higher in the wealthiest quintiles and the urban areas
across all countries, with a larger equity gap when assessed by wealth status compared to

the geographic area. Household income is a well-known key driver of dietary choices [28].
Given the distribution of Gini co-efficient, which presents the income inequality, and the
Multidimensional Poverty Index, better economic status is found in the four Southeast Asian
countries (Supplementary Table 2). Broad equity gaps for food items may be explained

by a wide gap in socio-economic status in Southeast Asia. Lack of social support, poor
governmental infrastructure, corruption, and lack of access to education may not only
contribute greatly to stark wealth gaps between the rich and the poor in these countries, but
also influence the ability to access certain foods [29].

In our study, the Southeast Asian countries showed a wider gap in the consumption of

vitamin A-rich fruits and vegetables than South Asia. In Southeast Asia, emerging modern
food systems, rapid population growth, urbanization, and rising incomes have significantly
changed food systems over the last few decades [30]. On the contrary, agriculture in South Asia
struggles with low productivity of staples, lack of supply, high prices, low returns to farmers,
and area diversification [31]. South Asia is the home of 423 million people living on less than
one dollar a day, and 279 million, two-thirds, of the undernourished individuals in Asia, which
is comparatively higher than in Southeast Asia (61 million) [31,32]. The narrow equity gap in
Vitamin A-rich vegetables in South Asia might be explained by lack of government surveillance,
lack of food laws, or lack of monitoring of Vitamin A levels in children more broadly. Countries
such as Bangladesh that have instituted supplementation and surveillance programs across
communities have observed a decrease in Vitamin A deficiency [33].

It has been consistently found that the prevalence of fruit and vegetable consumption was
positively associated with socio-economic level [34]. In our study, an equitable consumption
of DGLV was seen, but vitamin A-rich fruits and vegetables were socio-economically,
disproportionately distributed. This suggests that the dynamics of food selection are being
impacted through various dimensions in the selection of fruits and vegetables. Costs of these
vitamin A-rich fruits and vegetables are unaffordable for large proportions of the population
in the Asia Pacific region [35]. Our study findings were consistent with the existing literature,
which implies inequalities in accessing foods and achieving healthy diets (e.g., fruits and
vegetables) and child diets do not meet the recommended nutrition levels.

Economic differences can explain the large equity gap in meat consumption in Southeast
Asia. A low proportion and a smaller equity gap in meat consumption shown in South
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Asia could be due to mixed outputs of taboo foods and religious practices from Muslim-
dominant countries (Afghanistan [99.7%], Bangladesh [89.6%], Pakistan [96.4%] or Hindu
(Nepal [81.3%]) (Supplementary Table 2). The SCRiPT (Socio-Cultural Research in Protein
Transition) study in Malaysia (n =1,604) showed that consumption of animal protein

was associated with education and ethnicity, while ethnicity and religion determined the
consumption of plant proteins [36]. Indonesia showed the widest gap in meat consumption,
likely explained by the limited availability of meat in the low-income group. A study in
Indonesia reported that 27% of children ate a diverse diet of animal source food (eggs,
processed meats, and milk) [37].

WHO has observed that urbanization has indirectly increased livestock consumption due to
increased support for trade and improved infrastructure. Perhaps some countries undergoing
increased urbanization, such as these in Southeast Asia, have not yet been able to reach

the same food consumption patterns compared to other countries that had been already
urbanized [38].

A study reported household dairy production was associated with a 0.52 standard deviation
increase of height-for-age Z-scores and a 21.7 point reduction of breastfeeding rate among
East African children [39]. Our study noted higher dairy consumption in South Asia than

in Southeast Asian countries and urban areas in almost all countries. The occurrence of
early introduction and consumption of dairy products by children was high in Afghanistan,
suggesting that it is the only source with high nutrient quality given other nutrient-rich food
items are introduced at a later age or still remain low until 23 months of age. In contrast,
dairy consumption was limited in most other countries. In Pakistan, the livestock sector
contributes 11.1% to the country’s GDP and 58.9% to agricultural value-added [40,41].
Although more than 80% of milk production occurs in rural areas and is available among
rural families as an accessible food item, severe undernutrition occurs in rural areas [40].
The lower consumption and large equity gap for dairy could be explained by its relatively high
price; Fresh milk calories are 16 times more expensive than cereal calories in Southeast Asia
and 5.4 times more expensive than grains in South Asia [42].

In the present study, Cambodian children consumed fish more often than all the other seven
countries. A study in Malawi showed that fish consumption predicted a higher height-for-
age Z-score among young children, 1-3 years old [43]. High fish consumption in Bangladesh
and the Southeast Asian countries is due to easy access to the many rivers and possible cheap
costs [44,45]. The other three countries in South Asia are landlocked (Supplementary Table
2) with limited availability and access to seafood [46]. A unique pattern in fish consumption
was found in Filipino school-aged children. Children in poor environments tended to
consume more fish, while children in middle-income and rich households consumed more
milk and protein-containing foods [47]. Likewise, in our study, there was equitable fish
consumption between the poorest and wealthiest families, which is an encouraging sign for
improving child dietary diversity in Cambodia, Indonesia, and Myanmar, given most of the
other protein-rich sources were consumed more frequently in the wealthiest groups.

Strengths and limitations

Most studies regarding dietary quality among young children have used the MDD or
composite measures, however, only a few studies examined the socio-economic association
with the individual food groups or items [48]. The present study took an additional step
forward, exploring four types of fruits and vegetable groups and separating flesh food
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into meat and fish groups. There are a few limitations. First, equity gaps generated in this
study did not take a procedure of adjusting covariates such as maternal education level and
child’s sex, age, or health status. Our analytic approach was to present consistent results
since the equiplots have no function for adjusting the covariates when generating the plots
[10]. Second, we did not provide the underlying reasons for the gap by wealth quintile or by
residence. Such reasons would include the difference in household income, efficiency and
diversity of food systems, market access, food culture and taboos, and geographical area.
Third, this study included only eight countries into the analysis. Other countries in South
Asia and Southeast Asia were not included due to no available DHS data. Thus, this limited
analysis weakens the regional representativeness of our study.

Recommendation for policy and practices

We delineated how ten food items were consumed unequally among socio-economically
different groups. The evidence from this study provides useful and practical information
about which food groups have a high potential for increased consumption and which food
items are most challenging to promote through policy and maternal and child nutrition
programs in the Asia Pacific context.

Although the MDD indicator does not distinguish vitamin A-rich vegetables from
interchangeable foods, approaches that can increase the utilization of alternate food sources
are recommended for vitamin A-rich fruits and vegetables. Mothers and health providers
need to be informed of how they can interchangeably consume DGLY, vitamin A-rich fruits,
and vitamin A-rich vegetables. We need to consider various communication channels to
promote behavior change among caregivers. Approaches at the policy level are requested to
increase the affordability of vitamin A-rich fruits and vegetables among children in poorer
populations through social protection and safety net programs.

Dairy foods showed diverse consumption but also revealed the largest equity gaps of the 10
food items in eight countries. Nutrition-sensitive programs involving agriculture approaches
should take advantage of livestock to increase dairy products in South Asia [39]. In contrast,
fish can be highly recommended as a protein-rich food source in South Asia and Bangladesh.
Policymakers in the region can add a guideline to introduce fish at an early age. Fish was not
introduced at an early age of 6 months, which is also consistent with other studies by Thorn-
Lyman [49]. Promoting low-cost food consumption, such as fish, can be an effective strategy
to improve dietary quality and reduce inequity in the Southeast region.

For eggs, which showed a large equity gap, without an alternate food source, a macro
approach to support poor households is needed. Eggs contain protein and many
micronutrients necessary for child development and growth [50]. The government could
consider a food voucher program for the poorest quintile to purchase eggs or an asset transfer
program to provide poultry. Nutrition education, social marketing, or counseling have been
associated with increasing the quantity of eggs in young children's diets [51]. In some Asian
cultures, challenges such as cultural taboo of animal products or unaffordability of eggs
remain unaddressed [51].

This study descriptively examined the trends in food consumption by wealth and
geographical area. It is expected that future studies will further explain underlying reasons
for the gap by wealth quintile or by residence, categorized by the differences in household
income, efficiency and diversity of food systems, market access, and food culture and taboos.

https://doi.org/10.4162/nrp.2022.16.4.489 501



Nutrition
[ ) Research and
Practice

Running Head: Socio-economic disparity in food consumption

ACKNOWLEDGMENTS

We gratefully acknowledge Yoonho Cho, Jaechwan Kim, Young Go, Soonyoung Choi, and Jin
Baik from World Vision Korea, and Dr. Jinho Lim, kindly for reviewing the research findings.

SUPPLEMENTARY MATERIALS

Supplementary Table 1

Food group consumption by wealth quintiles and geographical area in 4 South Asian
countries (Afghanistan, Bangladesh, Pakistan, and Nepal) and 4 Southeast Asian countries
(Cambodia, Indonesia, Myanmar, and Timor-Leste)

Click here to view

Supplementary Table 2
Country profiles

Click here to view

REFERENCES

1. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M, Ezzati M, Grantham-McGregor S,
Katz J, Martorell R, et al. Maternal and child undernutrition and overweight in low-income and middle-
income countries. Lancet 2013;382:427-51.

PUBMED | CROSSREF

2. World Health Organization. Exclusive breastfeeding for optimal growth, development and health of
infants 2019. Geneva: World Health Organization; 2019 [cited 2020 August 8]. Available from: https://
www.who.int/elena/titles/exclusive_breastfeeding/en/.

3. World Health Organization. Child health: Recommended food for the very early years. Geneva: World
Health Organization; 2011 [cited 2020 November 26]. Available from: https://www.who.int/news-room/q-
a-detail/child-health-recommended-food-for-the-very-early-years#:~:text=Infants%20can%20eat%20
pureed%2C%20mashed,appropriate®%20for%20the%20child's%20age.

4. World Health Organization. Global Nutrition Monitoring Framework: Operational Guidance for Tracking
Progress in Meeting Targets for 2025. Geneva: World Health Organization; 2017.

5. UNICEF. Infant and young child feeding - UNICEF DATA 2020November 27, 2020]. Available from:
https://data.unicef.org/topic/nutrition/infant-and-young-child-feeding/

6. World Health Organization. UNICEF/WHO/The World Bank Group Joint Child Malnutrition Estimates:
Levels and Trends in Child Malnutrition: Key Findings of the 2020 Edition. Geneva: World Health
Organization; 2020.

7. Gatica-Dominguez G, Neves PA, Barros AJ, Victora CG. Complementary feeding practices in 80 low-
and middle-income countries: prevalence of and socioeconomic inequalities in dietary diversity, meal
frequency, and dietary adequacy. ] Nutr 2021;151:1956-64.

PUBMED | CROSSREF

8. Baye K, Kennedy G. Estimates of dietary quality in infants and young children (6-23 mo): Evidence from
demographic and health surveys of 49 low- and middle-income countries. Nutrition 2020;78:110875.
PUBMED | CROSSREF

9. National Research Council. Supplemental Nutrition Assistance Program: Examining the Evidence to
Define Benefit Adequacy. Washington, D.C.: National Academies Press; 2013.

10. International Center for Equity in Health. Equiplot. Pelotas: International Center for Equity in Health;
2020 [cited 2020 August 8]. Available from: https://www.equidade.org/equiplot.

11. Central Statistics Organization/Afghanistan, Ministry of Public Health/Afghanistan, ICF. Afghanistan
Demographic and Health Survey 2015. Kabul: Central Statistics Organization; 2017.

https://e-nrp.org https://doi.org/10.4162/nrp.2022.16.4.489 502


https://e-nrp.org/DownloadSupplMaterial.php?id=10.4162/nrp.2022.16.4.489&fn=nrp-16-489-s001.xls
https://e-nrp.org/DownloadSupplMaterial.php?id=10.4162/nrp.2022.16.4.489&fn=nrp-16-489-s002.xls
http://www.ncbi.nlm.nih.gov/pubmed/23746772
https://doi.org/10.1016/S0140-6736(13)60937-X
http://www.ncbi.nlm.nih.gov/pubmed/33847352
https://doi.org/10.1093/jn/nxab088
http://www.ncbi.nlm.nih.gov/pubmed/32653760
https://doi.org/10.1016/j.nut.2020.110875

Running Head: Socio-economic disparity in food consumption

Nutrition
[ ) Research and
Practice

https://e-nrp.org

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

National Institute of Population Research. Training - NIPORT/Bangladesh, Mitra and Associates, ICF
International. Bangladesh Demographic and Health Survey 2014. Dhaka: NIPORT, Mitra and Associates,
and ICF International; 2016.

Ministry of Health - MOH/Nepal. New ERA/Nepal, ICF. Nepal Demographic and Health Survey 2016.
Kathmandu: MOH/Nepal, New ERA, and ICF; 2017.

National Institute of Population Studies - NIPS/Pakistan. ICF. Pakistan Demographic and Health Survey
2017-18. Islamabad: NIPS/Pakistan and ICF; 2019.

National Institute of Statistics/Cambodia, Directorate General for Health/Cambodia, ICF International.
Cambodia Demographic and Health Survey 2014. Phnom Penh: National Institute of Statistics/Cambodia,
Directorate General for Health/Cambodia, and ICF International; 2015.

Ministry of Health, Sports - MoHS/Myanmar, ICF. Myanmar Demographic and Health Survey 2015-16.
Nay Pyi Taw: MoHS and ICF; 2017.

National Population. Family Planning Board, Statistical Indonesia, Ministry of Health - Kemenkes, ICF.
Indonesia Demographic and Health Survey 2017. Jakarta: BKKBN, BPS, Kemenkes, and ICF; 2018.

General Directorate of Statistics, Ministry of Finance/Timor Leste, ICF. Timor-Leste Demographic and
Health Survey 2016. Dili: GDS and ICF; 2018.

Mujica OJ, Victora CG. Obesity inequality among adults in Latin America and the Caribbean. Lancet Glob
Health 2019;7:€1589-90.

PUBMED | CROSSREF

Central Statistics Organization. MoPHM, and ICF. Afghanistan Demographic and Health Survey 2015.
Kabul: Central Statistics Organization; 2017.

National Institute of Population Research and Training. Bangladesh Demographic and Health Survey
2017-18. Dhaka, Rockville (MA): NIPORT and ICF; 2020.

National Institute of Population Studies and ICF. Pakistan Demographic and Health Survey 2017-18.
Islamabad, Rockville (MA): NIPS and ICF; 2019.

Ministry of Health of Nepal. Nepal Demographic and Health Survey 2016. Kathmandu: Ministry of Health
of Nepal; 2017.

National Institute of Statistics, Directorate General for Health, and ICF International. Cambodia
Demographic and Health Survey 2014. Phnom Penh, Rockville (MA): National Institute of Statistics,
Directorate General for Health, and ICF International; 2015.

National Population and Family Planning Board (BKKBN) SIB, Ministry of Health (Kemenkes). Indonesia
Demographic and Health Survey 2017. Jakarta: BKKBN, BPS, Kemenkes, and ICF; 2018.

Ministry of Health and Sports (MoHS) and ICF. Myanmar Demographic and Health Survey 2015-16. Nay
Pyi Taw, Rockville (MA): Ministry of Health and Sports and ICF; 2017.

General Directorate of Statistics (GDS) MoHal. Timor-Leste Demographic and Health Survey 2016. Dili,
Rockville (MA): GDS and ICF; 2018.

Muhammad A, D’Souza A, Meade B, Micha R, Mozaffarian D. How income and food prices influence
global dietary intakes by age and sex: evidence from 164 countries. BMJ Glob Health 2017;2:e000184-84.
PUBMED | CROSSREF

United Nations. World Social Report 2020 Inequality in a Rapidly Changing World. San Francisco (CA):
United Nations; 2020.

Future Learn. Food system types in Southeast Asia. London: Future Learn; 2020 [cited 2020 November
26]. Available from: https://www.futurelearn.com/info/courses/food-systems-southeast-asia/O/
steps/83768.

Mittal S, Sethi D. Food Security in South Asia: Issues and Opportunities. Working Paper. New Delhi:
Indian Council for Research on International Economic Relations; 2009.

Haddad L, Hawkes C, Waage J, Webb P, Godfray C, Toulmin C. Food Systems and Diets: Facing the
Challenges of the 21st Century. London: Global Panel on Agriculture and Food Systems for Nutrition; 2016.
Akhtar S, Ahmed A, Randhawa MA, Atukorala S, Arlappa N, Ismail T, Ali Z. Prevalence of vitamin A
deficiency in South Asia: causes, outcomes, and possible remedies. ] Health Popul Nutr 2013;31:413-23.
PUBMED

Herran OF, Patifio GA, Gamboa EM. Socioeconomic inequalities in the consumption of fruits and
vegetables: colombian National Nutrition Survey, 2010. Cad Saude Publica 2019;35:e00031418.

PUBMED | CROSSREF

Mason-D’Croz D, Bogard JR, Sulser TB, Cenacchi N, Dunston S, Herrero M, Wiebe K. Gaps between fruit
and vegetable production, demand, and recommended consumption at global and national levels: an
integrated modelling study. Lancet Planet Health 2019;3:e318-29.

PUBMED | CROSSREF

https://doi.org/10.4162/nrp.2022.16.4.489 503


http://www.ncbi.nlm.nih.gov/pubmed/31708129
https://doi.org/10.1016/S2214-109X(19)30460-7
http://www.ncbi.nlm.nih.gov/pubmed/29225943
https://doi.org/10.1136/bmjgh-2016-000184
http://www.ncbi.nlm.nih.gov/pubmed/24592582
http://www.ncbi.nlm.nih.gov/pubmed/30892423
https://doi.org/10.1590/0102-311x00031418
http://www.ncbi.nlm.nih.gov/pubmed/31326072
https://doi.org/10.1016/S2542-5196(19)30095-6

Running Head: Socio-economic disparity in food consumption

Nutrition
[ ) Research and
Practice

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Drewnowski A, Mognard E, Gupta S, Ismail MN, Karim NA, Tibeére L, Laporte C, Alem Y, Khusun H,
FebruhartantyJ, et al. Socio-cultural and economic drivers of plant and animal protein consumption in
Malaysia: the SCRIiPT study. Nutrients 2020;12:1530.

PUBMED | CROSSREF

Muslimatun S, Wiradnyani LA. Dietary diversity, animal source food consumption and linear growth
among children aged 1-5 years in Bandung, Indonesia: a longitudinal observational study. BrJ Nutr
2016;116 Suppl 1:527-35.

PUBMED | CROSSREF

World Health Organization. Global and regional food consumption patterns and trends. Geneva:
World Health Organization; 2020 [cited 2020 November 26]. Available from: https://www.who.int/
dietphysicalactivity/publications/trs916/en/gsfao_global.pdf.

Choudhury S, Headey DD. Household dairy production and child growth: evidence from Bangladesh.
Econ Hum Biol 2018;30:150-61.

PUBMED | CROSSREF

Igbal SJ. Importance of Dairy Industry in Pakistan’s Fight Against Malnutrition. 2020 [cited 2020
November 26]. Available from: https://nation.com.pk/06-Jun-2020/importance-of-dairy-industry-in-
pakistan-s-fight-against-malnutrition.

Burki AA, Khan MA. Economic Impact of Pakistan’s Dairy Sector: Lessons for Building Sustainable Value.
Punjab: Lahore University of Management Sciences; 2019.

Headey D, Martin WJ, Laborde D. Dairy Markets and Child Nutrition in the Developing World.
Washington, D.C.: IFPRI; 2018.

Kaimila Y, Divala O, Agapova SE, Stephenson KB, Thakwalakwa C, Trehan I, Manary MJ, Maleta KM.
Consumption of animal-source protein is associated with improved height-for-age z scores in rural
Malawian children aged 12-36 months. Nutrients 2019;11:480.

PUBMED | CROSSREF

Tezzo X, Bush SR, Oosterveer P, Belton B. Food system perspective on fisheries and aquaculture
development in Asia. Agric Hum Values 2021;38:73-90.

CROSSREF

Beveridge MC, Thilsted SH, Phillips MJ, Metian M, Troell M, Hall SJ. Meeting the food and nutrition needs
of the poor: the role of fish and the opportunities and challenges emerging from the rise of aquaculture. J
Fish Biol 2013;83:1067-84.

PUBMED | CROSSREF

Herforth A, Arimond M, Alvarez-Sanchez C, Coates J, Christianson K, Muehlhoff E. A global review of
food-based dietary guidelines. Adv Nutr 2019;10:590-605.

PUBMED | CROSSREF

Angeles-Agdeppa I, Lenighan YM, Jacquier EF, Toledo MB, Capanzana MV. The impact of wealth status on
food intake patterns in Filipino school-aged children and adolescents. Nutrients 2019;11:2910.

PUBMED | CROSSREF

Baek Y, Chitekwe S. Sociodemographic factors associated with inadequate food group consumption and
dietary diversity among infants and young children in Nepal. PLoS One 2019;14:e0213610.

PUBMED | CROSSREF

Thorne-Lyman AL, Valpiani N, Akter R, Baten MA, Genschick S, Karim M, Thilsted SH. Fish and meat are
often withheld from the diets of infants 6 to 12 months in fish-farming households in rural Bangladesh.
Food Nutr Bull 2017;38:354-68.

PUBMED | CROSSREF

Lutter CK, Iannotti LL, Stewart CP. The potential of a simple egg to improve maternal and child nutrition.
Matern Child Nutr 2018;14 Suppl 3:€12678.

PUBMED | CROSSREF

Tannotti LL, Lutter CK, Bunn DA, Stewart CP. Eggs: the uncracked potential for improving maternal and
young child nutrition among the world’s poor. Nutr Rev 2014;72:355-68.

PUBMED | CROSSREF

https://e-nrp.org https://doi.org/10.4162/nrp.2022.16.4.489 504


http://www.ncbi.nlm.nih.gov/pubmed/32466102
https://doi.org/10.3390/nu12051530
http://www.ncbi.nlm.nih.gov/pubmed/26817493
https://doi.org/10.1017/S0007114515005395
http://www.ncbi.nlm.nih.gov/pubmed/30048913
https://doi.org/10.1016/j.ehb.2018.07.001
http://www.ncbi.nlm.nih.gov/pubmed/30823563
https://doi.org/10.3390/nu11020480
https://doi.org/10.1007/s10460-020-10037-5
http://www.ncbi.nlm.nih.gov/pubmed/24090563
https://doi.org/10.1111/jfb.12187
http://www.ncbi.nlm.nih.gov/pubmed/31041447
https://doi.org/10.1093/advances/nmy130
http://www.ncbi.nlm.nih.gov/pubmed/31810210
https://doi.org/10.3390/nu11122910
http://www.ncbi.nlm.nih.gov/pubmed/30856209
https://doi.org/10.1371/journal.pone.0213610
http://www.ncbi.nlm.nih.gov/pubmed/28618837
https://doi.org/10.1177/0379572117709417
http://www.ncbi.nlm.nih.gov/pubmed/30332538
https://doi.org/10.1111/mcn.12678
http://www.ncbi.nlm.nih.gov/pubmed/24807641
https://doi.org/10.1111/nure.12107

	Socio-economic disparity in food consumption among young children in eight South Asian and Southeast Asian countries
	INTRODUCTION
	SUBJECTS AND METHODS
	Food items
	Statistical analysis
	Ethical approval

	RESULTS
	Grains
	Legumes
	DGLV
	Vitamin A-rich fruits
	Vitamin A-rich vegetables
	OFV
	Fish
	Meat
	Dairy
	Eggs
	MDD

	DISCUSSION
	Strengths and limitations
	Recommendation for policy and practices

	SUPPLEMENTARY MATERIALS
	Supplementary Table 1
	Supplementary Table 2

	REFERENCES


