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‘Mother’s milk’: Is there a social reversal in breastfeeding practices along with
economic development?

Elodie Rossi!, Pierre Levasseur2 and Matthieu Clément!
1 BSE, Université de Bordeaux, CNRS, France.
2 SADAPT, INRAE, AgroParisTech, Université Paris-Saclay, France.

Abstract:

The purpose of this article is to test the existence of a reversal in the association between
household wealth and breastfeeding (BF) behavior throughout the development process of
Asian countries. Our empirical investigations are based on 42 Demographic Health Surveys
(DHS) conducted in 15 Asian countries with a large time window (1990-2017) aiming to
capture the diversity of development levels. We construct four indicators describing adequate
BF practices (early initiation of BF, exclusive BF, continued BF at one year and two years) and
a harmonized asset-based composite index of household wealth allowing for comparison across
DHS waves and countries. To highlight the dynamics of the wealth-BF association, we carry
out econometric estimations including interaction terms between household wealth and the
country’s level of economic development (low, medium, and high) or time. We also perform
instrumental variable estimations aiming to limit suspected endogeneity issues. Our results
confirm the existence of a transition in the wealth gradient of exclusive BF and continued BF
in Asian countries. More precisely, while these practices are pro-poor in the poorest countries
of the sample, they progressively spread to wealthier households along with the level of
economic development. For exclusive BF namely, this transition has resulted in a reversal of
the wealth gradient at the end of the period (i.e., exclusive BF prevalence among the rich
overpassing that of the poor). We fail, however, to observe this kind of transition for early

initiation of BF, this practice remaining pro-poor, whatever the level of economic development.
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1. INTRODUCTION

Many infants and young children are not breastfed or breastfed inadequately according to
international recommendations (WHO and UNICEF, 2003). These recommendations include
early initiation of breastfeeding (EIBF) within one hour after the birth, exclusive breastfeeding
(EBF) for the first 6 months and continued breastfeeding (CBF) for up to 2 years (with adequate
complementary foods). According to the most recent estimates made by the Global
Breastfeeding Collective (WHO and UNICEF, 2018), the prevalence of EIBF, EBF and CBF
reaches respectively 42%, 41% and 45% worldwide, which is well below the 2030 international
targets (70%, 70% and 60%, respectively). In terms of dynamics, recent evidence shows that
breastfeeding practices (BF) have increased in high-income countries since the beginning of
the 21% century whereas the trends are more contrasted in developing countries, depending on
the BF indicator considered, the geographic zone and the level of development (Neves et al.,

2020).

Suboptimal BF behavior (i.e., that does not combine EIBF, EBF and CBF, in line with WHO
and UNICEF recommendations) is becoming a major health concern on the global agenda. On
the one hand, the public health literature has increasingly emphasized the different health costs
of inadequate BF for infants and children (greater exposition to infectious diseases, increased
probability of obesity and diabetes, and reduction in cognitive and non-cognitive skills) and for
mothers (increased risks of post-partum depression, ovarian and breast cancer, heart disease
and type-2 diabetes) (Belfield & Kelly, 2012; Girard et al., 2017; UNICEF, 2018). Nowadays,
approximately 600,000 children and 100,000 women may die each year due to inadequate BF
behaviors worldwide (Walters et al., 2019). It is worth noting, however, that the purported
benefits of good BF practices on infant and child health remains debated in the recent empirical
literature. In particular, experimental studies tend to find mixed results regarding the effects of

BF on cognitive and non-cognitive development (e.g., Kramer et al., 2007, 2008; Fitzsimons &



Vera-Hernandez, 2022). On the other hand, inadequate BF has long-term economic costs,
especially reduced educational attainment and labor market outcomes in adulthood (e.g.,
Fletcher, 2010; Cesur et al., 2017). Walters et al. (2019) estimate the global economic losses
associated with not BF to be more than $340.3 billion, accounting for approximately 0.7% of
global gross national income (GNI). Understanding the causes of optimal BF is hence crucial

to designing effective long-term health policies.

Factors accounting for optimal BF practices are closely linked to the trade-off between
breastfeeding and using milk formula. This trade-off is first conditioned by the development of
the milk formula market (i.e., the ‘supply-side’) and especially by changes in the distribution,
affordability and marketing of milk substitutes (Baker et al., 2016; Rollins et al., 2016). It is
also influenced by the ‘demand-side’, mothers and their families comparing short-term
opportunity costs and long-term health benefits associated with adequate BF, depending on the
state of the supply side in the living area (Rippeyoung and Noonan, 2012). Finally, the BF vs.
formula trade-off also depends on upstream factors such as access to safe water and healthcare,
maternal employment and earnings, patterns of childbearing, psychological and cultural
constraints against BF, access to information on BF benefits, and the existence of programs
promoting BF (Rippeyoung and Noonan, 2012; Rollins et al., 2016). To sum up, the adoption
of optimal BF practices is conditioned on a complex set of factors, combining supply- and

demand-side determinants and macro- and micro-level determinants.

From an empirical perspective, many country-specific studies examine the effect of household
(or mother) socioeconomic status (SES) on the adoption of optimal BF behaviors, assuming
that the BF vs. formula trade-off depends on income, education, wealth, and occupation. While
interesting, these studies do not provide general conclusions about the dynamics of the SES-BF
association. Moreover, they tend only to consider demand-side microeconomic factors and thus

to neglect potential macroeconomic determinants. Based on the idea that macro- and micro-



level factors may jointly influence BF practices, another set of studies adopts a comparative
cross-country approach and reveals strong between- and within-country wealth-related

heterogeneity regarding BF practices.

First, this strand of the literature suggests that optimal BF prevalence is lower among the richest
countries (WHO, 1981; Grummer-Strawn, 1996; Victora et al., 2016; UNICEF, 2018; Neves et
al., 2020; Neves, Barros et al., 2021). For instance, Victora et al. (2016) show that, with the
exception of EIBF, the prevalence of all BF indicators tends to be lower among rich countries
than in developing countries. Many macroeconomic factors account for this heterogeneity,
including urbanization, workforce feminization, medicalization of pregnancy and childbirth,
and affordability of milk formula and intensity of associated marketing practices (Grummer-

Strawn, 1996; Neves et al., 2020).

Second, some of these cross-country studies also reveal that the wealth gradient of BF practices
might depend on the level of a country’s economic development (Neves, Barros et al., 2021;
Neves et al., 2020; Victora et al., 2016). For instance, comparing 98 surveys from low-income
and middle-income countries and using mean and variance analyses, Victora et al. (2016) find
that the poorest mothers of each country tend to breastfeed longer than richer mothers (i.e.,
higher CBF), these results being fully confirmed by Neves et al. (2020). These authors consider
that, in developing countries, constraints on access to safe water and low affordability of milk
formula mainly explain the overrepresentation of CBF among the poorest individuals (even if
psychological and cultural obstacles against BF persist). Conversely, as Volk & Franklin (2020)
explain, richer women from developing countries tend to benefit from better affordability of
formula milk since they usually live in the richest urban neighborhoods. Moreover, formula
milk is often used as a social signal by affluent families to stand out from the poor and publicly
demonstrate their wealth, prosperity and modernity. The situation observed in high-income

countries tells an opposite story. Despite a lower prevalence of appropriate BF practices in these



countries, there is evidence that richer and better-educated women tend to breastfeed more
commonly and more adequately compared to under-privileged women (e.g., Jones et al., 2011;
Kohlhuber et al., 2008; Oakley et al., 2014; Sarki et al., 2019; Victora et al., 2016). This may
be explained by the fact that in rich countries, the diffusion of information about BF benefits as
well as the adoption of policies promoting and facilitating BF (maternity leaves, promotion
campaigns, creation of BF rooms in the workplace, generalization of right to BF breaks,
banning marketing and discounts for first-age formula milk, etc.) may first target wealthy
mothers, thus explaining an increase in BF practices among the social elite. In a nutshell, the
scarce previous comparative evidence points out the crucial role of the interaction between
macro and micro drivers in explaining BF behavior. More specifically, it tends to suggest the
existence of a socioeconomic reversal in the wealth gradient of BF along with economic
development, i.e., where one country moves from low-income to lower middle-income, upper
middle-income and high-income status. This reversal hypothesis has already been extensively
explored and confirmed in the case of non-communicable diseases (NCDs) (e.g., Dinsa et al.,
2012; Pampel et al., 2012; Zhang et al., 2023). However, the evidence remains scarce regarding

optimal BF practices.

Asian countries are particularly concerned about BF challenges (Lee and Binns, 2019; Torlesse
and Raju, 2018; Walters et al., 2019, 2016). Torlesse & Raju (2018) observe that, although
improvements were reached between 2000 and 2016 regarding EIBF, both EBF and CBF
prevalence has only marginally increased. Given the demographic weight of Asia, the costs of
not BF are particularly high in this region, accounting for approximately 37% of global
economic losses according to Walters et al. (2019). Paradoxically, except for Benedict et al.
(2018) who provide partial comparative evidence for five countries from South Asia, no
systematic study analyzing between- and within-country wealth disparities in BF practices in

Asia was published to our knowledge. Likewise, country-specific studies failed to provide clear



results regarding the wealth-BF association in Asia (Bhandari et al., 2019; Chandhiok et al.,
2015; Gayatri and Dasvarma, 2020; Hazir et al., 2013; Kounnavong et al., 2013; Ogbo et al.,
2019; Rahman et al., 2020; Senarath et al., 2012; Um et al., 2020; Yadanar et al., 2020). This
lack of clear evidence underscores the importance of conducting a cross-country comprehensive
analysis at the Asian continent scale. Such a macro-regional overview allows to go beyond
country specificities affecting BF practices (e.g., perception of breastfeeding or characteristics
of the milk-substitute-market) and contributing to the complexity of the wealth-BF association.
Based on this cross-country approach, we are also able to investigate whether and to what extent

the association changes across time and countries' development level.

This article aims to test the social reversal hypothesis in Asian countries and to provide robust
econometric evidence on between- and within-country wealth-related disparities in BF
practices. To do so, we rely on the combination of 42 Demographic and Health Surveys (DHS)
waves covering 15 Asian countries with a large time window to test the existence of a reversal
in the wealth-BF association throughout the development process. We construct four
breastfeeding indicators (EIBF, EBF, CBP up to 1 and 2 years), asset-based composite indices
of household wealth allowing for comparison across DHS waves and indicators of economic
development. Based on linear and instrumental variables econometric estimations, our results
for Asian countries confirm the existence of a transition in the wealth gradient of EBF and CBF
in Asian countries. More precisely, while these practices are pro-poor (i.e., more common
among poor households) in the poorest countries of the sample, we emphasize a decrease in the
negativity of their association with household wealth along with the level of economic
development (i.e., an increase in the prevalence for the rich and a decrease for the poor). For
EBF, this transition has resulted in a reversal of the wealth gradient at the end of the period (i.e.,

EBF prevalence among the rich overpassing that of the poor). We fail however to observe this



kind of transition for EIBF, this practice remaining pro-poor whatever the level of economic

development.

This article has several major contributions. To the best of our knowledge, it is the first to
econometrically demonstrate from a large sample of developing countries the occurrence of a
shift in the wealth-BF association across levels of economic development. The existing cross-
country literature on the topic mainly relies on descriptive statistics, mostly through the use of
variance decomposition analyses (e.g., Victora et al., 2020; Nevel et al., 2020). While these
studies are undoubtedly valuable, they only inform about the existence of bivariate correlations
between household socioeconomic status, BF practices and development levels. Adopting an
econometric multivariate approach allows to control for potential confounding factors (i.e.,
important determinants of BF practices correlated with wealth) that could bias bivariate
analyses. It also offers the possibility of carrying out endogeneity-correction methods to go
beyond crude correlations and identify potential effects. Finally, econometric methods are well
suited to explore more in-depth the interactive effects of household wealth and development
levels on BF practices. Consequently, based on econometric tools, this article enriches the scant
literature examining the influence of the interaction between macro- and micro-level factors on

BF practices and provides interesting insights regarding the design of BF promotion policies.

The rest of the article is structured as follows. Section 2 describes the dataset and the
construction of the variables of interest. The econometric methodology and the results are
respectively presented in Sections 3 and 4. Section 5 concludes, discusses our main findings

and provides policy recommendations.

2. DATA AND VARIABLES CONSTRUCTION

Data and sample restrictions



This study is based on data from the Demographic and Health Surveys (DHS), which are
collected through a collaboration between the United States Agency for International
Development (USAID) and its technical partners, including ICF International. The main
objectives of DHS data are to track demographic, health and nutrition patterns in developing
countries, in order to facilitate public health and development research and enable informed
decision-making in these domains. The data provide a nationally representative snapshot of a
wide range of population, health, and nutrition indicators collected from women aged 15-49
and their children under five years old. These data allow for comparing countries over time as
the DHS program applied standard procedures and methodologies. In this study, we focus on
data available for the Asian continent. As shown in Table S1 in Supplementary Materials, we
first compiled data from 62 DHS collected in 20 countries distributed across South Asia (6
countries), Europe & Central Asia (7 countries), and East Asia & the Pacific (7 countries),
including low-income, lower-middle-income and upper-middle-income countries. However,
due to data availability and comparability constraints for the construction of our development
level and household wealth indicators, we finally were able to pool 42 DHS covering 15
countries from 1990 to 2017. We argue that the period and the number of countries covered are
large enough to reflect a potential shift in the wealth gradient of BF practices according to
different stages of development and time. After sample restrictions, the whole dataset is

composed of 3,030,568 observations.

Outcome variables

Based on the WHO (2021)’s report, four indicators of optimal BF practices are considered and
constructed in this study: (1) early initiation of breastfeeding (EIBF) is a dummy indicating
whether children born in the past 24 months were put to the breast within an hour of birth; (2)
exclusive breastfeeding (EBF) is a dummy indicating whether infants aged 0-5 months are fed

exclusively with breastmilk; (3) continued breastfeeding at one year (CBF1) is a dummy



indicating whether children aged 12-15 months are still fed with breast milk, and (4) continued
breastfeeding at two years (CBF2) is a dummy indicating whether children aged 20-23 months
are still fed with breast milk. Table S2 in Supplementary Materials reports the sample means of

the four BF indicators for each country and wave.

Construction of household wealth indices

To construct a standardized measure of household wealth allowing comparison across countries
and DHS waves, we employed a principal component analysis (PCA) to reduce
multidimensional information into a composite index. Specifically, our synthetic index includes
seven variables accounting for consumer durables ownership (radio, TV, refrigerator, bicycle,
motorcycle, car, and phone), two variables describing access to public facilities (water and
electricity), and three variables describing housing conditions (number of sleeping rooms,
quality of floor material, and toilet facility). In this study, we primarily focused on the PCA-
based wealth index because it is the most used in the related literature, but as robustness checks,
we also considered a multiple component analysis (MCA) to calculate a comparable index
(using the same core variables as for the PCA). More details about calculating the wealth index
and related PCA and MCA approaches are available in Textbox S1 in Supplementary Materials.
The sample means of the PCA-based wealth index for each country and wave can be found in

Table S2 in Supplementary Materials.

Construction of development-level categories

Another purpose of this study is to analyze how the association between BF practices and
household wealth varies according to the level of development. Our initial idea was to use the
World Bank's classification of countries by income levels for each survey wave.* Unfortunately,

applied to our sample of Asian countries, this classification failed to capture enough

1 Each year, this classification is adjusted based on GNI per capita in current US dollars, converted from local currency using
the World Bank Atlas method exchange rates.



heterogeneity in terms of stages of development, with too many Asian countries being classified
into the upper-middle income group. Consequently, we decided to generate our own cutoffs
based on the sample distribution. More specifically, we collected information on the GDP per
capita in PPP (constant 2017 international $), GNI per capita in PPP (constant 2017
international $) and human development index (HDI) for each country and survey year from
the World Development Indicators of the World Bank. Then, we split these three indicators of
national development into tercile groups (low, medium, and high), as shown in Table S8 in
Supplementary Materials (each DHS wave by country representing a statistical unit). We
decided to keep the classification based on GNI per capita PPP (constant 2017 international $)
for the baseline analysis and used the other classification methods (with GDP and HDI) as
robustness checks. The GNI-based category for country and wave is reported in Table S2 in

Supplementary Materials.

Control variables

The econometric models (defined below) include a comprehensive set of covariates that the
literature has hypothesized to be important determinants of BF behaviors (Bhandari et al., 2019;
Chandhiok et al., 2015; Gayatri and Dasvarma, 2020; Hazir et al., 2013; Kounnavong et al.,
2013; Ogbho et al., 2019; Rahman et al., 2020; Senarath et al., 2012; Um et al., 2020; Yadanar
et al., 2020). The infant's characteristics include sex, age (in months), birth order, birth interval
(in months), size at birth (5-point score), and information about multiple births. Obstetric data
include the wantedness of pregnancy, the number of antenatal visits, the mode of delivery (C-
section or not), and the place of delivery (at home or not). The mother's characteristics include
her age (in years), marital status (married or not), number of children and level of education (no
education; primary; secondary; higher). In addition to the wealth index (see above), we include
the place of residence (urban or rural) to account for household characteristics and control for

dummies specific to each round of DHS surveys. We also considered alternative covariates only

10



for robustness checks insofar as, due to various missing values, their introduction resulted in a
significant loss of observations: mother’s BMI (body mass index), mother’s employment (yes
or no), and religion (Muslim, Christian, Hindu, Buddhist, and others). Summary descriptive

statistics for each covariate are reported in Table S9 in Supplementary Materials.

3. ECONOMETRIC FRAMEWORK

Using linear probability models estimated through OLS, our baseline models (Eq.1) separately
regress the four BF practices (EIBF, EBF, CBF1, CBF2) a mother applied for a child i (BF;) on
the wealth index of a household j (Wealth;), the category of economic development k (low,
medium or high) a country belongs to (Devy,), and a comprehensive set of covariates measured
at the child level (X;) and at the household level (X;) recognized as important determinants of
the choice to adopt or not a given BF behavior in the related literature (see previous subsection).
We also include dummies for each round of DHS taking into account the dynamics of BF

practices during the period (w).
BFi = ﬁo + ﬂ1WealthJ + ﬁzDevk + ﬁ3Xi + ﬁ4X] + W¢ + & [1]

Then, to investigate potential changes in the wealth-BF relationship across economic
development stages, Eq.2 includes an interaction term between household wealth and the
category of economic development (low vs. medium vs. high). This interaction model can be

expressed as follows:
BF; = ag + ayWealth; + a,Devy + asWealth; * Devy + a,X; + asX; + w, + ;. [2]

In an alternative OLS model, we also test potential differences in the evolution of BF behaviors

across wealth groups and time. Specifically, we introduce as regressors interaction terms

11



between the survey year (varying from 1990 to 2017) and household wealth index split into

quintile groups (calculated from country- and time-specific subsamples).

Finally, we test the robustness of OLS estimates regarding the potential presence of endogeneity
using an IV approach based on a two-stage least square (2SLS) estimation. Indeed, the wealth-
BF association is assumed to be endogenous because of the potential omission of unobserved
wealth determinants that also correlate with mothers’ choices, such as mothers’ employment
status, occupation, and hours worked. One may assume, for instance, that unemployed or
partial-time working mothers are more likely to adopt recommended BF behaviors, but may
also be concerned with lower household wealth accumulation. Hence, the overrepresentation of
unemployed (or partially employed) women among low-wealth households may overstate the
negative association between household wealth and the adoption of optimal BF behaviors. In
practice, the 2SLS estimator works in two steps: step 1 regresses the household wealth index
on the selected instruments and covariates; step 2 regresses BF indicators on fitted values of

household wealth (from step 1) and covariates.

Identifying a relevant instrument is challenging, as it must satisfy two requirements: being a
significant determinant of household wealth (relevance condition) and uncorrelated to
unobserved variations of BF indicators (exogeneity condition). In the health economics
literature, spatially aggregated socioeconomic or demographic variables are commonly used to
instrument household wealth since they are outside the control of individuals and households
and thus may be treated as exogenous (Kim et al., 2010; Barnes et al., 2013; Kpelitse et al.,
2014; Bonnefond & Clément, 2014; Clément, 2017; Daran & Levasseur, 2022). Based on this
approach, we propose to instrument household wealth with the average height of mothers at the
PSU level, excluding the household i. In line with the literature, this instrument may be
considered as relevant as it is a metabolic driver of economic success: the tallest tend to be the

wealthiest because a large proportion of them reached their full cognitive potential. In contrast,
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an important proportion of relatively more minor individuals did not reach it (Case and Paxson,
2008). The strength of the instrument is tested in the next section. Regarding the exogeneity
condition, there is no reliable empirical test that we are able to implement. Nonetheless, one
can reasonably assume that a mother does not choose to breastfeed or not breastfeed based on

the average height of her community.

4. RESULTS

4.1. Descriptive evidence

Figure 1 presents the dynamics of BF behaviors in Asia over time (i.e., using DHS rounds). The
rate of EIBF significantly improved in the region between round 2 (early 1990s) and round 7
(late 2010s), increasing from 12% to 55%. We also observe an increase in the rate of EBF (from
38% to 52%), though to a lesser extent than EIBF. CBF (CBF1 and CBF2) that was already
high in the early 1990s (above 80% for CBF1 and close to 60% for CBF2) slightly decreased
over the period. Broadly speaking, our results align with previous estimates (e.g., Torlesse &

Raju, 2018).

To go further, Table 1 shows that both CBF rates tend to decline with the level of economic
development (i.e., higher rates observed in low-income countries), while the reverse is true for
EIBF and EBF. Detailed statistics for the countries included in the sample can be found in Table

S2 in Supplementary Materials.

Insert Figure 1 and Table 1

Then, to provide descriptive evidence on the association between BF behaviors, household
wealth and economic development, Figure 2 presents graph bars of BF indicators across
household wealth quintiles (specific to each country and period) and levels of GNI per capita
(low, medium, and high). We observe a convergence process of BF practices across wealth

quintiles and economic development. Put differently, household wealth-related disparities tend

13



to be less pronounced in high-income countries compared to low- or medium-income countries.
However, once again, we detect the presence of heterogeneity according to the BF indicator
considered. For EBF, there is evidence of a negative association between the prevalence of such
behaviors and household wealth in low-income countries and then a decrease in the negativity
of the association in high-income countries, indicating a process of catching up by the rich. For

other BF indicators, the results are less clear.
Insert Figure 2

To sum up, all these findings suggest the existence of a transition in the BF-wealth association
along with a country’s economic development, which could be different according to the BF

indicator considered. This preliminary evidence calls for further inferential analysis.

4.2. Econometric evidence

Table 2 presents the baseline OLS estimates of Eq.1 and Eq.2 for each BF behavior considered
(EBF, EIBF, CBF1 and CBF2). In these estimates, the PCA approach and the GNI per capita
in $PPP are used for computing the household wealth index (0-to-1 score) and the three
categories of economic development (low, medium, and high). The corresponding full
regression results (including control variables) are available in Table S10 in the Supplementary

Materials.

Insert Table 2

OLS estimates of Eq.1 (linear specification) show negative associations between household
wealth and each BF indicator, thus indicating that the adoption of adequate BF practices tends
to decrease with household wealth. The results are particularly interesting when we refer to the
interaction model specification (Eq.2), for which we plotted marginal effects in Figure 3. Based
on this figure and Table 2, we observe a decrease in the negativity of the association of EBF

and CBF with household wealth along with economic development (even though the interaction
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terms are not significant for CBF1). These results are important insofar as they provide evidence
of a transition in the wealth gradient of these BF indicators when a country shifts from low- to
medium- and high-GNI status. More precisely, this transition is characterized by a rise in the
prevalence of EBF and CBF among the rich (especially pronounced for EBF) and a decrease
among the poor, as the level of economic development increases. This indicates the occurrence
of a process of social convergence of such BF practices. In contrast, this process is not observed

for EIBF; this practice remains pro-poor whatever the level of economic development.

Insert Figure 3

Insert Figure 4

With the alternative OLS model including interaction terms between household wealth quintiles
and survey years (from 1990 to 2017), we investigate potential temporal dynamics in the
process of social convergence of BF practices. Fitted coefficients resulting from these estimates
are presented in Figure 4 (full regression results in Table S11 in Supplementary Materials). For
EBF, we observe a clear reversal of the wealth-BF association across time. More precisely,
while wealth inequality in EBF was substantial at the beginning of the period with higher rates
observed among the poorest households, we note a social convergence in the 2000s driven by
an increase in EBF prevalence greater among rich households than among poor households. As
a result, wealth-related disparities slowly reversed during the 2010s, EBF becoming more
prevalent among the wealthiest households. A quite similar process of catching-up of the rich
throughout the period is also observed for EIBF. However, this process is less marked and more
progressive since it has not yet been followed by a reversal of the wealth gradient, the rates of
EIBF at the end of the period being very similar across wealth quintiles. For CBF2, we also
emphasize a process of convergence but of a very different nature. Indeed, CBF2 was more
prevalent among rich households at the beginning of the period. The catching-up of the poor

thus characterizes the convergence process. Last, although Figure 4 suggests a certain
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converging trend across wealth groups for CBF1, these observed changes across time are not

significant (Table S11).

Insert Table 3

Finally, we adopt an 1V approach to limit endogeneity issues that could bias OLS estimates.
More precisely, we perform 2SLS estimations using average mothers’ height at the PSU level
(and its interacted declinations for the interaction model specification) as an instrument for
household wealth. The results from first-stage regressions are available in Table S12 in
Supplementary Materials and confirm that our instrument is a good predictor of household
wealth and thus satisfies the relevance condition, as shown by F-statistics and partial R-squared
on the excluded instruments. IV regressions are summarized in Table 3 (full results in Table
S13 in Supplementary Materials). Broadly speaking, IV estimates are consistent with OLS
estimates. First, the linear associations between household wealth and each BF indicator remain
negative and significant. Second, when interacting the household wealth classification and the
level of a country’s economic development (based on GNI per capita), IV regressions continue
to suggest a social reversal for EBF and CBF2 along with the economic development level, this
reversal being particularly meaningful for EBF. In contrast, as observed with OLS estimates,
IV regressions fail to identify a significant social change in EIBF and CBF1 as a country

develops.

4.3. Robustness checks

Estimating Eq.1 and Eq.2 using alternative measures of household wealth (MCA approach
instead of PCA approach) or development levels (GDP per capita in $PPP and HDI instead of
GNI per capita) tend to confirm our baseline results and provide even more significant evidence
of the process of social convergence identified previously. More specifically, while OLS

estimates in Table 2 only support the idea of a social convergence process along with economic
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development for EBF and CBF2 in high-income countries, several of these alternative estimates
emphasize such process for EIBF and CBF1 too. The complete results can be found in Tables

S14, S15 and S16 in Supplementary Materials.

We also carry out complementary econometric estimations of Eq.1 and Eq.2, including
additional covariates that are important determinants of BF behaviors: mother's BMI, mother's
employment, and religious affiliation dummies. We chose to exclude these control variables
from previous estimates (Table 2) due to the drop in the number of observations it would have
implied. These alternative estimates are reported in Table S17 in Supplementary Materials.
Despite the reduction in the number of observations, the findings remain consistent with Table
2. Nonetheless, looking at Table S17, one could be surprised to see a positive correlation
between maternal employment and optimal BF behaviors, which differs from the literature
results (Rivera-Pasquel et al., 2015). However, our indicator of maternal
employment/unemployment is imperfect since it measures the current employment status (i.e.,
when the survey was collected) and not the employment status after birth. Consequently, this
surprising result could simply reflect the fact that Asian women having access to work also tend
to have better access to antenatal visits and hospitals for birth than women excluded from the
labor market, and so the former might be more aware of BF-related information than the latter

and more likely to breastfeed.

5. DISCUSSION AND CONCLUSION

Based on a large sample of Asian countries and a large time window (1990-2017), this paper is
the first to econometrically analyze the socioeconomic drivers of optimal BF practices,
considering conjointly micro- and macro-economic drivers. Specifically, OLS and IV
approaches were combined to estimate potential changes in the relationship between household
wealth (a synthetic 0-to-1 score measured with factorial methods) and several BF indicators

(EBF, EIBF, CBF1, and CBF2) according to the stage of economic development a country
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belongs to (low, medium, or high). We also carried out several robustness checks (alternative
measures of household wealth and economic development of countries and additional
covariates). Our investigations provide new insights on the socioeconomic dynamics of BF

practices and highlight interesting differences across BF indicators.

We emphasize a clear reversal in the wealth gradient of EBF characterized by the decrease of
the negativity of the association between household wealth and EBF prevalence when one
country moves from low- to medium- and high-income status. Put differently, this indicates that
EBF tends to shift progressively from the poor to the rich along with economic development.
A time-based analysis shows that this social reversal is characterized by a stronger increase in
EBF prevalence for rich households than for poor households. As a result, EBF prevalence has
become higher among the rich at the end of the period. Our results on EBF align with the cross-
country study of Neves, Barros, et al. (2021) showing that, in countries from East Asia and
Pacific and South Asia, the increase in EBF prevalence is higher among better-educated
mothers. Some recent country-specific studies also confirm this trend, for instance in the case
of Indonesia (Saputri et al., 2020) or India (Ghosh et al., 2022). The reversal in the wealth
gradient of EBF might be driven by the implementation of baby-friendly hospital initiatives
(namely including prenatal follow-ups, and hospitalization of births) that have disproportionally
contributed to reducing the use of pre-lacteal feeds among the richest households for whom this
risky practice was widespread (Neves et al., 2021). There is increasing but still limited
evaluation literature assessing the implementation of such initiatives (e.g., Walsh et al., 2023;
World Bank, 2019) and their impact on BF behavior and infant and child health outcomes (e.g.,
Pérez-Escamillaet al., 2016; Zhang et al., 2020). Conversely, the low increase in EBF observed
among the poor across time and economic development is particularly worrying and should
draw the attention of public health authorities. Several reasons may explain this tendency in

Asia, including the increasing inclusion of poor women in the labor market and their strong
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sensitivity to formula milk marketing (Baker et al., 2016). Hence, future BF policies should
specifically target poorer households by reducing opportunity costs associated with EBF
through, for example, (i) the introduction of maternity leaves (or the increase in their duration
and monetary compensations) for (low income) working women (Kottwitz et al., 2016;
Navarro-Rosenblatt and Garmendia, 2018), (ii) the implementation of conditional cash transfers
for unemployed women and/or vulnerable households (Powell-Jackson et al., 2015), and (iii)
the provision of nursery and lactating rooms by the employers, especially in low-profile jobs in
which such facilities are often missing (Kim et al., 2019). In addition, implementing targeted
promotion campaigns and regulating the formula milk market appear as necessary to limit the
adoption of inappropriate BF practices among the poorest, and thus to avoid an increase in

future health inequalities (Agampodi et al., 2021).

Our empirical investigations reveal similar trends, albeit less pronounced, for BF duration.
Indeed, while CBF relatively remains a pro-poor practice in Asian countries with low and
medium GNI, we observe a form of social convergence in CBF among Asian developing
countries with higher GNI, especially for long CBF (i.e., CBF2). This social homogenization
in CBF across economic development might have the same drivers as discussed above for EBF,
such as the implementation of pro-rich oriented baby-friendly hospital initiatives, the entrance
of poor women in the labor market, and the socially targeted marketing of the formula milk
industry. However, one should note that contrary to EBF which has increased during the period,
CBF prevalence has decreased. If we take a step back though, this fall is not so surprising. In
fact, CBF is primarily recommended by the WHO in highly deprived contexts where breastmilk
substitutes are potentially contaminated or of bad nutritional quality. CBF, and especially
CBF2, can therefore be considered of lower importance for infant health in richer environments

where clean water and baby food are accessible for all. It is probably why the WHO considers
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CBF2 as an optional indicator for the assessment of infant feeding practices rather than a core

indicator (WHO, 2010).

Regarding EIBF, although this practice has highly increased over time, the wealth gradient does
not significantly change along with economic development, remaining globally negative (i.e.,
mostly a pro-poor practice). This result is once again consistent with Neves, Barros, et al. (2021)
who observe a similar increase in EIBF among all educational groups. This generalized increase
in EIBF among Asian populations may first be attributed to important improvements in prenatal
follow-ups and a crude reduction in births at home (Doctor et al., 2019). Some authors like
Sharma & Byrne (2016) also explain that BF acceptability has increased in South Asia in the
last decades thanks to a decline in traditional cultural barriers (e.g., religious-based and popular
beliefs) combined with empowerment of young women (e.g., a lower influence of mother-in-
law advice). Despite this generalized improvement in EIBF, the lower prevalence observed
among richer households reflects a potential persistence of constraints limiting a more
important diffusion of EIBF in Asian societies. According to the public health literature, the
overuse of C-sections among the richest households in developing countries might be one of
these constraints (Roy et al., 2021); the proliferation of public and private C-sections negatively
affecting EIBF (Li et al., 2021; Vaz et al., 2022). Consequently, regulating C-section is likely

to be a lever to reduce the social gap in EIBF in developing Asian countries.

To sum up, our results provide original evidence on the occurrence of a transition in the wealth
gradient of BF practices along with economic development in Asia. For EBF, this transition has
resulted in a reversal of the gradient (i.e., EBF rates being higher among the rich at the end of
the period). Based on our findings, we may also speculate that this reversal might occur shortly
for CBF as it is nowadays observed in high-income countries. By contrast, the future social

distribution of EIBF is more uncertain and should be monitored.
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Our results undoubtedly echo the literature exploring a reversal in the social gradient of NCDs,
which emphases that the burden of obesity, diabetes, hypertension and cardiovascular diseases
progressively shift from higher-SES groups to lower-SES groups along with economic
development, urbanization and globalization (e.g., Dinsa et al., 2012; Jung et al., 2019; Pampel
et al., 2012; Zhang et al., 2023). This literature provides interesting insights that helps to better
understand our results and their implications in terms of public policy. Indeed, this literature
identifies several pathways that may also contribute to explain the social reversal in BF
practices. For instance, we can assume that the lack of health literacy and knowledge of public
health recommendations among poorer and less educated individuals is a risk factor for both
NCDs and inappropriate nutritional behaviors such as not BF (Hoffmann and Lutz, 2019).
Further, it seems that both NCDs burden and inappropriate BF practices are directly connected,
at least in the long run. As documented by the literature (e.g. Horta et al., 2023; Stoody et al.,
2019; Victora et al., 2016), having been exposed to non-optimal BF practices at young ages
increases the risk of NCDs at adulthood. Hence, the progressive shift of inappropriate BF
practices from the rich to the poor may reinforce the prevalence of NCDs among the most
vulnerable populations some decades later, and then generate a form of vicious circle. From a
public health perspective, this means that promoting optimal BF practices, especially among

under-privileged social groups, should be considered as a policy lever to fight against NCDs.

Obviously, this work has some limitations. For instance, our sample does not include Asian
high-income countries in the sense of the World Bank's classification, and so does not allow us
to thoroughly test the social reversal hypothesis along with the process of economic
development. Moreover, because of a lack of data, we do not control our estimates for supply-
side factors, like information on the formula milk market in the living area (e.g., sells and
market value). Despite such limitations, this work is a first step for future research that should

focus on the transmission pathways between household socioeconomic status and BF practices.
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Examining how maternal employment, BF policy interventions, formula market conditions, and
changes in cultural norms may drive the wealth-BF gradient transition are important research
avenues. Further, to better identify causality, we also encourage experimental and quasi-
experimental impact assessments of baby-friendly hospital initiatives, labor reforms and social
safety nets (e.g., maternity leave, and conditional cash transfers) on BF indicators, focusing on

heterogeneous effects according to household socioeconomic status.
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Figure 1: Rates of BF practices across DHS rounds.
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Source: Authors from Asian DHS data (rounds 2 to 7).
Table 1: BF practices rates by groups of GNl/capita ($PPP2017).
Groups of GNI/capita
($PPP2017) EBF EIBF CBF1 CBF2
Low 42.75% 25.11% 82.45% 60.09%
Medium 44.69% 38.50% 82.23% 59.52%
High 49.57% 48.37% 77.09% 54.52%
ALL 46.11% 38.33% 79.93% 57.22%

Source: Authors from Asian DHS data (rounds 2 to 7).
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Figure 2: Rates of BF practices by groups of household wealth (based on PCA quintiles) and GNI/capita
($PPP2017).
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Source: Authors from Asian DHS data (rounds 2 to 7).
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Table 2: OLS regressions of BF practices on household wealth, GNI/capita ($PPP2017), and covariates.

Dependent Exclusive breastfeeding Early initiation Continued breastfeeding Continued breastfeeding
outcome: (dummy) (dummy) atlyo at2yo
Linear Interacted Linear Interacted Linear Interacted Linear Interacted
;‘(’)‘::em'd wealth -0.144%%%  0.366%** -0.097**%  -0.100%** -0.137*%%%  0.169%** -0.164%*%  0.247***
(0.019) (0.031) (0.011) (0.020) (0.017) (0.030) (0.022) (0.040)
Medium GNI per -0.017 -0.088*** 0.021**  0.036%** -0.019* -0.022 -0.030%* -0.015
capita (dummy)
(0.011) (0.021) (0.008) (0.014) (0.010) (0.018) (0.014) (0.025)
'(jj'l?:mf)',\‘)' PrCapia g gagusx  .Q77**%  0.064%F%  0.060% 10,002 10,020 0.038%%%  .0,085%%*
(0.010) (0.017) (0.007) (0.011) (0.009) (0.014) (0.013) (0.020)
Wealth*MediumGNI 0.208*** -0.046 0.008 -0.048
(0.052) (0.031) (0.049) (0.062)
Wealth*HighGNI 0.336*** 0.016 0.053 0.143***
(0.036) (0.023) (0.034) (0.044)
Control variables YES YES YES YES YES YES YES YES
Observations 34,452 34,452 133,506 133,506 25,449 25,449 21,890 21,890
R-squared 0.086 0.088 0.084 0.084 0.080 0.080 0.118 0.119
Children's age [0-5] [0-5] [0-23] [0-23] [1215]  [12-15] [20-23]  [20-23]

interval (in months)

Notes: Standard errors are clustered at the PSU-level. Robust standard errors are in parenthesis: *** p<0.01, ** p<0.05, * p<0.1. Samples of
children vary according to the dependent variable (see the line “age interval”). Control variables are: child sex, child age, child's size at birth
size, birth order, birth interval, multiple births, child wantedness by parents, number of antenatal visits, delivery place (at home or not), delivery
mode (C-section or not), mother’s completed education, mother’s age, mother’s marital status, number of children in the household, living
place of the household (rural or urban), and dummies of DHS rounds (round 2 to 7).

Source: Authors from Asian DHS data (rounds 2 to 7).
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Figure 3: Marginal effects of OLS regression of BF practices on household wealth interacted by the level
of a GNlI/capita ($PPP2017) (including covariates).
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Notes: Dots refer to the marginal effects and brackets to standard errors. Full regression results are available in Table S10 in
Supplementary Materials. Samples of children vary according to the dependent variable (see Table 2 for age intervals). Control variables
are: child sex, child age, child's size at birth, birth order, birth interval, multiple births, child wantedness by parents, number of antenatal

visits, delivery place (at home or not), delivery mode (C-section or not), mother’s completed education, mother’s age, mother’s marital
status, number of children in the household, living place of the household (rural or urban), and dummies of DHS rounds (round 2 to 7).

Source: Authors from Asian DHS data (rounds 2 to 7).
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Figure 4: Marginal effects of OLS regression of BF practices on household wealth quintiles interacted
with time (including covariates).
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Source: Authors from Asian DHS data (rounds 2 to 7).
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Table 3: 1V regressions (using area mothers’ height at the PSU level as instruments).

Dependent outcome: Exclusive Early initiation Continued Continued
breastfeeding (dummy) breasfteeding at 1 yo breasfteeding at 2 yo
(dummy)
Linear Interacted Linear Interacted Linear Interacted Linear Interacted
Household wealth score -0.425%**  .1.325** -0.575%** -0.293 -0.367*** -0.203 -1.165%**  -2.381***
(0.140) (0.517) (0.079) (0.268) (0.131) (0.419) (0.168) (0.605)
Medium GNI per capita 0.025 -0.097 0.056*** 0.199** -0.033 -0.040 -0.072*** -0.341**
(dummy)
(0.021) (0.153) (0.014) (0.082) (0.021) (0.125) (0.026) (0.168)
High GNI per capita 0.052***  -0.322** 0.078*** 0.183** -0.020 0.054 -0.094***  -0.572***
(dummy)
(0.019) (0.161) (0.012) (0.085) (0.019) (0.129) (0.024) (0.178)
Wealth*MediumGNI/c 0.471 -0.480* 0.011 1.003*
(0.524) (0.283) (0.427) (0.601)
Wealth*HighGNl/c 1.268** -0.357 -0.248 1.658***
(0.545) (0.288) (0.434) (0.628)
Control variables YES YES YES YES YES YES YES YES
Number of instruments 1 3 1 3 1 3 1 3
Instruments Area Area Area Area Area Area Area Area
mothers' mothers' mothers' mothers' mothers' mothers' mothers' mothers'
height height and height height and height height and height height and
its its its its
interactions interactions interactions interactions
with with with with
medium medium medium medium
GNl/c and GNl/c and GNIl/c and GNl/c and
high GNI/c high GNI/c high GNlI/c high GNI/c
Observations 22,788 22,788 92,849 92,849 16,817 16,817 15,153 15,153
Children age interval (in [0-5] [0-5] [0-23] [0-23] [12-15]  [12-15] [20-23]  [20-23]

month)

Notes: Standard errors are clustered at the PSU-level. Robust standard errors are in parenthesis: *** p<0.01, ** p<0.05, * p<0.1. Samples
of children vary according to the dependent variable. Control variables are: child sex, child age, child's size at birth, birth order, birth interval,
multiple births, child wantedness by parents, number of antenatal visits, delivery place (at home or not), delivery mode (C-section or not),
mother’s completed education, mother’s age, mother’s marital status, number of children in the household, living place of the household
(rural or urban), and dummies of DHS rounds (round 2 to 7). Full results are available in Table S13 in Supplementary Materials.

Source: Authors from Asian DHS data (rounds 3 to 7).
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SUPPLEMENTARY MATERIALS

https://www.dropbox.com/scl/fi/dzsvucs81wsamo9ax8sim/Supplementary-
Materials.docx?rlkey=aqcx8ilgeb2bktzg3vg0037hr0&dI=0
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https://www.dropbox.com/scl/fi/dzsvucs81wsamo9ax8sim/Supplementary-Materials.docx?rlkey=qcx8ilqeb2bktzq3vg0037hr0&dl=0

