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ABSTRACT

Objectives To assess social determinants of stunting and
the shifts in contributions of socio-demographic factors

to national prevalence trends in India between 2005 and
2021.

Methods We leveraged data from three rounds of the
National Family Health Survey (NFHS-3: 2005-2006,
NFHS-4: 2015-2016, NFHS-5: 2019-2021) for 443 038
children under 5 years. Adjusted logistic regression models
and a Kitigawa-0Oaxaca-Blinder decomposition were
deployed to examine how wealth, residence, belonging to
a marginalised social group, maternal education and child
sex contributed to changes in stunting prevalence.
Results The decrease in stunting prevalence was notably
slower between NFHS-4 and NFHS-5 (annual average
rate of reduction (AARR): 1.33%) than between NFHS-3
and NFHS-4 (AARR: 2.20%). The protective effect of high
wealth diminished from 2015 onwards but persisted for
high maternal education. However, an intersection of
higher household wealth and maternal education mitigated
stunting to a greater extent than either factor in isolation.
Residence only predicted stunting in 2005-2006 with an
urban disadvantage (adjusted OR: 1.18; 95%Cl: 1.07 to
1.29). Children from marginalised social groups displayed
increased likelihoods of stunting, from 6—16% in 2005—
2006 to 11-21% in 2015-2016 and 2020-2021. Being
male was associated with 6% and 7% increased odds

of stunting in 2015-2016 and 2019-2021, respectively.
Increased household wealth (45%) and maternal education
(14%) contributed to decreased stunting prevalence
between 2005 and 2021.

Conclusions Stunting prevalence in India has decreased
across social groups. However, social disparities in
stunting persist and are exacerbated by intersections of
low household wealth, maternal education and being from
a marginalised social group. Increased survival must be
accompanied by needs-based interventions to support
children and mitigate mutually reinforcing sources of
inequality.

INTRODUCTION
Stunting, or low heightforage, is the
consequence of a child experiencing

chronic malnutrition. It has been associ-
ated with impaired neurological, cognitive,
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Stunting is associated with suboptimal develop-
ment, diminished human capital and reduced eco-
nomic productivity.

WHAT THIS STUDY ADDS

= This study found that the rate of decline in stunting
has slowed in recent years in India and that it is in-
fluenced by intersecting factors, primarily household
wealth, marginalised social group status and mater-
nal education.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Greater policy action is required to mitigate stunting
in children impacted by multiple interacting factors.

physiological and psychosocial development.'
The adverse impact of stunting at the indi-
vidual level has wide-ranging implications
for society, including diminished human
capital and economic productivity.” Further-
more, an intergenerational effect of stunting
has caused concern.” The United Nations
Sustainable Development Goals Target 2.2
sets out to ‘end all forms of malnutrition’ by
2030." Significant progress has been made
in reducing stunting globally, with a 10.7%
decrease in prevalence between 2000 and
2022. However, socioeconomic inequalities
between and within countries continue to
be ubiquitous. Stunting prevalence is also
associated with economic development, and
64% of children affected by stunting reside in
lower-middle-income countries.” Most of the
world’s stunted children live in Sub-Saharan
Africa (38.3%), followed by Central and
Southern Asia (36.6%).

India has the largest population of children
under byears in the world and has almost one-
quarter (24.2%) of the world’s stunted chil-
dren.®” There is a notable disparity in stunting
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prevalence among the nation’s 28 states and 8 union terri-
tories (Meghalaya—46.5%; Puducherry—20%) (20%) .8
Extant research in India has demonstrated prominent
gaps in stunting by different subgroups. Low household
wealth, residing in rural areas, low maternal educational
attainment and belonging to a marginalised social group
have been associated with increased prevalence and risk
of stunting.”"® Additionally, the impact of a child’s sex
on stunting in India has undergone a shift from a female
disadvantage in the early 1990s to a male disadvantage.'®

India has experienced substantial increases in per
capita income and educational attainment among
both men and women."” Increased wealth and levels of
maternal education are important drivers of the decline
in child stunting across several countries.'* Increased
wealth enables improved food security and easier access
to healthcare, whereas higher levels of education allow
mothers to benefit from information to promote health
and nutrition. Furthermore, the Indian government
has made considerable efforts to improve the nutrition
outcomes of children. The Integrated Child Development
Services (ICDS) Scheme currently provides supplemental
nutrition, health and antenatal check-ups, nutrition and
basic education, and immunisation to over 90.6 million
women and child beneficiaries.'”” Additionally, the
National Nutrition Mission was relaunched in 2018 to
reduce India’s stunting prevalence by 2 percentage points
per annum.'®

Despite the implementation of wide-reaching national
policies and interventions, there is a paucity of research
utilising recent data to examine how intersecting social
determinants of stunting at the individual level have
changed and contributed to national trends in stunting
prevalence. Therefore, we aimed to fill this gap by
analysing data collected between 2005 and 2021. Findings
from the analyses have implications for national policy
and interventions that support early childhood develop-
ment. We predict that a reduction in prevalence across
all social groups will co-occur with a significantly higher
likelihood of stunting among children from low-income
families, with less educated mothers and belonging to
marginalised social groups. This disadvantage will be
more prominent at the intersections of these groups.
Moreover, given decreased sex differences in stunting, we
expect a rising trend of growing disadvantages for males.
We also foresee that changes in household wealth and
maternal education will mainly contribute to nationwide
reductions in stunting prevalence.

METHODS

Data source and study population

This study leveraged data from the three most recent
rounds of the National Family Health Survey (NFHS)
carried outin 2005-2006 (NFHS-3), 2015-2016 (NFHS-4)
and 2019-2021 (NFHS-5).> '7 '® The NFHS collects
robust nationally representative cross-sectional data
on population and health indicators across numerous

socio-demographic domains in all of India’s states and
union territories. The eligibility criteria include women
between 15 and 49 years, men between 15 and 59 years and
living children. Data across NFHS rounds were collected
in two stages to achieve better coordination and super-
vision. The Indian Census served as the sampling frame
for selecting primary sampling units (PSUs) in rural areas
and census enumeration blocks (CEBs) in urban areas in
the first stage. In the second stage, 22 PSUs and CEBs
were randomly selected in each district. Across the three
NFHS rounds, the household response rates were 97.7%
for NFHS-3 and 98% for both NFHS-4 and NFHS-5.

Outcome

Stunting in children under 5years was the outcome vari-
able of interest. Itis based on whether a child’s sex-specific
height/length-for-age z-score is 2 or more SD below the
WHO Child Growth Standards median.'’ We used binary
classification to denote stunting. Children’s height was
measured in millimetres by health investigators.

Predictor variables

We concentrate on household wealth, belonging to
a marginalised social group, urban/rural residence,
maternal education and the sex of the child. Household
wealth was derived from a Harmonised Wealth Index
created by pooling information on the ownership of
several assets from the three rounds of NFHS household
population data.*” Subsequently, a principal component
analysis was deployed to calculate the wealth index score
for each household, which was then divided into five
quintiles (poorest, poor, middle, richer and richest). Chil-
dren in the sample were then assigned to the appropriate
wealth quintile based on their household score relative
to the population. We used sampling weights of mothers
to control for possible disproportionate representation of
wealth quintiles.

Marginalised social groups refer to a social category
comprising historically marginalised communities. This
includes individuals from a tribal community or a lower-
ranked group in the Indian caste system. Marginalised
social groups were categorised into Scheduled Castes
(SCs), Scheduled Tribes (STs), Other Backward Class
(OBC) and a residual category, unreserved caste. A
binary classification was used to denote urban/rural resi-
dence and the sex of the child. Maternal education was
categorised into illiterate, primary, secondary, and higher
education.

Statistical analyses
We described changes in stunting prevalence over time by
calculating the annual average rate of reduction (AARR)
between survey rounds. One-way analyses of variance
(ANOVAs) were used to compare absolute differences in
the national stunting prevalence between NFHS rounds
across levels of the selected social predictors.

Binary logistic regression models determined the extent
to which social factors predict national-level stunting. A
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Poisson regression was executed as a sensitivity analysis
to account for the possible overestimation in predictions
from the logistic regression. Furthermore, we conducted
a logistic regression using NFHS-5 data to examine
stunting predictions across 64 intersecting groups. These
were every combination of two household wealth levels
(poor and non-poor, where the former refers to chil-
dren with a harmonised wealth index score in the lowest
two quintiles), four levels of maternal education, four
marginalised social groups and two types of residence.
The reference category for intersectional comparisons
was non-poor, having a mother with higher education,
belonging to an unreserved caste and residing in an
urban area. Additional factors were added as controls
for all regression analyses. This was done to account for
confounders shown to be proximal and distal determi-
nants of stunting.'**' Controls included household reli-
gion, child’s age, ICDS utilisation in the last 12 months,
private institutional delivery, delivery by skilled atten-
dants, mother’s body mass index, mother’s age (years),
mother’s media exposure, mother’s height, mother’s
diet diversity, mother’s diet balance, mother’s age at first
birth, household size, toilet facility, safe water sources, sex
of the household head, fuel source, and state and union
territories as the PSU-level factor.

The Kitigawa-Oaxaca-Blinder (KOB) decomposition
method was executed using the same predictors and
controls to determine how the selected social factors
contributed to the change in stunting prevalence between
2005 and 2021.**® Using a counterfactual approach, this
method decomposes the change in prevalence into two

distinct effects: (1) those arising from changes in the
distribution of the predictor variables (explained effect);
and (2) those arising from the changes in returns to each
predictor variable (unexplained effect). We present the
main results of the KOB decomposition based on linear
probability modelling using NFHS-3 coefficients as coun-
terfactuals. We ran a series of robustness checks, including
using a logit mode, and an alternative counterfactual with
NFHS-5 coefficients. Sampling weights of mothers were
used across analyses. Analyses were performed with Stata
V.17.0.

RESULTS

After removing missing data and flagged observations
for both the outcome and predictor variables, our final
analytical sample comprised 38 996, 211 729 and 192
314 children under byears from the NFHS-3, NFHS-4
and NFHS-5, respectively (see table 1 and online supple-
mental table S1). The percentage of omission from the
full sample was 19% in NFHS-3, 13.4% in NFHS-4 and
13.1% in NFHS-5. Sample characteristics for the selected
predictor variables are provided in table 2.

Stunting prevalence

The national prevalence of stunting decreased by 19.88%
with an AARR of 2.20% between NFHS-3 and NFHS-4
(see table 3). However, between NFHS-4 and NFHS-5,
stunting only decreased by 7.75%, with a slower annual
rate of decline (AARR: 1.33%).

Table 1

Sample representation from NFHS-3 to NFHS-5 for children under 5years

NFHS-3

(2005-2006) children under
Syears

(% of total sample)

NFHS-4 NFHS-5
(2015-2016) children under  (2019-2021) children under
Syears Syears

(% of total sample)

(% of total sample)

Total pre-analytic sample
(513 855)

48 084 (9.36)

Sample of NFHS round (%)

Number of flagged observations 6778 (14.1)
for the stunting outcome
variable

Sample size after omitting
flagged observations of stunting
(471 333)

41 306 (85.9)

Number of flagged and missing 2310 (4.8)
observations for the selected

predictor and control variables

Total number of omitted 9088 (19.0)

observations

Final analytic sample size
(443 039)

38 996 (81.0)

244 508 (47.6)

Sample of NFHS round (%)
19506 (7.98)

225 002 (92.0)

13 273 (5.4)

32 779 (13.4)

211 729 (86.6)

221 263 (43.1)

Sample of NFHS round (%)
15238 (6.89)

206 025 (93.1)

13 711 (6.20)

28 949 (13.1)

192 314 (87.0)

Flagged observations are data points that have been excluded because they do not correspond to any observable value for the variable being
studied. Missing observations are data points that have not been reported or are unavailable.

NFHS, National Family Health Survey.
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Table 2 Sample characteristics for the selected predictor
variables across NFHS-3 to NFHS-5 for children under
5years (%)

Table 3 National stunting prevalence, annual average
rate or reduction and percentage change of decline across
NFHS-3 to NFHS-5

NFHS-3 NFHS-4 NFHS-5
(2005-2006) (2015-2016) (2019-2021)
(%) (%) (%)
Sample representation in (%)
Wealth quintile
Poorest 56.59 29.29 13.75
Poorer 18.86 22.04 23.49
Middle 11.58 19.48 22.70
Richer 7.53 15.84 22.37
Richest 5.43 13.35 17.69
Marginalised social group
Schedule 20.63 21.96 23.82
Caste (SC)
Scheduled 9.26 10.28 10.33
Tribe (ST)
Other 40.99 43.89 42.42
Backward Class
(OBC)
Unreserved  25.89 19.75 17.93
caste
Residence
Rural 75.29 72.23 73.83
Urban 24.71 27.77 26.17
Maternal education
llliterate 49.17 29.69 21.01
Primary 14.24 14.05 12.29
Secondary  31.56 45.83 51.16
Higher 5.03 10.43 15.53
Sex of the child
Female 47.72 48.10 48.19
Male 52.28 51.90 51.81

NFHS, National Family Health Survey.

Stunting prevalence across levels of the selected
predictor variables with p values from the one-way ANOVA
is shown in table 4. A wealth gradient of stunting preva-
lence was observed across all rounds. However, stunting
prevalence decreased most in the poorest quintile (8.7
pp> p<0.0001) and increased in the richest wealth quintile
(3.2 pp, p<0.0001).

The most notable decrease in stunting prevalence
occurred across all marginalised social groups, partic-
ularly in SCs (14.5 pp, p<0.0001) and Other Backward
Class (OBC) (14.0 pp, p<0.0001) communities. Yet, a
prevalence gap between marginalised social groups and
the unreserved caste group persisted across all three
NFHS rounds.

NFHS-3 NFHS-4 NFHS-5
(2005-2006) (2015-2016) (2019-2021)
Stunting 48.3 38.7 35.7
prevalence (%)
NFHS-3to NFHS-3to NFHS-4to
NFHS-5 NFHS-4 NFHS-5
Annual average  1.88 2.20 1.33
rate of reduction
(%)
Percentage 26.09 19.88 7.75
change of decline
(%)

NFHS, National Family Health Survey.

The marked decrease in rural areas (13.4 pp, p<0.0001)
with a lower decline in urban areas (9.6 pp, p<0.0001)
indicates the closing of the urban-rural prevalence gap.
For stunting prevalence according to levels of maternal
education, the most significant decrease occurred for
children with illiterate mothers (10.8 pp, p<0.0001). At
the same time, there was a 3.5 pp increase (p<0.0001) for
children with mothers who received higher education.
Stunting prevalence was marginally lower among females
than males across all three rounds, with the difference
increasing with each survey round.

Association of selected social factors in predicting stunting
The results of the logistic regression analysis are shown in
table 5 and online supplemental table S2. Children from
the richest wealth quintile were consistently the least
likely to be stunted (NFHS-3 AOR: 0.363; 95% CI: 0.292
to 0.450, NFHS-4 AOR: 0.619; 95% CI: 0.565 to 0.678,
NFHS-5 AOR: 0.636; 95% CI: 0.588 to 0.688). However,
the protective effect of household wealth decreased
noticeably from NFHS-4 onwards, particularly for the
richest wealth quintile.

Relative to a child in an unreserved caste, children
from a marginalised social group were more likely to be
stunted across all three NFHS rounds. Children from
the SC community were consistently the most likely to
be stunted (NFHS-3 AOR: 1.16; 95% CI: 1.05 to 1.28,
NFHS-4 AOR: 1.21; 95% CI: 1.15 to 1.27, NFHS-5 AOR:
1.21;95% CI: 1.15 to 1.27). Stunting was only significantly
predicted by residence in NFHS-3 after controlling for all
covariates (AOR: 1.18; 95% CI: 1.07 to 1.29).

The likelihood of stunting predicted by each level of
maternal education remained relatively stable, with a
greater protective effect for increasing levels of maternal
education. Children with mothers who received higher
education were consistently the least likely to be stunted
(NFHS-3 AOR: 0.637; 95% CI: 0.530 to 0.767, NFHS-4
AOR: 0.641; 95% CI: 0.596 to 0.688, NFHS-5 AOR: 0.698;
95%CI: 0.657 to 0.743).
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Table 4

one-way ANOVAs for NFHS-3 to NFHS-5

National stunting prevalence (%) across levels of the selected predictors and associated p values derived from

NFHS-3 (2005-2006)

NFHS-4 (2015-2016)

NFHS-5 (2019-2021)

(95% ClI) (95% ClI) (95% ClI) P values

Wealth quintile

Poorest 56.48 (55.781t0 57.180)  50.63 (50.259 to 50.991)  47.77 (47.224 t0 48.308)  <0.0001

Poorer 45.08 (44.021 to 46.137) 42.92 (42.497 to 43.335) 42.54 (42.123 to 42.961) <0.0001

Middle 38.34 (37.097 t0 39.592)  35.51 (35.057 t0 35.966)  36.72 (36.281 to 37.152)  <0.0001

Richer 29.07 (27.695 to 30.444)  28.26 (27.767 t0 28.762)  29.54 (29.108 t0 29.979)  0.0007

Richest 20.67 (19.325t0 22.016)  22.56 (22.049 t0 23.073)  23.82 (23.342 to 24.295)  <0.0001
Marginalised social group

Scheduled Caste (SC) 53.99 (52.855 t0 55.135)  43.14 (42.668 to 43.603)  39.45 (38.993 t0 39.915)  <0.0001

Scheduled Tribe (ST) 53.97 (52.764 t0 55.179)  44.11 (43.644 to 44.567)  41.16 (40.697 to 41.628)  <0.0001

Other Backward Caste (OBC) 49.09 (48.257 t0 49.931)  39.01 (38.688 t0 39.333)  35.05 (34.711 t0 35.387)  <0.0001

Unreserved caste 40.85(39.967 to 41.733)  31.12 (30.664 to 31.573)  29.27 (28.785 t0 29.765)  <0.0001
Residence

Rural 50.98 (50.370 to 51.584)  41.53 (41.297 to 41.763)  37.61 (37.375t0 37.843)  <0.0001

Urban 39.97 (39.191 t0 40.746)  31.37 (30.978 t0 31.765)  30.39 (29.943 to 30.830)  <0.0001
Maternal education

llliterate 57.46 (56.707 to 58.216)  51.08 (50.709 to 51.456)  46.62 (46.156 to 47.083)  <0.0001

Primary 48.87 (47.610 to 50.133) 43.76 (43.225 to 44.298) 41.89 (41.297 to 42.485) <0.0001

Secondary 38.32 (37.559 t0 39.084)  33.07 (32.780 t0 33.357)  33.58 (33.300 to 33.867)  <0.0001

Higher 19.59 (18.204 t0 20.969)  21.1 (20.544 to 21.648) 23.11 (22.622 t0 23.606)  <0.0001
Sex of the child

Female 48.25 (47.554 t0 48.945)  38.14 (37.849 t0 38.426)  34.86 (34.559 to0 35.151)  <0.0001

Male 48.33 (47.662 t0 48.999)  39.16 (38.881 t0 39.442)  36.52 (36.231 t0 36.810)  <0.0001

NFHS, National Family Health Survey.

Male children were more likely to be stunted than
female children in NFHS-4 and NFHS-5 (NFHS4 AOR:
1.07; 95% CI: 1.04 to 1.1, NFHS-5 AOR: 1.08; 95% CI:
1.05 to 1.11). The results of the Poisson Regression sensi-
tivity analysis were generally concordant with the above
results. However, urban/rural residences did not signifi-
cantly predict stunting across all survey rounds (online
supplemental table S3).

The results for the logistic regression exploring 64
intersecting groups of household wealth, maternal
education, marginalised social groups and urban/rural
residence for NFHS-5 data are in online supplemental
table S4 and figure S1. Children who were poor and had
illiterate mothers were the most disadvantaged across
marginalised social groups and urban/rural residences,
with the OR ranging from 3.60 to 5.3 (p<0.0001) (online
supplemental table S4 and figure S2). Higher levels
of maternal education were generally associated with a
lower likelihood of stunting across intersections of house-
hold wealth, marginalised social groups and urban/rural
residence. Children with mothers who received higher
education had a lower likelihood of stunting if they were
non-poor (online supplemental table S4, figure S1 and
figure S3).

Contribution of selected social factors to the change in
stunting prevalence

Table 6 shows the explained and unexplained contribu-
tions of the change in the distribution of the selected
predictor variables and control variables to the change in
the mean national stunting prevalence between NFHS-3
and NFHS-5. Changes in the distribution of the predictor
variables explained 92.5% (SE=6.23, p<0.0001) of the
decrease in stunting. The other 7.47% (SE=6.23, p=0.23)
was unexplained. Of the explained contributions, 58.1%
of the decrease in stunting was explained by the selected
social factors, and 34.3% by the additional covariates
accounted for in the analysis (figure 1).

Figure 1 shows the explained and unexplained contri-
butions of the selected predictor variables to the changes
in the mean stunting prevalence between NFHS-3
and NFHS-5. Household wealth (45.8%, SE=5.10,
p<0.0001) and maternal education (14.0 %, SE=2.57,
p<0.0001) contributed significantly to decreases in
stunting. Belonging to a marginalised social group did
not contribute substantially to the decrease in stunting
prevalence (-1.42%, SE=0.577, p=0.013). The contribu-
tion to the change in stunting prevalence on account of
residence (-0.26%, SE=0.309, p=0.41) and a child’s sex
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Table 6 Results for the Kitigawa-Oaxaca-Blinder
decomposition

All India aggregate

Changes in Coefficients/contributions

mean prevalence (SEs) P values
Stunting in 0.357 (0.002) <0.0001
NFHS-5

Stunting in 0.484 (0.004) <0.0001
NFHS-3

Total change -0.127 (0.005) <0.0001
Explained -0.117 (0.007) <0.0001
Explained 92.5 (6.23) <0.0001
contribution (%)

Unexplained —0.009 (0.008) 0.24
Unexplained 7.47 (6.23) 0.23

contribution (%)

SEs are clustered at the primary sampling unit (PSU) level.

Decompositions are clustered at the PSU level and weig
NFHS survey weights.
NFHS, National Family Health Survey.

50.00%

45.80%

40.00%

30.00%

20.00%

14%

10.00%

Percentage contribution to the change in stunting prevalence
(%)

0.00%

-10.00%
Household wealth Maternal education

hted by

0.002%

Child's Sex

(0.002%, SE=0.018, p=0.93) was not significant. Findings
from the sensitivity analyses aligned with these results
(online supplemental table S7-S9).

DISCUSSION

This study investigated social determinants of stunting
and examined changes in the contributions of socio-
demographic elements to national prevalence trends
from 2005 to 2021. In line with our predictions, we found
that household wealth, maternal education and marginal-
ised social group status were strong predictors of stunting
across all three NFHS rounds. Changes in household
wealth and maternal education contributed predomi-
nantly to the decrease in stunting prevalence between
2005 and 2021. Furthermore, urban-rural disparities in
stunting have been minimised, and male children have
become increasingly disadvantaged.

Strengths and limitations of this study
We utilised three large datasets with nationally represen-

tative data. This study is one of the first to use NFHS-5
data to conduct a detailed examination of trends in the

34.30%

7.47%

oa0% [

-1.40%

Urban-rural residence Marginalised social ~ Other explained factors  Unexplained factors

group

Predictor variables

Figure 1 Percentage of the explained and unexplained contributions in stunting prevalence change between 2005 and 2021

from the Oaxaca-Blinder decomposition analysis.
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impact of social determinants on stunting at the national
level in India. However, our study has limitations. We had
a notable reduction in our sample size due to omitting
missing and flagged observations in the data. Addition-
ally, the use of cross-sectional data prohibits causal infer-
ence. We do not examine subnational nuances or trends
of inequality. However, the current results pave the way for
future research to examine regional differences in social
determinants of stunting. The WHO growth standards
used in this study do not account for possible intergen-
erational and gene-environment effects of height-for-age.
This may have led to an overestimation of malnutrition
estimates.” A portion of the data for the NFHS-5 was
collected after the COVID-19 nationwide lockdown in
India. This could have led to a bias in our observations
of the impact of wealth on stunting prevalence. However,
stunting is a chronic condition generally unresponsive
to short-term influences, especially after the age of 2.
The pandemic disproportionately impacted low-income
families; however, the reduced significance of wealth in
predicting stunting could be attributed to the fact that
all households, irrespective of their financial status, were
affected by the pandemic.

Previous studies examining the prevalence and social
determinants of stunting in India primarily use data
preceding the NFHS-5. Using an intersectional approach,
as used in this study, Kochupurackal and colleagues®
found low household wealth and being from an SC or
ST to be associated with increased odds of anthropo-
metric failure.”” Previous studies examining stunting in
India using a decomposition approach have consistently
found household wealth and maternal education to
contribute predominantly to decreasing stunting prev-
alence at the national and subnational levels.** Avula
and colleagues® found that improvements in maternal
factors, including educational attainment, explained
between 15% and 30% of the decrease in stunting prev-
alence between NFHS-3 and NFHS-4 across four Indian
states.”’ Increased household wealth and maternal
education are also important contributors to reductions
in stunting prevalence in various countries, including
Bangladesh, Nepal, Senegal, and Zambia.”

Interpretations and implications

The sharper decline in stunting between NFHS-3 and
NFHS-4 coincides with substantial policy action to miti-
gate undernutrition. The Supreme Court of India ordered
the universalisation of the ICDS in 2006, and it has since
rapidly expanded.” Additionally, the Indian government
implemented the National Food Security Act (NFSA) in
2013, which entails the provision of subsidised food grains
through a targeted public distribution system and covers
75% of the rural population and 50% of the urban popu-
lation.” However, the slower decline in stunting preva-
lence between NFHS-4 and NFHS-5 indicates the nation
is not on track to meeting the goal of reducing stunting
by at least 2 percentage points annually or SDG target 2.2.
There have been concerns about a lack of investment in

the quality and quantity of the food provided in supple-
mental nutrition programmes in India, resulting in a
discordance between supply and demand. For example,
only 41% of the required budget for the supplemental
nutrition programme under the ICDS was approved for
the 2022-2023 financial year.”

Household wealth remained a significant predictor
and primarily contributed to the change in stunting prev-
alence. Still, data from NFHS-4 onwards indicate that
high household wealth no longer plays the same role in
protecting children from stunting. This could be due to
a decrease in absolute poverty, economic development
and improved food security. Indeed, the Human Devel-
opment Index of the country increased by 18.5% between
2005 and 2020.** Improved nutritional status could have
contributed to better physiological and psychological func-
tioning, promoting productivity and reducing poverty.”
Increasing levels of maternal education were consistently
associated with decreased odds of stunting. Maternal
education remains as important in determining stunting
as it was 16 years ago. Higher levels of maternal educa-
tion are linked to increased health-seeking behaviours
and utilisation of healthcare services.”’ Our intersectional
analysis of NFHS-5 data revealed an intersection of high
household wealth and high maternal education, which
mitigated stunting to a greater extent than either factor in
isolation. This suggests that a multisectoral approach that
addresses co-occurring disadvantages could be more effec-
tive in mitigating stunting than targeting a particular social
group. Additionally, the notable contribution of maternal
education to the decrease in stunting between 2005 and
2021 could be attributable to increases in women’s educa-
tional attainment in the nation. The percentage of women
who have received over 10 years of education has increased
by 18.6% between NFHS-3 and NFHS-5.%°

The elimination of urban-rural gaps in predicting
stunting by NFHS-4 suggests that policies and programmes
promoting rural health, nutrition and education have
been effective. The prevalence and likelihood of stunting
for children from marginalised social groups was signifi-
cantly higher than for children from the unreserved
caste, with a trend of increasing likelihood across NFHS
rounds. Intersectional analyses revealed the disadvantage
was intensified by being poor and having mothers with
low educational attainment. This suggests that greater
efforts are necessary to ensure children and families from
marginalised social groups are supported in accessing
and engaging in interventions. India has a history of son
preference that has been shown to manifest in poorer
nutrition outcomes for girls in the past.'* However, our
findings indicate a shift away from this. A meta-analysis
that included 47 studies in over 30 countries found a
concordant male disadvantage and suggests this could
be due to an intersection of biological and social factors,
such as the introduction of vaccines for diseases that
affect girls more than boys.”

Policy and programmes have had a vital role in amelio-
rating stunting in India. The generally slow decline
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in stunting prevalence may be explained by the nation
having experienced a sharp decrease in infant and under-
five mortality rates. NFHS data reveals that under-b
mortality rates dropped from 74.3 deaths per 1000 live
births in 2005-2006 to 41.9 deaths per 1000 live births in
2019-2021.% % India has strongly emphasised integrating
nutrition interventions into prenatal and postnatal
programmes, including in the ICDS, thus increasing child
survival rates.” Therefore, the slow decline in stunting
suggests that surviving children are not flourishing. The
Nurturing Care Framework advocates optimal FEarly
Childhood Development through the concurrence of
services promoting survival and thriving.*’

Conclusions

Children from families that are poor, who have mothers
with low educational attainment or who belong to a
marginalised social group have been and continue to be
more vulnerable to stunting. Their social disadvantages
preclude their optimal development. Interventions to
promote nurturing care are warranted. Furthermore,
focusing on social justice is necessary through the equi-
table provision of services and resources based on the
needs of intersecting social groups. Proportionate univer-
salism ensures resources are provided on a needs basis
and may be a preferred strategy. Universalism in isolation
can undermine the needs of disadvantaged social groups,
and targeting can exacerbate the marginalisation of
disadvantaged groups.*'
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