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Abstract Stunting is a complex issue in India that has deep-seated health, social, and economic causes. The problem of

stunting is a clear indicator of chronic undernutrition and has long-term impacts on both individuals and society. Iden-

tifying hot-spot areas with the highest stunting prevalence among children is important for addressing the multifaceted

issue of childhood stunting in India. Therefore, we conducted a study to analyze the spatial distribution and identify the

predictors of stunted children in India using spatial and multilevel analysis. We analyzed data from the National Family

Health Survey-5 and included a sample size of 201,276 children (aged 0–59 months) in 707 districts, 28 states, 8 union

territories, and 30,198 clusters throughout India. From Getis-Ord hot spot analysis, we identified Meghalaya, Bihar, Uttar

Pradesh, Jharkhand, Assam, Gujarat, Odisha, Madhya Pradesh, Rajasthan, Chhattisgarh, Karnataka, Telangana, and

Andhra Pradesh as the hot-spot areas in India for childhood stunting. The study’s findings could be used to develop targeted

interventions and strategies to reduce stunting in identified hot-spot areas of India. From multilevel logistic regression

analysis, we found that stunting prevalence was greater among male children aged 12–59 months in India, especially those

born to young, underweight, uneducated mothers, households with poor sanitation facilities, larger family sizes, and the

poorest wealth index. We must prioritize the effective implementation of policies aimed at improving maternal education

and basic sanitation facilities, reducing family size, and enhancing the socioeconomic conditions of the poorest households

to significantly reduce stunting in India.
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Introduction

Malnutrition continues to be a primary global health

challenge affecting millions across countries [11]. The

global prevalence of undernourishment increased from 777

million in 2015 to 815 million in 2016 [21]. To address this

grave global health challenge, the United Nations declared

the 2016–2025 period as the ‘‘Decade of Action on

Nutrition’’ [11]. Children are highly vulnerable to malnu-

trition, leading to stunted growth [8]. Severely malnour-

ished children have a ninefold higher risk of mortality

compared to healthy children [25]. Stunting is a low

height-for-age in children and can cause permanent phys-

ical and mental damage. It is not only linked to child-level

factors, such as higher rates of illness and death, but also

family and community-level factors [14, 26]. As a result,

stunting received global awareness and was included as a

target indicator in Sustainable Development Goal 2.

India is a country that is highly affected by malnutrition

but is putting immense effort into tackling it; however, the

country faces challenges in evaluating progress [15].

Between 2015 and 2021, the number of children in India

suffering from stunting, wasting, and underweight slightly

decreased. Stunting has gone down from 38 to 36%,
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wasting from 21 to 19%, and underweight from 36 to 32%.

However, malnutrition was responsible for almost 68% of

child deaths in 2017 [31]. The severity of the issue

necessitates deeper investigations for better understanding

[33]. Across different states and districts in India, children

face significant differences in their nutritional outcomes,

especially stunting [27]. Assessing the spatial variations of

stunting across clusters within different states of India

could help identify inequities and call for targeted actions.

Several studies have been undertaken on the spatial dis-

tribution of children’s anthropometric measures in different

nations [3, 6, 7, 20, 36]. No prior research has used a

spatial and multilevel analysis approach to examine

childhood stunting across clusters, utilizing data from the

2019–21 Demographic and Health Survey (DHS) for India.

Hence, the study’s main aim was to examine the spatial

pattern of stunting prevalence among Indian children and

identify the factors that contribute to it.

Materials and Methods

Data Source and Sampling Procedure

The study utilized data from the DHS Program, which

offers household-level data on the NFHS-5 (National

Family Health Survey-5). A two-stage stratified sample

design was used, and the survey was done in two stages.

Phase I took place from June 17, 2019, to January 30, 2020,

and covered 17 states and 5 union territories. Phase II

occurred from January 2, 2020, to April 30, 2021, and

included the remaining 11 states and 3 union territories.

We used the DHS website (https://dhsprogram.com/data/

dataset_admin/index.cfm) to acquire the STATA format

data sets. The present study focused on children aged

0–59 months in India. This survey offered reliable esti-

mates to gauge the childhood anthropometric status in

India. Details regarding the instruments and protocol uti-

lized for anthropometric measurements during NFHS-5 can

be found at http://www.rchiips.org/nfhs. The study exam-

ined data from 201,276 children in 707 districts, 28 states,

8 union territories, and 30,198 PSUs (Primary Sampling

Units) throughout India. However, we utilized data only

from 29,369 PSUs as the information on GPS coordinates

was missing for the rest.

Outcome and Independent Variables

Stunting is defined as a height-for-age z-score below - 2

standard deviation (SD). The outcome variable was cate-

gorical and coded as 1 for stunted and 0 for non-stunted

children. Based on the variables’ theoretical and practical

significance and the availability in the DHS dataset, we

considered both individual and contextual level factors in

our study. Individual-level factors included in this study

were the child’s age (0–11, 12–23, 24–35, and C 36

months), sex (male and female), number of children under

age five (1, 2, and 3 children), birth order (1–2, 3–4, 5–6,

and[ 6), maternal body mass index (normal and under-

weight), the mother’s education (no education, primary,

secondary and higher education), maternal age at first birth

(\ 20, 20–34, and 35–49 years), family size (1–3, 4–5,

and C 6), type of sanitation facility (improved and unim-

proved), and wealth index (poorest, poorer, middle, richer,

and richest). The contextual factors included in this study

were the place of residence (urban and rural) and regions

(northern, central, western, eastern, northeastern, and

southern) of India.

Statistical Analysis

We examined the data using spatial analysis, which aids in

identifying discrepancies in the distribution of childhood

stunting and directing resources to where they are needed.

GIS and spatial evaluation tools were utilized to investigate

disease prevalence and enhance the application of mapping

techniques and data visualization tools to show a better

picture of the persisting issue of stunting [29]. By utilizing

spatial analysis techniques, it is possible to identify geo-

graphic regions with a significant prevalence of stunting

and their degree of variation across the administrative

zones [10].

Spatial Autocorrelation Analysis

To ascertain whether the spatial distribution of stunting

among children in India would be arbitrary, spatial auto-

correlation analysis was implemented. The Moran’s Index

was a spatial statistic employed to quantify spatial auto-

correlation. The output provided the Global Moran’s I

value, Z-score, and P value, which could be used to

determine if the data exhibited dispersion (-1), randomness

(0), or clustering (1). A Moran’s I test with a statistically

significant result (P\ 0.05) indicated that the null

hypothesis (which stated that stunting among children was

randomly distributed) could be rejected. This suggested the

existence of spatial autocorrelation. Global Moran’s Index

can be mathematically represented as

I ¼
n
Pn

i¼1

Pn
j¼1 vij xi � lð Þ xi � lð Þ

Pn
i¼1

Pn
j¼1 vij

Pn
i¼1 xi � lð Þ2

where I denote Moran’s I, xi is a size measurement of the

ith element in a geographical spatial system (i = 1,2,…,n),
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l denotes the mean of xi, vij denotes the elements in a

spatial contiguity matrix (SCM), V [3, 10, 20, 30].

The symbols can be developed in the following manner:

x ¼ x1; x2;. . .; xn

� �T

l ¼ 1

n

Xn

i¼1

xi

V ¼ vij

� �
n�n

Hot Spot Analysis

In hot spot analysis, the Getis-Ord Gi* statistic was esti-

mated for each feature present in a given dataset. This

instrument evaluated each feature in relation to its

adjoining features. The statistic Gi* represented a z-score.

The p values and z-scores revealed the spatial clustering of

features with high or low values.

G�
i ¼

Pn
j¼1 wi;jxj � X

Pn
j¼1 wi;j

S

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

n
Pn

j¼1
w2

i;j�
Pn

j¼1
wi;j

� �2
� �

n�1

v
u
u
t

In the following contexts: xj represents the attribute

value for feature j; wi,j denotes the spatial weight that

separates features i and j; n signifies the total number of

features; and:

X ¼
Pn

j¼1 xj

n

S ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiPn
j¼1 xj

n

s

� X
	 
2

A region with a high GI* value indicated hot spot areas

(high stunting prevalence), while regions with a low GI*

value indicated cool spot areas (low stunting prevalence).

Multilevel Logistic Regression Analysis

Because of the hierarchical structure exhibited by NFHS

data (children were arranged in households, which in turn

were arranged in clusters), conventional models might

underestimate the frequency of frequent errors in effect

magnitudes, which could subsequently impact null

hypothesis determination. Consequently, a multilevel

logistic regression analysis was carried out in lieu of

standard logistic regression. Four models were utilized to

evaluate the fixed impacts of particular community-level

characteristics and the random effects of between-cluster

variance [6, 18]. Model 0 was constructed without any

independent variables. Hence, measurements of random

effects (change among communities) were computed as the

ICC (intraclass correlation coefficient) at a statistically

significant P value. Model I accounted for variables at the

individual level, while Model II incorporated variables at

the community level, and Model III accounted for both

individual and community-level factors. The fourth model

was implemented to examine the potential independent

effects of community-level and individual factors on

childhood stunting. The study used AOR (adjusted odds

ratio) with a 95%CI (confidence interval) to assess how

individual factors and community differences affect stunt-

ing prevalence in India. Using AIC (Akaike’s information

criterion) and BIC (Bayesian information criteria), the

quality of fit was evaluated. Upon contrasting the values of

each AIC and BIC model, the one with the lowest value

was deemed to be the most effective explanatory model.

Sample weights were computed to adjust the unequal

probability of selection between each stratum after down-

loading data. The data were managed and statistically

analyzed using the software programs EXCEL, STATA

14.2, and ArcGIS 10.8.

Results

Prevalence of Childhood Stunting in India

Figure 1 depicts the trends in the incidence of stunting

among Indian children between NFHS-4 (2015–16) and

NFHS-5 (2019–21). The country had seen an overall

improvement in nutritional outcomes, with a considerable

decrease in stunted children from 38.4% in 2015–16 to

35.5% in 2019–21. However, the stunting prevalence was

still high in rural regions, with around 37.30% of children

suffering from stunting, while the percentage was relatively

lower in urban areas, with 30.10% of children affected.
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Fig. 1 Trends in the stunting prevalence among Indian children from

2014–15 to 2019–21
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Figure 2 provides a visual representation of the varying

trends in the prevalence of stunted children across various

states in India from 2014–15 to 2019–21. The stunting

prevalence among children showed significant differences

across the states, with some states experiencing a higher

percentage of stunting than others. While the prevalence of

stunting had slightly reduced in India overall, the states of

Meghalaya, Maharashtra, West Bengal, Nagaland, Mizo-

ram, Telangana, Himachal Pradesh, Tripura, and Kerala

had recorded a higher percentage of stunting than their

previous survey. States in India such as Meghalaya,

Maharashtra, West Bengal, Nagaland, Mizoram, Telan-

gana, Himachal Pradesh, Tripura, and Kerala, where food

production has been increasing over the years, are also

showing a higher prevalence of stunting. This illustrates

that the problem cannot be solved solely through increased

food production. However, it is also crucial to consider

many factors such as consumption, income, accessibility of

nutritious and biofortified food, access to healthcare facil-

ities, maternal education, and basic household sanitation

facilities [1, 13].
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Fig. 2 State-wise trends in the

stunting prevalence in Indian

children from 2014–15 to

2019–21
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Cluster-Wise Spatial Distribution of Stunting

among Indian Children

Figure 3 illustrates the geographical distribution of child-

hood stunting in India based on clusters. Each cluster

represented a fixed number of 22–24 households. Each

point on the map represents a cluster defined by the

stunting incidence in that specific zone. The green color on

the map represents clusters with a lower proportion of

childhood stunting, ranging from 0 to 12%. Conversely, the

red color on the map indicates areas or clusters with a

higher proportion of childhood stunting, ranging from 61 to

100%.

The presented data in Fig. 4 indicate that childhood

stunting is not distributed randomly in nearby regions of

India. The panels on the right side of the figure showed a

clustered pattern (Global Moran’s I value: 0.083), which

indicated that similar levels of childhood stunting were

clustered together in specific geographical areas in India.

Fig. 3 Cluster-wise spatial distribution of childhood stunting in India, 2019–21
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Figure 5 depicts the hot and cold spot areas for stunting

in India. The red color indicated significant hot spot areas,

and the blue color showed the cold spot areas of childhood

stunting. In India, Meghalaya, Bihar, Uttar Pradesh,

Jharkhand, Assam, Gujarat, Odisha, Madhya Pradesh,

Rajasthan, Chhattisgarh, Karnataka, Andhra Pradesh, and

Telangana were the significant hotspot areas for childhood

stunting. In India, most of the Northern states (Punjab,

Haryana, Chandigarh, Uttarakhand, and Jammu and

Kashmir), and some regions of the Southern states (Kerala,

Tamil Nadu, and Puducherry) and North-Eastern states

(Sikkim, Arunachal Pradesh, and Manipur) were the sig-

nificant cold spot areas for childhood stunting.

Determinants of Childhood Stunting in India

From Table 1, according to the results obtained from the

individual-level factors (Model I), children aged between

12 and 23 months, male children, households with three

under-five children, fifth or sixth birth order, underweight

mothers, mothers who lacked schooling, larger families,

poor sanitation facilities, and poorest families had a higher

chance of experiencing stunting. Similarly, from Model II,

infants in rural areas and clusters in the central region of

India had higher odds of experiencing stunting. The results

of Model III revealed that both individual and contextual

level factors contributed to childhood stunting in India.

Children aged 12–23 months were more prone to stunting

than the age group of 0–11 months children [AOR: 2.32;

95% CI: 2.25, 2.40]. When compared to boys, girls were

less likely to experience stunting [AOR: 0.92; 95% CI:

0.89, 0.94]. When compared to the households having

single under five children, households with three children

under five years had a higher probability of experiencing

stunting [AOR: 1.28; 95% CI: 1.24, 1.33]. Children with a

5–6 birth order had higher chances of experiencing stunting

than children with a 1–2 birth order [AOR: 1.23; 95% CI:

1.16, 1.29]. Children of mothers aged 35–49 years had

lower chances of being affected by stunting than children

of mothers aged 20–34 years [AOR: 0.90; 95% CI: 0.84,

0.96]. Whereas children with mothers aged\ 20 years had

a greater likelihood of getting stunted than children of

mothers aged 20–34 years [AOR: 1.11; 95% CI: 1.07,

1.15]. Stunting was greater for the offspring of underweight

Fig. 4 Spatial autocorrelation

of childhood stunting across

clusters in India, 2019–21
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mothers compared to the offspring of normal-weight

mothers [AOR: 1.31; 95% CI: 1.28, 1.35]. Mothers with no

education were more chances to have stunted children

compared to educated mothers [AOR: 1.62; 95% CI: 1.55,

1.69]. Children from larger family sizes had higher odds of

stunting than children from smaller family sizes [AOR:

1.06; 95% CI: 1.02, 1.11]. Children from unimproved

sanitation facilities were more prone to get stunted than

children from improved sanitation facilities [AOR: 1.11;

95% CI: 1.08, 1.14]. Children from the poorest families

had higher chances of getting stunted than children from

the richest families [AOR:2.14; 95% CI: 2.03, 2.26]. Rural

children had lower chances of getting stunted than urban

children [AOR: 0.96; 95% CI: 0.92, 0.99]. Children

residing in the western region [AOR: 1.22; 95% CI: 1.15,

1.28] and central region [AOR: 1.12; 95% CI: 1.07, 1.17]

had more chances of being stunted.

Fig. 5 Cluster-wise hotspot analysis of childhood stunting in India, 2019–21
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Table 1 Factors contributing to stunting in Indian children by multilevel logistic regression analysis, 2019–21

Determinants Model 0 Model I

AOR (95% CI)

Model II

AOR (95% CI)

Model III

AOR (95% CI)

Child age in months

0–11 – 1.00 – 1.00

12–23 – 2.32 (2.24, 2.40) *** – 2.32 (2.25, 2.40) ***

24–35 – 2.21 (2.14, 2.28) *** – 2.21 (2.14, 2.28) ***

C 36 – 2.11 (2.04, 2.17) *** – 2.10 (2.04, 2.17) ***

Gender of the child

Male – 1.00 – 1.00

Female – 0.92 (0.89, 0.94) *** – 0.92 (0.89, 0.94) ***

Number of children under 5 years old

Single child – 1.00 – 1.00

Two children – 1.12 (1.09, 1.15) *** – 1.12 (1.09, 1.14) ***

Three children – 1.29 (1.24, 1.34) *** – 1.28 (1.24, 1.33) ***

Birth order

1–2 – 1.00 – 1.00

3–4 – 1.12 (1.08, 1.15) *** – 1.11 (1.08, 1.15) ***

5–6 – 1.23 (1.17, 1.30) *** – 1.23 (1.16, 1.29) ***

[ 6 – 1.18 (1.06, 1.31) ** – 1.18 (1.06, 1.31) **

Mother’s age at birth

20–34 – 1.00 – 1.00

\ 20 – 1.10 (1.07, 1.14) *** – 1.11 (1.07, 1.15) ***

35–49 – 0.90 (0.85, 0.96) ** – 0.90 (0.84, 0.96) **

Mother’s BMI

Normal – 1.00 – 1.00

Underweight – 1.32 (1.28, 1.35) *** – 1.31(1.28, 1.35) ***

Mother’s education

No education – 1.61 (1.54, 1.68) *** – 1.62 (1.55, 1.69) ***

Primary – 1.53 (1.46, 1.60) *** – 1.53 (1.46, 1.60) ***

Secondary – 1.26 (1.22, 1.32) *** – 1.27 (1.22, 1.31) ***

Higher – 1.00 – 1.00

No education – 1.61 (1.54, 1.68) *** – 1.62 (1.55, 1.69) ***

Family size

1–3 – 1.00 – 1.00

4–5 – 1.04 (0.99, 1.08) * – 1.04 (0.99, 1.08) *

[ = 6 – 1.07 (1.02, 1.12) ** – 1.06 (1.02, 1.11) **

Sanitation facility

Improved – 1.00 – 1.00

Unimproved – 1.11 (1.08, 1.15) *** – 1.11 (1.08, 1.14) ***

Wealth index

Poorest – 2.09 (1.99, 2.19) *** – 2.14 (2.03, 2.26) ***

Poorer – 1.79 (1.71, 1.87) *** – 1.82 (1.74, 1.91) ***

Middle – 1.54 (1.47, 1.61) *** – 1.56 (1.49, 1.63) ***

Richer – 1.22 (1.17, 1.27) *** – 1.22 (1.17, 1.27) ***

Richest – 1.00 – 1.00

Place of residence

Urban – – 1.00 1.00
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Results of Random Effects

The likelihood of childhood stunting in India varied sig-

nificantly across the clustering of PSUs, as illustrated by

Model 0 [r2 = 0.57; 95% CI: 0.55–0.59]. Model 0 showed

that 14.80% of the variability in childhood stunting among

Indian children may be attributable to the differences in

ICC, which is equal to 0.148. The inter-cluster variation

dropped to 13.2% (0.132) in Model I, 13.8% in Model II,

and 13% in Model III, respectively. After doing a multi-

level analysis, we determined that Model III was the most

appropriate choice out of all the models (Table 1).

Discussion

Stunting is a complex issue in India that has deep-seated

health, social, and economic causes. The problem of

stunting is a clear indicator of chronic undernutrition and

has long-term impacts on both individuals and society. For

a country as large and diverse as India, identifying the hot-

spot areas with the highest stunting prevalence among

children is of utmost importance. This information is crit-

ical to effectively addressing the multifaceted issue of

childhood stunting. Hence, this study examined the spatial

distribution and identified the predictors of stunting in

Indian children using NFHS-5 data, 2019–21. Spatial

autocorrelation analysis showed that similar levels of

childhood stunting were clustered together in specific

geographical areas in India. In light of these results,

interventions aimed at mitigating childhood stunting would

be most efficacious when tailored to particular regions of

India. By identifying the areas with the highest and lowest

prevalence of stunting, we can focus our efforts and

resources to help combat this issue. Hence, the current

study has identified the hotspots and cold spots for child-

hood stunting in India.

Infants aged 12–23 months had more odds of getting

stunted in India. Boys were more liable to experience

stunting than girls. The possible reasons for gender dis-

parities in child-feeding practices may be due to gender

dynamics and preferential feeding practices [2, 3, 32].

Therefore, it is imperative to take decisive action to address

this issue and prioritize interventions that ensure boys

receive the essential nutrition for their optimal growth.

Households with more under-five children (three) had more

chances of facing stunting than households with a single

child in the same age group. This information aligns with

similar findings reported in the literature [28, 34]. Having

multiple children in the same household can increase the

pressure on caregivers to distribute food. Further, children

with a birth order of 5–6 have more chances to experience

Table 1 continued

Determinants Model 0 Model I

AOR (95% CI)

Model II

AOR (95% CI)

Model III

AOR (95% CI)

Rural – – 1.41 (1.38, 1.48) *** 0.96 (0.92, 0.99) **

Regions

Northern – – 0.97 (0.93, 1.03) 0.95 (0.90, 1.00) *

Central – – 1.43 (1.37, 1.49) *** 1.12 (1.07, 1.17) ***

Eastern – – 1.41 (1.34, 1.48) *** 0.98 (0.93, 1.03)

Western – – 1.37 (1.30, 1.45) *** 1.22 (1.15, 1.28) ***

North-Eastern – – 1.23 (1.14, 1.31) *** 0.93 (0.87, 1.01) *

Southern – – 1.00 1.00

Random effects

PSU Variance at 95% CI 0.574 (0.55–0.59) 0.500 (0.47–0.52) 0.531 (0.51–0.55) 0.492 (0.47–0.51)

ICC 0.148 0.132 0.138 0.130

Model fitness

Log-likelihood - 128,570.56 - 121,278.23 - 128,065.5 - 121,206.93

AIC 257,145.10 242,604.50 256,147.00 242,473.90

BIC 257,165.60 242,850.00 256,229.10 242,780.80

Northern region: Haryana, Chandigarh, Himachal Pradesh, Delhi, Jammu & Kashmir, Ladakh, Punjab, Uttarakhand, and Rajasthan; Central

region: Uttar Pradesh, Madhya Pradesh, and Chhattisgarh; Eastern region: Bihar, Jharkhand, Odisha, and West Bengal; Western region: Dadra &

Nagar Haveli and Daman & Diu, Goa, Gujarat, and Maharashtra; North-Eastern region: Assam, Manipur, Meghalaya, Arunachal Pradesh,

Nagaland, Sikkim, Tripura, and Mizoram; Southern region: Andhra Pradesh, Andaman & Nicobar Islands, Karnataka, Puducherry, Tamil Nadu,

Lakshadweep, Telangana, and Kerala

*** indicates P\ 0.001, ** P\ 0.05, and * P\ 0.10 (significant level)
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stunted growth than those with a 1–2 birth order, as

reported in previous studies [16, 19]. Additionally, kids

whose mothers were\ 20 years old were more inclined

toward stunting than those mothers 20 and 34 years old.

Young mothers who come from low-income families or

have low economic backgrounds and have dropped out of

school may lack the knowledge to care for their children

properly. Children born to mothers 35–49 years old have a

lower likelihood of experiencing stunted growth compared

to those born to mothers 20–34 years old. This suggests a

correlation between maternal age and child development,

with advanced maternal age potentially providing benefits

for child growth and health [9, 35]. Specifically, under-

weight mothers were realized to have a greater likelihood

of bearing children with stunted growth than mothers who

had a normal BMI. Research conducted in the past has

revealed a significant correlation between the mother’s

BMI and the growth of their offspring [4, 24]. Stunting

could be due to biological factors such as intrauterine

growth restriction, insufficient breast milk production, or

food insecurity. Kids innate to uneducated or less educated

mothers were more susceptible to experiencing stunted

growth than those innate to highly educated mothers.

Educated mothers know proper childcare practices, engage

in healthy actions during gravidity and lactation, exhibit

better health-seeking behavior, be financially stable, and

practice appropriate child feeding [5, 23]. Children who

grew up in households with a larger size of 6 or more

members faced a higher risk of stunting. In households

with a greater number of family members, there may be a

reduced amount of food available for each individual, even

when compared to households with fewer members but the

same level of economic power. Moreover, children who

lack access to improved sanitation facilities were 1.11

times more prone to experiencing stunted growth due to

inadequate hygiene and sanitation practices. These prac-

tices are often products of poverty, lack of infrastructure,

deep-rooted societal beliefs and norms, cultural traditions,

and insufficient awareness [1]. Kids from the poorest

family backgrounds were more prone to stunting than those

from the wealthiest family backgrounds [2, 4, 17, 29]. The

poorest families are at risk of stunting due to insufficient

food, inadequate access to primary healthcare, and

heightened infection susceptibility. Urban children had a

higher chance of being stunted in India. This outcome

aligns with the results of a past study [22]. Extensive

research suggests that urban–rural child nutrition dispari-

ties stem from wealth, maternal education, and health

service access. The study has revealed significant regional

disparities in stunting among children across different

regions in India. These disparities in childhood stunting can

be attributed to variations in maternal education, economic

prosperity, hygiene practices, health service access, and

child-rearing practices [12].

Conclusions

India is currently grappling with a serious issue of stunted

growth among children, and immediate action is required

to tackle this public health crisis. Although the prevalence

has decreased marginally among children, the situation

remains alarming. Stunting is not evenly spread across the

country and is concentrated in certain regions of India, with

varying degrees of prevalence. In India, the hot spot areas

for childhood stunting were Meghalaya, Jharkhand, Bihar,

Uttar Pradesh, Assam, Gujarat, Odisha, Madhya Pradesh,

Rajasthan, Karnataka, Chhattisgarh, Andhra Pradesh, and

Telangana. To address this problem effectively, it is crucial

to develop targeted interventions and strategies that cater to

the high-risk populations in these areas. By prioritizing and

investing in these hot spot areas, we can create a healthier

and more prosperous future for our children. From multi-

level logistic regression analysis, the age and gender of the

child, the number of under-five children, birth order,

maternal BMI, mother’s education, mother’s age at first

birth, family size, type of sanitation facility, household

wealth index, place of residence, and region were identified

as significant predictors of stunting. Stunting prevalence

was greater among male children aged 12–59 months in

India, especially those born to young, underweight, uned-

ucated mothers, households with poor sanitation facilities,

larger family sizes, and the poorest wealth index. These

significant predictors were crucial to consider and tackle

effectively the issue of stunting in India. The study strongly

supports the need for more effective implementation of

nutritional interventional policies in India addressing

maternal education, basic sanitation facilities, family size

reduction, and improvement of socioeconomic conditions

in the poorest households.

Future research could investigate the impact of existing

nutritional intervention programs and policies in India that

specifically address the nutritional outcomes of women and

children. It also needs to investigate how advancements

and interventions in agriculture can bolster the nation’s

food security and nutrition.
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