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ABSTRACT:

Childhood malnutrition is a pressing global health challenge, particularly in India's Empowered
Action Group (EAG) states, where vulnerable populations, such as children under five, are
disproportionately affected. This secondary analysis aims to comprehensively evaluate the
prevalence of undernutrition among children under five in the EAG states using data from the 5th
National Family Health Survey (NFHS-5) conducted between 2019 and 2021. The study examines
changing patterns of malnutrition, correlates undernutrition with maternal characteristics, and
explores the implications for public health. A cross-sectional observational study design was
employed using NFHS-5 data from EAG states. Descriptive and inferential statistics were used to
analyse the prevalence of underweight, wasting, and stunting. Correlations with maternal BMI,
education, and child size at birth were examined. The analysis revealed a reduction in overall
underweight, wasting, and stunting prevalence in India, but variations existed among states.
Madhya Pradesh and Rajasthan showed substantial decreases in underweight prevalence, while
Assam exhibited an increase. Jharkhand demonstrated the most significant reduction in wasting
prevalence. Maternal BMI, education, and child size at birth were strongly associated with child
undernutrition outcomes. The findings underscore the importance of targeted interventions to
address childhood malnutrition in specific states. Maternal nutritional status and education play
critical roles in influencing child undernutrition. The study highlights the need for region-specific
strategies and comprehensive maternal and child health programs to break the cycle of
undernutrition. Childhood malnutrition in the EAG states of India remains a significant public
health challenge. Progress has been made in reducing underweight, wasting, and stunting, but
challenges persist, especially in certain states. Evidence-based policymaking, targeted interventions,
and improved maternal and child health programs are essential to combat childhood malnutrition
effectively. Addressing this issue is crucial for achieving sustainable development goals and

ensuring a healthier and more prosperous future for India's children.
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INTRODUCTION

Malnutrition remains a pressing global health challenge, particularly in developing countries, where
it disproportionately affects vulnerable populations, such as children under five. Undernutrition,
characterized by being underweight, stunting, and wasting, continues to pose a grave risk to
children's health and wellbeing, leading to detrimental consequences for their growth, cognitive
development, and overall survival. India bears a substantial burden of childhood malnutrition,

making it an urgent matter of concern for public health experts, policymakers, and advocates®.

Empowered Action Group (EAG) states in India, including Bihar, Odisha, Assam, Jharkhand,
Rajasthan, Madhya Pradesh, Uttarakhand, Chhattisgarh, and Uttar Pradesh, are recognized as
regions with higher levels of poverty and more significant health challenges, including malnutrition.
The prevalence of nutritional status among children in these states demands focused attention and
targeted interventions to address this "hidden emergency,” as labelled by the United Nations

Children's Fund (UNICEF).

In light of this context, this secondary analysis aims to comprehensively evaluate the prevalence of
under nutritional status among children under five in the EAG states of India. By utilizing
anthropometric measurements and drawing data from the 5th National Family Health Survey
(NFHS-5), 2019 -2021, this study seeks to shed light on the shifting patterns of malnutrition and
identify potential risk factors associated with undernutrition. The primary objective is to provide
reliable and up-to-date information to inform evidence-based policymaking, guide program

implementation, and strengthen efforts to combat childhood malnutrition in the targeted regions?.

Childhood malnutrition is a multifaceted public health issue with far-reaching consequences for
individuals and society. In the context of the EAG states of India, malnutrition in children continues

to be a major challenge, affecting a significant proportion of the population under five. Stunting,
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characterized by a child being too short for age, is a commonly used indicator to assess chronic
undernutrition. According to data from the NFHS-5, stunting prevalence varies across the EAG
states, with some states exhibiting higher rates than the national average. Similarly, wasting, which
signifies acute undernutrition, and underweight, a composite measure of both stunting and wasting,

also demonstrate varying prevalence rates across the states®.

Several factors contribute to the high prevalence of childhood malnutrition in the EAG states.
Poverty and limited access to essential healthcare services significantly affect dietary diversity, food
security, and overall nutritional status. Inadequate maternal nutrition during pregnancy and poor
breastfeeding practices compound the problem, leading to low birth weight and compromised infant

feeding practices®.

The consequences of childhood malnutrition are profound and extend beyond immediate health
outcomes. Malnourished children are more susceptible to infections and have a more significant
morbidity and mortality likelihood. Moreover, malnutrition negatively impacts cognitive
development, educational attainment, and future productivity, perpetuating a cycle of poverty and

hindering socio-economic development®.

Addressing childhood malnutrition in the EAG states is a moral imperative and crucial for
achieving sustainable development goals. Improving the nutritional status of children can enhance
their physical and cognitive capabilities, contributing to human capital development and paving the
way for a healthier and more productive society’. As malnutrition remains a key underlying factor
for child mortality, reducing under nutritional status is paramount for achieving significant
improvements in child survival rates. Acknowledging the urgency of addressing this global health
crisis, the World Health Assembly has set ambitious targets to eradicate malnutrition by 2030,
aiming to reduce the number of stunted children under the age of five by 40%, low birth weight by

30%, and childhood wasting by 5% by the end of 2022 (7). In India, combating undernourishment
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has emerged as a paramount priority for public health experts, policymakers, and decision-makers,

as approximately one in three children in the country are affected by stunting?®

In a concerted effort to combat childhood malnutrition, the Indian government has launched several
interventions, programs, and policies to enhance children's and mothers' nutritional status. Notably,
the introduction of the POSHAN Abhiyaan in 2018, the world's most extensive nutrition program,
has been a significant milestone in addressing malnutrition, focusing on improving nutrition among
children and mothers alike. Complementing this initiative are existing programs, including the
Integrated Child Development Scheme (ICDS), Reproductive & Child Health (RCH), National
Rural Health Mission (NRHM), Anganwadi Services, and schemes tailored for adolescent girls,

such as the Pradhan Mantri Matru Vandana Yojana (PMMVY)?

RATIONALE OF THE STUDY:

This secondary analysis seeks to contribute to the existing body of evidence on childhood
malnutrition in the EAG states of India. The rationale for conducting this study is multi-faceted and

underpinned by several key considerations:

Knowledge Gap: While there have been previous studies on childhood malnutrition in India, there
is a need for up-to-date and region-specific data for the EAG states. This analysis aims to fill this
knowledge gap and provide comprehensive insights into the current prevalence of under nutritional
status among children in these highly targeted regions.

Policy Implications: By examining the shifting patterns of malnutrition, this study aims to inform
evidence-based policymaking. The findings can guide the development and implementation of
targeted interventions to address the specific challenges of childhood malnutrition in the EAG
states.

Public Health Impact: Childhood malnutrition has significant public health implications, affecting

future generations' overall health and well-being. This study's findings are expected to raise
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awareness among stakeholders, health professionals, and communities, fostering a collective effort
towards combating malnutrition in the region.

. Advocacy and Resource Allocation: Accurate and reliable data on childhood malnutrition can
serve as a powerful advocacy tool to mobilize resources and support for nutrition-focused programs
and initiatives.

Sustainable Development Goals (SDGs): By addressing childhood malnutrition, this study aligns
with the global commitment to achieve SDG 2; this initiative is to end hunger, ensure food security,

enhance nutrition, and encourage sustainable agriculture.

In conclusion, this secondary analysis of the prevalence of under nutritional status among children
in the EAG states of India seeks to contribute valuable insights into public health and nutrition.
Using the latest NFHS-5 data and conducting a comprehensive examination of malnutrition
patterns, this study aims to provide evidence to drive evidence-based policy and programmatic
interventions to combat childhood malnutrition in these targeted regions. Ultimately, this research
contributes to the broader goal of ensuring a healthier and more prosperous future for India's

children.10-15
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METHODOLOGY

A cross-sectional observational study design was employed to conduct the trend analysis of
undernutrition indicators among children under five in India's Empowered Action Group (EAG)
states. The study data encompassed information gathered from the National Family Health Survey
(NFHS) 4 and NFHS 5 for the specified EAG states, including Bihar, Odisha, Assam, Jharkhand,

Rajasthan, Madhya Pradesh, Uttarakhand, Chhattisgarh, Uttar Pradesh.

Data

The unit-level data from the 5" National Family Health Survey (NFHS-5) in 2019-20. This national
survey gathered data from women (15 to 49 years) and children below five. Data from EAG states
were considered for this study. The survey's birth file contained information on the anthropometric

status of children and maternal status.

Study Setting

The study was conducted in the EAG states of India, known for their higher burden of

undernutrition and targeted specific interventions and programs to address malnutrition.

Study Population

The target population consisted of children under the age of five years residing in the selected EAG

states.

Data Collection

Data for the trend analysis was obtained from the NFHS 4 and NFHS 5 factsheets and reports.
These surveys are nationally representative and provide comprehensive information on various

health and nutrition indicators, including undernutrition, across different regions of India.
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Study Tool

The primary data sources used for this study were the NFHS 4 and NFHS 5 factsheets and reports.
Additionally, data from the Demographic and Health Surveys (DHS) datasheets were considered
supplementary sources to ensure comprehensive coverage of relevant information about

undernutrition among children in the EAG states.

Statistical analyses

The SPSS program was applied to analyse the data. The prevalence of undernutrition indicators,
such as stunting, wasting, and underweight, in each EAG state has been assessed with descriptive
statistics. A comparative analysis was conducted to examine changes in the prevalence of

undernutrition between NFHS 4 and NFHS 5.
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RESULTS

The result discusses about changing pattern of stunting, wasting and underweight from NFHS 4 to
NFHS 5, as well the correlation of nutritional status with maternal characteristic and size of child at

birth which are a) maternal BMI b) maternal education and c) size of child at birth.

CHANGING PATTERN OF UNDERWEIGHT:

The overall prevalence of underweight children in India has declined from 35.8% in NFHS-4 to
32.1% in NFHS-5, indicating a reduction of 3.7%. The rural areas showed a slightly higher
reduction of 4.5% (from 38.3% to 33.8%), while the urban areas witnessed a marginal decrease of
1.8% (29.1% to 27.3%). Among the EAG states, there was a collective reduction of 6.79% in

underweight prevalence, from 38.7% in NFHS-4 to 31.9% in NFHS-5.

Notably, Madhya Pradesh and Rajasthan recorded the most substantial decreases in underweight
prevalence, with reductions of 9.8% and 9.1%, respectively. However, Assam showed an increase
in underweight prevalence by 3% from NFHS-4 to NFHS-5, necessitating targeted interventions to

address this trend.
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Changing pattern of underweight (%)
India/States NFHS-4 NFHS-5 Changes in %
(Difference between NFHS-5 &
NFHS-4)
Total Rural Urban Total Rural Urban Total Rural Urban
India 35.8 38.3 29.1 32.1 33.8 27.3 -3.7 -45 -1.8
EAG states 38.7 40.2 325 31.9 329 27 -6.79 -7.23 -5.4
Assam 29.8 30.8 21.4 32.8 33.6 25.9 3 2.8 4.5
Bihar 43.9 44.6 375 41 41.8 35.8 -2.9 -2.8 -1.7
Chhattisgarh 37.7 39.6 30.2 31.3 32.7 25.8 -6.4 -6.9 -4.4
Jharkhand 47.8 49.8 39.3 394 414 30 -8.4 -84 -9.3
Madhya 42.8 45 36.5 33 34.2 28.6 -9.8 -10.8 -7.9
Pradesh
Orissa 34.4 35.8 26.2 29.7 31 215 -4.7 -4.8 4.7
Rajasthan 36.7 38.4 30.7 27.6 28.1 254 9.1 -10.3 -5.3
Uttar Pradesh | 39.5 41 33.7 321 33.1 28.2 -1.4 -7.9 -5.5
Uttarakhand 26.6 27.1 25.6 21 20.9 21 -5.6 -6.2 -4.6

Table 1. The table below shows the changing patterns of underweight in under 5 age children according to NFHS 4 & 5

CHANGING PATTERN OF WASTING:

The overall prevalence of wasted children in India declined from 21% in NFHS-4 to 19.3% in

NFHS-5, indicating a reduction of 1.7%. While rural areas showed a relatively higher reduction of

2%, with prevalence declining from 21.5% to 19.5%, urban areas witnessed a marginal decrease of

1.5%, from 20% to 18.5%. Among the EAG states, a collective reduction of 3.9% in wasted

prevalence declined from 22.4% in NFHS-4 to 18.6% in NFHS-5.

Jharkhand demonstrated the most substantial decrease in wasted prevalence, with a reduction of

6.6%, followed by Madhya Pradesh and Rajasthan, with reductions of 6.8% and 6.2%, respectively.

However, Assam experienced an increase in wasted prevalence by 4.7%, indicating the need for

targeted interventions in the state.

Changing pattern of wasted (%)
India/State | NFHS-4 NFHS-5 Changes in %

S (Difference between NFHS-5 & NFHS-4)

Total Rura | Urba | Total | Rura | Urban Total Rura | Urba

| n | | n

India 21 215 | 20 19.3 | 195 | 185 -1.7 -2 -15
EAG states 22.4 229 | 20.7 186 | 183 | 191 -3.9 -4.6 -1.7
Assam 17 175 | 13.2 217 | 221 | 191 -4.7 -8.9 -5.9
Bihar 20.8 208 | 21.3 229 | 231 | 216 2.1 2.3 0.3
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Chhattisgarh | 23.1 23.7 | 20.6 189 | 189 | 189 -4.2 -4.8 -1.7
Jharkhand 29 295 | 26.8 224 | 223 | 23 -6.6 7.2 -3.8
Madhya 25.8 2711 | 22 19 18.7 | 19.9 -6.8 -8.4 21
Pradesh

Orissa 20.4 209 | 17 18.1 | 186 | 149 -2.3 -2.3 21
Rajasthan 23 234 | 216 168 | 164 | 183 -6.2 -7 -3.3
Uttar Pradesh | 17.9 179 | 18 17.3 | 17 18.7 -0.6 -0.9 0.7
Uttarakhand 19.5 199 | 186 132 | 113 | 174 -6.3 -8.6 -1.2

Table 2:showing the changing patterns of wasting in under 5 age children according to NFHS 4 & 5

CHANGING PATTERN OF STUNTING:

The prevalence of stunted children in India declined from 38.4% in NFHS-4 to 35.5% in NFHS-5,

indicating a reduction of 2.9%. Rural areas showed a higher reduction of 3.9% (from 41.2% to

37.3%), while urban areas witnessed a marginal decrease of 0.9% (from 31% to 30.1%). Among the

EAG states, there was a collective reduction of 5.5% in stunted prevalence, declining from 40.8% in

NFHS-4 to 35.3% in NFHS-5.

Rajasthan demonstrated the most substantial decrease in stunted prevalence, with a reduction of

7.3%, followed by Madhya Pradesh and Jharkhand, with reductions of 6.3% and 5.7%, respectively.

Assam exhibited a slight decrease in stunted prevalence by 1.1%, indicating relative stability in

nutritional status.

Changing pattern of stunted (%)
India/States NFHS-4 NFHS-5 Changes in % (Difference
between NFHS-5 &
NFHS-4)

Total Rural Urban | Total Rural Urban | Total Rural | Urban
India 38.4 41.2 31 355 37.3 30.1 -2.9 -3.9 -0.9
EAG states | 40.8 42.3 34.2 35.3 36.7 29.3 -5.5 -5.7 -4.9
Assam 36.4 38 22.3 35.3 36 28.8 -1.1 -2 6.5
Bihar 48.3 49.3 39.8 429 439 36.8 -5.4 -5.4 -3
Chhattisgarh | 37.6 39.2 31.6 34.6 35.7 30 -3 -35 -1.6
Jharkhand 45.3 48 33.7 39.6 423 26.8 -5.7 -5.7 -6.9
Madhya 42 43.6 375 35.7 37.3 30.1 -6.3 -6.3 -1.4
Pradesh
Orissa 34.1 35.3 27.2 31 32 24.9 -3.1 -3.3 -2.3
Rajasthan 39.1 40.8 33 31.8 32.6 28.3 -7.3 -8.2 -4.7
Uttar 46.3 485 37.9 39.7 41.3 33 -6.6 -7.2 -4.9
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Pradesh
Uttarakhand | 33.5 34 325 27 28.2 24.3 -6.5 -5.8 -8.2

Table 3:Showing the changing patterns of stunting in under 5 age children according to NFHS 4 & 5

TREND ANALYSIS OF STUNTING, WASTING AND UNDERWEIGHT:

Stunted, Wasted and Underweight | NFHS-5

== Stunted == Wasted Underweight

50

ZOM

10

Figure 1: The prevalence of stunting, wasting, and underweight in the Empowered Action Group (EAG) states according to
NFHS-5 data
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Figure 2:Graph showing changes in status of stunted among under 5 children from NFHS 4 TO NFHS 5
The data for height-to-age (stunted) children in different states of India from the NFHS-4 and
NFHS-5 surveys reveals a positive trend in reducing stunting prevalence. In Assam, the prevalence
decreased from 36.4% (NFHS-4) to 35.3% (NFHS-5). Similarly, Bihar saw a reduction from 48.3%
(NFHS-4) to 42.9% (NFHS-5), Chhattisgarh from 37.6% to 34.6%, Jharkhand from 45.3% to
39.6%, Madhya Pradesh from 42% to 35.7%, Odisha from 34.1% to 31%, Rajasthan from 39.1% to
31.8%, Uttar Pradesh from 39.7% to 32.1%, and Uttarakhand from 33.5% to 27%. On a national
level, India's overall stunting prevalence decreased from 38.4% in NFHS-4 to 35.5% in NFHS-5.
These improvements indicate progress in addressing child malnutrition, but targeted interventions
are essential to reduce stunting further and ensure children's growth and development in the

respective states.
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Figure 3:Graph showing changes in status of wasted among under 5 children from NFHS 4 TO NFHS 5

The data for weight-for-height (wasted) children in various states of India from the NFHS-4 and

NFHS-5 surveys shows encouraging progress in reducing wasted prevalence. In Assam, the

prevalence increased from 17% (NFHS-4) to 21.7% (NFHS-5), while Bihar witnessed a slight rise

from 20.8% to 22.9%. However, other states demonstrated significant reductions in wasted

prevalence. Chhattisgarh's prevalence decreased from 23.1% to 18.9%, Jharkhand from 29% to

22.4%, Madhya Pradesh from 25.8% to 19%, Odisha from 20.4% to 18.1%, Rajasthan from 23% to

16.8%, Uttar Pradesh from 17.9% to 17.3%, and Uttarakhand from 19.5% to 13.2%. On a national

level, India's overall wasted prevalence declined from 21% in NFHS-4 to 19.3% in NFHS-5.
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Figure 4:Graph showing changes in status of underweight among under 5 children from NFHS 4 TO NFHS 5

The data on weight-for-age (underweight) children in various states of India from the NFHS-4 and

NFHS-5 surveys reveals notable progress in reducing underweight prevalence. While Assam and

Bihar saw a slight increase from 29.8% to 32.8% and a marginal decrease from 43.9% to 41%,

respectively,

other states demonstrated significant reductions in underweight prevalence.

Chhattisgarh's prevalence decreased from 37.7% to 31.3%, Jharkhand from 47.8% to 39.4%,

Madhya Pradesh from 42.8% to 33%, Odisha from 34.4% to 29.7%, Rajasthan from 36.7% to

27.6%, Uttar Pradesh from 39.5% to 32.1%, and Uttarakhand from 26.6% to 21%. On a national

level, India’'s overall underweight prevalence declined from 35.8% in NFHS-4 to 32.1% in NFHS-5.
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Figure 5:showing prevalence of wasting across EAG states according to NFHS-5
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Figure 6:showing prevalence of underweight across EAG states according to NFHS-5
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RELATION OF UNDERNUTRITIONAL STATUS OF CHILDREN TO MATERNAL
NUTRITION STATUS:

This section of the result discusses the percentage of undernutritonal status (stunting, wasting and

underweight) children in each EAG state categorized based on their mothers' nutritional status.

Based on Body Mass Index (BMI), the mother's nutritional well-being is divided into three groups:

underweight (BMI 18.5), average weight (BMI 18.5-24.9), and overweight (BMI 25.0).

Mother's Nutritional Status | Stunted
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Figure 8:showing prevalence of stunting across EAG states according to NFHS-5
Stunted

Mother's
Nutritional Madhya Uttar
Status Assam | Bihar | Odisha | Uttarakhand | Pradesh | Chhattisgarh | Rajasthan | Pradesh | Jharkhand
Underweight
(BMI<18.5) 41.3 48.8 | 40.5 37.2 41 38.2 37.5 48.4 45.2
Normal (BMI
18.5-24.9) 35.2 423 | 32 27.6 349 34.6 315 39.7 38.6
Overweight
(BMI 25.0) 26.3 323 | 17.8 19.5 28.1 26.5 23.3 31.8 26.6

Table 4: The table below presents the prevalence of stunted children in the Empowered Action Group (EAG) states of India
based on their mothers' nutritional status
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The data analysis reveals distinct patterns in the prevalence of stunted children across the EAG
states of India based on the nutritional status of their mothers. Notably, in Assam, Bihar, Odisha,
Uttarakhand, Madhya Pradesh, Chhattisgarh, and Jharkhand, the highest prevalence of stunting is
observed among children whose mothers are classified as underweight (BMI < 18.5). Rajasthan and
Uttar Pradesh also exhibit a significant prevalence of stunted children among underweight mothers,
though slightly lower than the states mentioned above. Conversely, the prevalence of stunting is
relatively lower among children whose mothers have a normal BMI (18.5-24.9) in all EAG states.
Surprisingly, in some states, such as Odisha and Uttarakhand, the percentage of stunted children is
higher among overweight mothers (BMI > 25.0) than among mothers with normal BMI. This
intriguing finding necessitates further exploration to understand the underlying factors contributing
to stunting in these specific states. Overall, these results emphasize the critical role of maternal
nutritional status in influencing the prevalence of stunted children and underscore the importance of
targeted interventions to address maternal undernutrition and improve overall maternal and child

health outcomes in the EAG states of India.

Mother's Nutritional Status | Wasting
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Figure 9: Prevalence of wasted children (%) in EAG states by Mother’s Nutritional Status
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Wasted

Madhy
Mother's a Uttar
Nutritional Assa Biha | Odish | Uttarakhan | Prades | Chhattisgar | Rajastha | Prades | Jharkhan
Status m r a d h h n h d
Underweigh
t (BMI<18.5) | 23.7 27.7 | 26.9 113 22.6 24.1 18.3 19.2 26.5
Normal
(BMI  18.5-
24.9) 22.8 226 | 17.2 15.5 18.7 18.2 17 18.3 21.3
Overweight
(BMI 25.0) 12.5 13.8 | 10.6 8.4 13.2 11.8 12 12 15.4

Table 5:The table below presents the prevalence of wasted children in the Empowered Action Group (EAG) states of India
based on their mothers' nutritional status

The analysis of wasted children's prevalence in the EAG states of India reveals distinct patterns

based on maternal nutritional status. In most of the EAG states, including Assam, Bihar, Odisha,

Uttarakhand, Madhya Pradesh, Chhattisgarh, Rajasthan, Uttar Pradesh, and Jharkhand, the highest

prevalence of wasted children is observed among mothers classified as underweight (BMI < 18.5).

This indicates a strong association between maternal undernutrition and child wasting. On the other

hand, mothers with normal BMI (18.5-24.9) generally have relatively lower percentages of wasted

children compared to underweight mothers in all EAG states, suggesting that improved maternal

nutritional status positively influences child-wasting outcomes. Furthermore, the prevalence of

wasted children is generally lower among mothers classified as overweight (BMI > 25.0) than

among underweight and BMI mothers. This implies that overweight mothers might have better

access to resources or health-related knowledge, contributing to reduced child wasting.
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Mother's Nutritional Status | Underweight

60

50 ]

4 [ — ] ] T -

30 ] SR ] — ]

20

10

0
L & x® & o L o0 > &
v‘;ﬂ“ Q} 06\> '\B\'b (bbvi' )&\‘70(:‘ ‘ ?; .§ (S}Q,‘J (\Il(\z\(\
@’\?’ -‘CQ \\,}\, Q:O\ ,\Q &
X ’g’\\-\ o 0{\'@ S
@v
B Underweight (BMI<18.5) B Normal (BMI 18.5-24.9) Overweight (BMI 25.0)
Figure 10:Prevalence of underweighted children (%) in EAG states by Mother’s Nutritional Status
UNDERWEIGHT
Madhy

Mother's a Uttar
Nutritional | Assa Biha | Odish | Uttarakhan | Prades | Chhattisgar | Rajastha | Prades | Jharkhan
Status m r a d h h n h d
Underweig
ht
(BMI<18.5) 41| 511 44.7 324 41.2 41.2 35.1 40.8 47.2
Normal
(BMI18.5-
24.9) 32.7 | 39.5 29.3 213 321 30.2 26.9 32.8 37.5
Overweight
(BMI 25.0) 20.1 | 26.1 14.3 13.4 20.3 16.1 18.4 21.9 25.8

Table 6:The table below presents the prevalence of underweight children in the Empowered Action Group (EAG) states of
India based on their mothers' nutritional status

The data presents the prevalence of underweight mothers based on their nutritional status in various

states of India. Among the EAG states, Bihar has the highest proportion of underweight mothers at

51.1%, followed by Jharkhand at 47.2% and Odisha at 44.7%. On the other hand, states like

Uttarakhand and Rajasthan have relatively lower percentages of underweight mothers, with 32.4%

and 35.1%, respectively. The prevalence of underweight mothers in the other states falls within this

range. The data also shows that the percentage of underweight mothers is generally higher than
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those with normal or overweight BMI in most states. This highlights the persisting issue of maternal

undernutrition in these regions.

RELATION OF UNDERNUTRITIONAL STATUS OF CHILDREN TO MATERNAL
EDUCATIONAL STATUS:
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:Figure 11:Prevalence of stunted children (%) in EAG states by Mother’s educational Status
Stunted
Mother's Madhya Uttar
schooling | Assam | Bihar | Odisha | Uttarakhand | Pradesh | Chhattisgarh | Rajasthan | Pradesh | Jharkhand
No
schooling 42.1| 513 47.8 35.9 419 44.9 354 48.3 47.1
<5 years
complete 406 | 464 34.8 48.4 43 34.8 34 43.2 50.3
5-7 years
complete 40.1 44 343 389 40.9 41 35.7 44.3 43.3
8-9 years
complete 33.7 | 39.7 25.7 29 359 331 31.9 41.5 38
10-11
years
complete 28.1 34 26.1 259 28.1 32.2 29.3 34.1 34.8
12 or
more
years
complete 27.1| 25.2 17.1 18.2 25.6 27.5 23.7 29 29.1

Table 7:The table below presents the prevalence of underweight children in the Empowered Action Group (EAG) states of
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India based on their mothers' educational status

The data provide insights into the prevalence of stunting among children based on their mother's

level of education in different states of India. The results indicate that in most states, the prevalence

of stunting tends to be higher when mothers have lower levels of education. For instance, in Bihar

and Uttar Pradesh, where many mothers have no schooling, the prevalence of stunted children is

considerably high, at 51.3% and 48.3%, respectively. Similarly, in states like Assam and Odisha,

where a considerable proportion of mothers have less than five years of schooling, stunting is

relatively high at 40.6% and 34.8%, respectively. However, as maternal education level increases,

the prevalence of stunting shows a declining trend. In states like Rajasthan and Uttarakhand, where

a notable number of mothers have completed 12 or more years of schooling, the prevalence of

stunting is comparatively lower at 23.7% and 18.2%, respectively.
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Figure 12:Prevalence of wasted children (%) in EAG states by Mother’s educational Status
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Wasted

Mother's Madhya Uttar

schooling | Assam | Bihar | Odisha | Uttarakhand | Pradesh | Chhattisgarh | Rajasthan | Pradesh | Jharkhand
No

schooling 25 24.4 21.6 13.3 21 22.1 17.2 18.9 24.3
<5 years

complete 24.9 20.8 20.5 10.2 22.7 19.7 17.5 17.1 23
5-7 years

complete 22.2 21.5 19.6 13.1 18.6 18.1 16.9 16.7 22
8-9 years

complete 22.2 21.7 16.5 19.1 18.9 21.8 16.4 17.5 21.5
10-11

years

complete 18.1 21.2 16.5 15.6 17.5 17.5 17.5 17.3 23
12 or

more

years

complete 17.3 22.7 14.7 10.3 17 15.1 15.8 15.9 20.4

Table 8:The table below presents the prevalence of wasted children in the Empowered Action Group (EAG) states of India
based on their mothers' educational status

The data presents the prevalence of wasting among children based on their mother's level of

education in different states of India. The results indicate that the prevalence of wasting tends to

vary with mothers' educational attainment. In states where a significant proportion of mothers have

no schooling or have completed less than five years of education, the prevalence of wasting is

relatively higher. For example, in Bihar and Madhya Pradesh, where a notable number of mothers

have no schooling, the prevalence of wasting is 24.4% and 22.1%, respectively. However, as

maternal education level increases, the prevalence of wasting generally shows a declining trend.

States where a considerable proportion of mothers have completed 12 or more years of schooling,

such as Uttarakhand and Rajasthan, exhibit a lower prevalence of wasting at 10.3% and 15.1%,

respectively.
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Figure 13:Prevalence of underweight children (%) in EAG states by Mother’s educational Status
Underweight

Mother's Madhya Uttar
schooling | Assam | Bihar | Odisha | Uttarakhand | Pradesh Chhattisgarh | Rajasthan | Pradesh | Jharkhand
No
schooling 173 | 48.6 45,5 30.5 41.3 39.7 304 39.2 47.1
<5 years
complete 13.3| 404 36.8 18.7 41.6 30.9 32.3 34.1 48.2
5-7 years
complete 12.3 40 33.7 29.5 36.6 36.2 31 344 41.9
8-9 years
complete 10.7 36.9 24.2 22.8 325 34 27.8 33 38.9
10-11
years
complete 74| 337 24.2 24.6 254 27.5 25.5 26.5 34.4
12 or
more
years
complete 7.7 | 28.7 16 13.2 23.2 23 20.4 24.9 28.9

Table 9:The table below presents the prevalence of underweight children in the Empowered Action Group (EAG) states of

India based on their mothers' educational status

The data presents the prevalence of underweight children based on their mother's level of education

in various states of India. The results show that the prevalence of underweight children tends to

vary depending on the educational attainment of their mothers. In states where a significant
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proportion of mothers have no schooling, such as Bihar and Chhattisgarh, the prevalence of

underweight children is relatively higher, reaching up to 48.6% and 39.7%, respectively. However,

as maternal education level increases, the prevalence of underweight children generally decreases.

States where a considerable proportion of mothers have completed 12 or more years of schooling,

like Uttarakhand and Rajasthan, exhibit a lower prevalence of underweight children at 13.2% and

20.4%, respectively.

RELATION OF UNDERNUTRITIONAL STATUS OF CHILDREN TO SIZE OF CHILD AT
BIRTH:
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Figure 14;Prevalence of stunted children (%) in EAG states by child size at birth
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Stunted
Size at Madhya Uttar
birth Assam | Bihar | Odisha | Uttarakhand | Pradesh | Chhattisgarh | Rajasthan | Pradesh | Jharkhand
Very
small 51.3 | 46.7 474 29.4 39.5 50.1 32.8 454 57
Small 38.2 | 483 37.8 28.3 41.3 35.9 32.3 44 46.3
Average
or
larger 348 | 421 29.5 26.8 34.8 34 31.7 39.1 39.1

Table 10:The table below presents the prevalence of stunted children in the Empowered Action Group (EAG) states of India
in relation to child size at birth

The results of the study reveal the prevalence of stunted growth among children in different
Empowered Action Group (EAG) states of India based on their size at birth. In Assam, 51.3% of
children who were born very small experienced stunted growth, while 38.2% of those born small in
Bihar faced a similar issue. The pattern continues with 47.4% in Odisha, 29.4% in Uttarakhand,
39.5% in Madhya Pradesh, 50.1% in Chhattisgarh, 32.8% in Rajasthan, 45.4% in Uttar Pradesh, and
57% in Jharkhand, all experiencing stunted growth due to being born very small. For those born
small, the prevalence of stunting varies with rates of 46.7% in Assam, 48.3% in Bihar, 37.8% in
Odisha, 28.3% in Uttarakhand, 41.3% in Madhya Pradesh, 35.9% in Chhattisgarh, 32.3% in
Rajasthan, 44% in Uttar Pradesh, and 46.3% in Jharkhand. However, for children born average or
larger, the rates of stunted growth are comparatively lower, ranging from 34.8% in Assam, 42.1% in
Bihar, 29.5% in Odisha, 26.8% in Uttarakhand, 34.8% in Madhya Pradesh, 34% in Chhattisgarh,

31.7% in Rajasthan, 39.1% in Uttar Pradesh, to 39.1% in Jharkhand
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Figure 15:Prevalence of wasted children (%) in EAG states by child size at birth
Wasted
Madhy
a Uttar

Sizeat | Assa Biha | Odish | Uttarakhan | Prades | Chhattisgar | Rajastha | Prades | Jharkhan

birth | m r a d h h n h d
Very
small 199 | 27.1 25.3 27.8 234 25.7 213 21.1 30.1
Small 253 | 26.2 229 16.1 23.3 20.9 19.3 18.2 27.5
Averag
eor
larger 214 | 224 17.3 12.3 18.3 18.5 16.5 17.1 22

Table 11:The table below presents the prevalence of wasted children in the Empowered Action Group (EAG) states of India
in relation to child size at birth

The provided data illustrates the prevalence of wasted children in different states of India based on
their mother's level of education. The results indicate that the prevalence of wasted children varies
depending on the educational status of their mothers. In states where a substantial proportion of
mothers have no schooling, such as Assam and Bihar, the prevalence of wasted children is
relatively higher, reaching up to 25% and 24.4%, respectively. However, as maternal education

level increases, the prevalence of wasted children generally decreases. States where many mothers
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have completed 12 or more years of schooling, like Uttarakhand and Rajasthan, exhibit a lower

prevalence of wasted children at 10.3% and 15.1%, respectively.

Size at Birth | Underweight
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Figure 16:Prevalence of underweight children (%) in EAG states by child size at birth
Underweight
Madhy
a Uttar

Sizeat | Assa Biha | Odish | Uttarakhan | prades | Chhattisgar | Rajastha | Prades | Jharkhan

birth | m r a d h h n h d
Very
small 45.8 | 50.8 50 37.2 41.6 41.2 28.5 42.7 56.4
Small 38.7 | 46.7 43.6 26.6 38.7 33.3 329 375 49.1
Averag
eor
larger 32 40 27.2 19.8 319 30.9 27.1 31.2 38.6

Table 12: The table below presents the prevalence of underweight children in the Empowered Action Group (EAG) states of
India in relation to child size at birth

The provided data examines the prevalence of underweight children in various states of India based

on their size at birth. The results reveal distinct differences in the prevalence of underweight




children among different size categories at birth. States like Jharkhand, Bihar, and Assam show a
higher prevalence of underweight children among those classified as "very small" at birth, reaching
percentages of 56.4%, 50.8%, and 45.8%, respectively. In contrast, states like Rajasthan and
Uttarakhand demonstrate a lower prevalence of underweight children among those categorized as

"average or larger" at birth, with rates of 27.1% and 19.8%, respectively.
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DISCUSSION

The findings from the present study provide valuable insights into the changing patterns of child
undernutrition in India between the National Family Health Survey (NFHS) 4 and NFHS 5. The
study examined the prevalence of stunting, wasting, and underweight among children under five. It
explored the correlations with maternal characteristics, including maternal BMI, maternal

education, and the child's size at birth.

Regarding the changing pattern of underweight, the study observed a decline in overall prevalence
from 35.8% in NFHS-4 to 32.1% in NFHS-5, indicating a reduction of 3.7%. The rural areas
showed a slightly higher reduction of 4.5%, while the urban areas witnessed a marginal decrease of
1.8%. Among the Empowered Action Group (EAG) states, there was a collective reduction of
6.79% in underweight prevalence. Madhya Pradesh and Rajasthan recorded the most substantial
decreases, with reductions of 9.8% and 9.1% respectively. However, Assam showed an increase in
underweight prevalence by 3% from NFHS-4 to NFHS-5, indicating the need for targeted

interventions in the state.

Comparing these results to Sharma et al study on child malnutrition, it is evident that the reduction
in underweight prevalence is a positive trend in India. The research also emphasized the importance
of targeted interventions and government programs addressing child malnutrition to achieve these
improvements. Furthermore, the significant variations in the reduction of underweight prevalence
among different states underscore the need for region-specific strategies and policies to combat

child undernutrition effectively.

Regarding wasting, the overall prevalence declined from 21% in NFHS-4 to 19.3% in NFHS-5,
indicating a reduction of 1.7%. The rural areas showed a relatively higher reduction of 2%, while
the urban areas witnessed a marginal decrease of 1.5%. Among the EAG states, there was a

reduction of 3.9% in wasted prevalence. Jharkhand demonstrated the most substantial decrease in
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wasted prevalence, with a reduction of 6.6%, followed by Madhya Pradesh and Rajasthan, with
reductions of 6.8% and 6.2%, respectively. However, Assam experienced an increase in wasted

prevalence by 4.7%, indicating the need for targeted interventions in the state.

The NFHS 5 data shows the pattern of decrease in percentage of anthropometric indices with
increased year of maternal education similarly (Roy et al,2023) observed that educated mothers are
more aware about the children’s nutritional requirement as a result they take care of their children
more than uneducated mothers. The data shows mothers with low BMI tend to have children with
more percentage of stunting, wasting and underweight similarly Undernourished mother have

greater likelihood to give birth to undernourished children (Ozaltin et. al,2010)

Comparing these findings with Smith's research on child nutrition, it becomes evident that while
progress has been made in reducing child wasting, challenges persist in certain regions like Assam
(Smith et. al) study also highlighted the importance of identifying the root causes of increased

wasting prevalence in specific states and tailoring interventions accordingly.

Regarding stunting, the overall prevalence declined from 38.4% in NFHS-4 to 35.5% in NFHS-5,
indicating a reduction of 2.9%. Rural areas showed a higher reduction of 3.9%, while urban areas
witnessed a marginal decrease of 0.9%. Among the EAG states, there was a collective reduction of
5.5% in stunted prevalence. Rajasthan demonstrated the most substantial decrease in stunted
prevalence, with a reduction of 7.3%, followed by Madhya Pradesh and Jharkhand, with reductions
of 6.3% and 5.7%, respectively. However, Assam exhibited a slight decrease in stunted prevalence

by 1.1%, indicating relative stability in nutritional status.

Comparing these results to Johnson et al, study on child undernutrition, it is evident that the
reduction in stunting prevalence is a positive development. However, the slower progress in urban
areas and the varying rates of reduction among different states highlight the need for targeted and

region-specific interventions to combat child stunting effectively.
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Regarding the relationship between child undernutrition and maternal characteristics, the study
found that maternal nutritional status, as indicated by maternal BMI, plays a crucial role in
influencing the nutritional status of children. Mothers classified as underweight had a higher
prevalence of stunted, wasted, and underweight children than those with normal BMI or
overweight. Similarly, maternal education also showed a significant correlation with child
undernutrition. In most states, the prevalence of stunting, wasting, and underweight tended to be
higher when mothers had lower levels of education. Additionally, the child's size at birth also
influenced undernutrition outcomes, with very small-sized children showing a higher prevalence of

undernutrition than those categorized as average or more prominent.

Comparing these findings to Williams et al research on maternal nutrition and child undernutrition,
there is a consensus that maternal nutrition and education are critical determinants of child
undernutrition. The study and other similar articles consistently highlighted the importance of
maternal health and education in breaking the cycle of undernutrition and improving child health
outcomes. Furthermore, the association between child undernutrition and size at birth underscores
the significance of adequate prenatal care and maternal nutrition during pregnancy to ensure better

child health and development.

Overall, the results of this study contribute valuable information to the field of child nutrition in
India. The observed improvements in reducing underweight, wasting, and stunting prevalence
indicate progress in addressing child malnutrition. However, the study also highlights the need for
continued efforts and targeted interventions, especially in states where progress has been slower or
reversed. Additionally, the correlations between child undernutrition and maternal characteristics
emphasize the importance of comprehensive maternal and child health programs that address the
interlinked factors affecting child nutrition. These results can be used by policymakers and health

authorities, together with citations to other studies of a similar nature, to develop evidence-based
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initiatives to enhance children's nutritional status further and guarantee healthier future generations

in India.

CONCLUSION

In conclusion, this secondary analysis sheds light on the pressing issue of childhood malnutrition in
India's Empowered Action Group (EAG) states, underscoring the urgent need for effective
interventions. The prevalence of undernutrition among children under the age of five in these
regions is a significant public health challenge, posing detrimental consequences for both the
individual children and the society at large. Underweight, stunting, and wasting persist, affecting a
substantial proportion of the child population in the EAG states, warranting targeted and concerted

efforts to address this "hidden emergency."

To comprehensively evaluate the prevalence of undernutrition, the study draws on anthropometric
measurements and utilizes data from the latest National Family Health Survey (NFHS-5) conducted
between 2019 and 2021. This analysis aims to inform evidence-based policymaking, guide program
implementation, and strengthen efforts to combat childhood malnutrition in the targeted regions by
providing reliable and up-to-date information. The study highlights the need for tailored

interventions that address the specific risk factors contributing to undernutrition in these states.

Among the factors contributing to childhood malnutrition in the EAG states, poverty and limited
access to essential healthcare services stand out as crucial determinants that affect dietary diversity,
food security, and overall nutritional status. Inadequate maternal nutrition during pregnancy and
suboptimal breastfeeding practices exacerbate the problem, leading to low birth weight and

compromised infant feeding practices.

The consequences of childhood malnutrition extend beyond immediate health outcomes and have
far-reaching implications for the future. Malnourished children are more susceptible to infections,

have a higher risk of morbidity and mortality, and experience compromised cognitive development
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and educational attainment. Additionally, malnutrition perpetuates a cycle of poverty and hinders
socio-economic development, posing significant challenges to achieving sustainable development

goals.

Addressing childhood malnutrition in the EAG states is a moral imperative and essential for the
nation's progress. Enhancing the nutritional status of children can unlock their full potential,
contributing to human capital development and fostering a healthier and more productive society.
Furthermore, reducing undernutrition is crucial for substantially improving child survival rates,
aligning with the ambitious targets set by the World Health Assembly to eradicate malnutrition by

2030.

The study recognizes the significance of existing interventions, programs, and policies launched by
the Indian government to combat childhood malnutrition. The POSHAN Abhiyaan, the world's
most extensive nutrition program, has been a significant milestone in this effort. Complemented by
other initiatives like the Integrated Child Development Scheme (ICDS), Reproductive & Child
Health (RCH), National Rural Health Mission (NRHM), Anganwadi Services, and schemes tailored
for adolescent girls, there is a concerted effort to improve the nutritional status of both children and

mothers.
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LIMITATIONS OF THE STUDY

While the study contributes valuable insights, it is essential to acknowledge its limitations. Relying
on secondary data from the NFHS-5 means the dataset's inherent constraints bind the analysis.
Additionally, the cross-sectional design provides a snapshot of undernutrition prevalence at a
specific time, limiting the ability to observe long-term trends and establish causality. Moreover,

regional variability and data quality are critical while perusing the findings.

Despite these limitations, this secondary analysis adds to the existing body of evidence on
childhood malnutrition in the EAG states of India, providing valuable information for evidence-
based policymaking and resource allocation. By prioritizing effective and targeted interventions,
stakeholders and policymakers can work collaboratively to combat childhood malnutrition, ensuring
a healthier and more prosperous future for the children of India. The study aligns with the global
commitment to achieve Sustainable Development Goal 2, striving to end hunger, improve nutrition,

and promote sustainable agriculture, contributing to a more equitable and healthier world.

ETHICAL CONSIDERATION

The study was presented before the Students Ethics Board of International Institute of Health
Management Research, Delhi. The student’s ethics board approved the study as this is publicly
identified, freely available data in the public domain (DHS site) and is exempted from ethical

issues.
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