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Abstract:

Background: Malnutrition remains a major public health problem among under-five children in rural India and
is closely linked with increased morbidity and mortality.

Aim: To assess the nutritional status and morbidity pattern among children aged 660 months in the rural field
practice area of Upgraded Department of Pediatrics, PMCH, Patna, Bihar, India.

Methodology: A community-based cross-sectional study was conducted among 300 children aged 6—60 months
selected by systematic random sampling from rural field practice areas of our tertiary care hospital. Socio-
demographic details and morbidity history were collected using a structured questionnaire. Anthropometric
measurements were taken as per WHO guidelines, and nutritional status was assessed using WHO Child Growth
Standards (2009). Data were analyzed using appropriate statistical tests.

Results: Underweight, stunting, and wasting were observed in 43.3%, 63.3%, and 25% of children, respectively.
Stunting showed a significant increase with age (p < 0.05), while gender had no significant association with
nutritional status. Anemia was the most common morbidity (35%), followed by acute respiratory infections (20%),
fever (18.3%), and diarrhea (8.3%). Multiple overlapping morbidities were present in 21.7% of children.
Conclusion: The study reveals a high burden of chronic undernutrition and morbidity among rural under-five
children, highlighting the need for sustainable & effective nutritional interventions, anemia control, and
strengthened child health services.
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Introduction

Malnutrition is a well-recognized, persistent public
health problem among children in India. Malnutri-
tion is a pathological condition that results from a
relative or absolute deficiency or excess of one or
more essential nutrients, causing adverse effects on
body composition, physical growth, and functional
outcomes. [1] Despite several decades of national
and international efforts aimed at improving child
health and nutrition, malnutrition remains one of the
major contributors to childhood illness and mortal-
ity, particularly in developing countries such as In-
dia. The burden is disproportionately higher among
infants and young children because their nutritional
requirements are higher for rapid growth and devel-
opment. The global prevalence of under-nutrition
accounts for almost half of all deaths among children
under five years of age, averaging to three million
young lives lost annually. [2] Under-nutrition not
only leads to an increased risk of mortality but also
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predisposes the child to frequent childhood infec-
tions, contributing to the associated morbidity &
mortality. It increases the incidence and severity of
these infections and significantly slows down the re-
covery, thus setting up a vicious cycle of infection
and malnutrition. The poor nutritional status increas-
ing the susceptibility to disease is a challenge that
remains paramount in child health.

Malnutrition is strongly linked to high morbidity and
mortality rates and underlies nearly a third to half of
all deaths in children less than five years of age from
conditions that are otherwise preventable. [3] Mal-
nourished children are more vulnerable to experi-
encing multiple episodes of diseases like acute res-
piratory infections, diarrheal diseases, and other in-
fectious diseases, leading to further deterioration of
their nutritional status. As a result, there is a long-
term impact of cumulative repeated illness and poor
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nutrition on physical growth, cognitive develop-
ment, and productivity in later years.

In India, children in rural areas are especially prone
to poor nutrition. Morbidity is higher among under-
five children in rural areas than among children in
the same age group but from a better socioeconomic
background. [4] This can be attributed to factors
such as poverty, illiteracy, inadequate health ser-
vices, unsanitary conditions, unsafe drinking water,
and general unawareness about the ideal practice of
childcare. Growth assessment in children is thus an
important tool, not only for the diagnosis of nutri-
tional problems at the individual level, but also to
monitor the general health status of the communities
and effectiveness of the public health programs at
the population level.

Recognizing the magnitude of this problem, the Un-
ion Government of India initiated the Integrated
Child Development Services Scheme, aiming to im-
prove the nutritional and health status and learning
opportunities of children under six years of age, with
special attention to those from below poverty line
and disadvantaged groups. This scheme provides
supplementary nutrition, immunization support,
health check-ups, and nutrition education through
Anganwadi Centers. Supplementary nutrition ser-
vices are made available at Anganwadi Centers for
all children in the eligible age groups. However, de-
spite such programs, morbid conditions continue to
remain exceedingly common among rural children
due to multiple risk factors such as poor hygienic
surroundings, inappropriate dietary intake, and lim-
ited utilization of quality health care services. [5]

What is really worrisome about child malnutrition in
India is the seeming slowness with which the prob-
lem has been improving in spite of high economic
growth. From 1991 to the present, India's Gross Do-
mestic Product has more than doubled, yet it has
seen only a single-digit percentage decrease in rates
of malnutrition. [6] This is a paradox that empha-
sizes the fact that economic growth per se cannot en-
sure nutritional sufficiency unless accompanied by
greater equity in the distribution of such resources
and/or effective implementation of nutrition pro-
grams, improvements in education, sanitation, and
health delivery systems.

Malnutrition is still the most significant health con-
cern facing the country even after the concerted ef-
forts of the government and other stakeholders to
eradicate it. [7] Though malnutrition affects people
from all age groups, the infants and young children
are the most vulnerable segment of the populace.
This susceptibility is because of their very high nu-
tritional needs for rapid growth, especially growth of
the body, brain, and maturation of the immune sys-
tem. Nutritional deprivations during this critical
growth period may have irreversible consequences
on growth and development.
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Nutritional status can be regarded as a sensitive in-
dicator of the general state of health and well-being
in children. Under-five children are highly repre-
sentative of the most vulnerable group in any com-
munity, and their nutritional status reflects not only
household food security but also wider social, eco-
nomic, and environmental conditions. [8] Poor nu-
trition in early childhood is linked with stunted
growth, impaired cognitive function, reduced school
performance, and decreased productivity in adult-
hood. Assessing nutritional status among this popu-
lation is, thus, very important for improvement in
long-term health outcomes.

Good nutrition in childhood has implications that go
beyond mere survival and health in childhood. The
prime determinant of overall health status often orig-
inates from nutritional status during childhood. [9]
Optimal physical, mental, and emotional develop-
ment in the formative years requires good nutrition.
Nutrition plays a key role in the quality of a child's
life, and continued nutritional deficiencies will place
an individual’s life potential at risk, in it’s entirety.
[10] Thus, proper nutrition in early childhood is a
key public health concern.

The growth rate in children is maximal during the
first six years of life. Because of this, malnutrition
has a direct and profound impact on infant mortality
rates and under-five mortality rates during this pe-
riod, considered part of the key indicators of overall
health status of a country. [11] High rates of malnu-
trition are often reflected in poor child survival indi-
cators and signal broader systemic challenges in
health and social development.

With nutritional status being so closely related to
morbidity, mainly in rural settings, the need for the
generation of local data that may inform targeted in-
terventions cannot be overstated. Such knowledge
regarding prevalence and patterns of malnutrition,
combined with associated morbidities, facilitates
valuable insights for policy makers, providers of
healthcare, and program planners. Such evidence is
essential for strengthening existing child health pro-
grams and developing context-specific strategies
aimed at improving child nutrition and reducing dis-
ease burden.

Therefore, the present study was undertaken to as-
sess the nutritional status and morbidity pattern in
children aged 6—60 months belonging to a rural area.
The findings of this study would add to a better un-
derstanding of the magnitude of malnutrition and its
related ailments among the rural under-five children
and advocate for improving child health and nutri-
tion outcomes.

Methodology

Study Design: This was a community-based cross-
sectional observational study conducted to assess
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the nutritional status and morbidity pattern among
children aged 6—60 months residing in rural areas.

Study Area: The study was conducted under the
Upgraded Department of Pediatrics, Patna Medical
College and Hospital (PMCH), Patna, Bihar, India.

Study Duration: The study was carried out for a pe-
riod of 8 months from February 2025 to September
2025.

Study Population: The study population consisted
of children aged 6—60 months living in the selected
rural areas of Patna district and attending or covered
under the field practice area of the Department of
Pediatrics, PMCH.

Sample Size: A total of 300 children aged 6—-60
months were included in the study.

Sampling Technique: A systematic random sam-
pling method was adopted. Every sixth household in
the selected rural areas was visited and screened for
the presence of eligible children. If more than one
eligible child was present in a household, one child
was selected randomly.

Inclusion Criteria

e  Children aged 6 months to 60 months

e  Children residing in the selected rural areas

e Children whose parents or guardians gave in-
formed consent

Exclusion Criteria

Children aged more than 60 months
Children with intrauterine growth restriction
(IUGR) or small-for-date babies

e  Children suffering from chronic organic dis-
eases, congenital anomalies, or any physical
disability that could affect growth measure-
ments

Data Collection: Data were collected through
house-to-house visits in the selected rural areas at-
tached to the Department of Pediatrics, Patna Medi-
cal College and Hospital, Patna. A systematic sam-
pling approach was used, wherein every sixth house-
hold was visited to identify children aged 6—60
months. If an eligible child was present, the mother
or primary caregiver was interviewed after obtaining
informed consent. In households with more than one
eligible child, one child was selected randomly for
inclusion in the study.

Socio-demographic details including age, sex, pa-
rental education, occupation, and socioeconomic
status were collected using a pre-designed, pre-
tested, and structured questionnaire administered
through face-to-face interviews. Socioeconomic sta-
tus of the family was assessed using the Modified
Kuppuswamy scale. Information regarding morbid-
ity patterns, recent illnesses, and immunization
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status of the child was obtained from the mother or
caregiver and verified using Mother and Child Pro-
tection (MCP) cards or immunization cards wher-
ever available. The age and date of birth of the child
were recorded based on maternal recall and cross-
checked with available records.

Anthropometric measurements were carried out fol-
lowing standard World Health Organization guide-
lines. Body weight was measured using a portable
weighing scale with a sensitivity of 0.1 kg, with the
child barefoot and wearing minimal clothing.
Length was measured in the supine position using an
infant meter for children below two years of age,
while height was measured in the standing position
using a measuring tape for children aged two years
and above. All measurements were recorded to the
nearest appropriate unit. A general physical exami-
nation was also performed to assess the overall
health status of the child.

Nutritional status was assessed using the WHO
Child Growth Standards (2009). Weight-for-age,
height-for-age, and weight-for-height indices were
calculated to determine underweight, stunting, and
wasting, respectively, based on age- and sex-spe-
cific Z-scores. The data collection tools were ini-
tially pilot tested in the field, modified as required,
and then used for the final data collection to ensure
validity and reliability of the information collected.

Procedure: After obtaining consent, households
were visited according to the sampling method. Eli-
gible children were identified, interviews were con-
ducted with caregivers, anthropometric measure-
ments were recorded, and a general physical exami-
nation was performed. Data collection tools were pi-
lot-tested, modified accordingly, and used uniformly
throughout the study.

Statistical Analysis: Data were entered into Mi-
crosoft Excel and analyzed using appropriate statis-
tical software. Results were expressed as frequen-
cies and percentages. The Chi-square test was used
to assess associations between categorical variables.
Binary logistic regression analysis was performed to
determine the association between nutritional status
and selected independent variables. A p-value <0.05
was considered statistically significant.”

Result

Table 1 describes the demographic profile of the 300
children studied, showing that most were aged be-
tween 24—41 months and 42—60 months (35% each),
while 30% were in the 6-23 month age group. Fe-
males slightly outnumbered males (51.7% vs.
48.3%), the majority of children belonged to the
Hindu religion (90%), and a high proportion were
fully immunized (95%), indicating good immuniza-
tion coverage in the study population.
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Table 1: Demographic Characteristics of Children (N = 300)
Demographic Characteristics | Number (n =300) | Percentage (%)
Age in months
623 90 30
2441 105 35
42-60 105 35
Gender
Male 145 48.3
Female 155 51.7
Religion
Hindu 270 90
Muslim 24 8
Christian 6 2
Immunization status
Fully immunized 285 95
Partially immunized 15 5

Table 2 summarizes the nutritional status of children
based on WHO growth standards (2006), showing
that underweight was present in 43.3% of children,
with 26.7% moderately and 16.6% severely under-
weight, while stunting was highly prevalent at
63.3%, including 35% moderate and 28.3% severe

cases. Wasting affected 25% of children, with 15%
having moderate and 10% severe wasting, whereas
assessment by mid-arm circumference indicated that
the majority were nutritionally normal (89%), with
7% showing mild to moderate protein-energy mal-
nutrition and 3.8% cases of severe PEM.

Table 2: Nutritional Status of Children According to WHO Growth Standards (2006) (N = 300)
Nutritional Status | Number | Percentage (%)
Weight-for-age (Underweight)

Normal 170 56.7
Moderate 80 26.7
Severe 50 16.6
Height-for-age (Stunting)

Normal 110 36.7
Moderate 105 35
Severe 85 28.3
Weight-for-height (Wasting)

Normal 225 75
Moderate 45 15
Severe 30 10
Mid-arm circumference (PEM)

Normal 285 95
Mild—Moderate PEM 20 7
Severe PEM 11 3.8

Table 3 shows that there was no statistically signifi-
cant association between gender and nutritional sta-
tus among the study children. Underweight was ob-
served in 65 males and 65 females (y*> = 0.002, p =
0.965), stunting in 95 males and 95 females (y* =

0.01, p = 0.92), and wasting in 35 males and 40 fe-
males (y*> = 0.186, p = 0.666), indicating that the
prevalence of underweight, stunting, and wasting
was comparable between male and female children.

Table 3: Association of Gender with Nutritional Status (N = 300)
Nutritional Status | Male (n=145) | Female (n=155) | Total | Chi-square | P value
Underweight
Yes 65 65 130 0.002 0.965
No 80 90 170
Stunting
Yes 95 95 190 0.01 0.92
No 50 60 110
Wasting
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Yes 35 40

75 0.186 0.666

No 110 115

225

Table 4 indicates that stunting showed a significant
association with age group, with prevalence increas-
ing from 6-23 months to 42—60 months (y*> = 12.86,
p = 0.0016), suggesting a cumulative effect of
chronic undernutrition as age advances. In contrast,

underweight and wasting did not demonstrate a sta-
tistically significant association with age group (p =
0.576 and p = 0.421, respectively), indicating rela-
tively uniform distribution of these conditions
across the different age categories.

Table 4: Association of Age Group with Nutritional Status (N = 300)
Nutritional Status | 623 months | 2441 months 42-60 months | Total | Chi-square | P value
Underweight
Yes 45 40 45 130 1.102 0.576
No 45 65 60 170
Stunting
Yes 40 70 80 190 12.86 0.0016*
No 50 35 25 110
Wasting
Yes 20 25 30 75 1.73 0.421
No 70 80 75 225

Table 5 shows that anemia was the most common
morbidity among the 300 study children, affecting
35%, followed by acute respiratory tract infections
in 20% and fever in 18.3%. Diarrhea was observed
in 8.3% of children, while dental caries and skin

infections were reported in 6.7% and 5%, respec-
tively. Notably, more than one morbidity was pre-
sent in 21.7% of children, indicating a substantial
burden of coexisting health problems in this popula-
tion.

Table 5: Morbidity Pattern Among Study Children (N = 300)
Morbidity Condition Number Percentage (%)
Anemia 105 35
Acute respiratory tract infection (ARTI) 60 20
Fever 55 18.3
Diarrhea 25 8.3
Skin infections 15 5
Dental caries 20 6.7
More than one morbidity 65 21.7
Discussion NFHS-5 national estimate of 31.2% stunting (IIPS,

In the current study, out of 300 children aged 6-60
months in rural areas, more than half of them
(56.7%) had normal weight-for-age, while 43.3%
were underweight, out of which 26.7% were moder-
ately underweight and 16.6% severely underweight.
This prevalence of underweight children is more
than the national average as reported by NFHS-5,
documenting 29.6% underweight children in India
(International Institute for Population Sciences
[TIPS], 2021) [12]. However, it is comparatively
lower than that reported by Murarkar et al. (2020)
who observed underweight children in 35.4% of un-
der-five children in rural Maharashtra [13]. The pos-
sible reason may be due to a difference in the socio-
economic status, maternal education, and accessibil-
ity to health and nutritional services”.

Stunting emerged as a major nutritional problem in
the present study, with 63.3% of the children being
stunted, including 28.3% severely stunted. This
prevalence is exceedingly higher compared to the
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2021) [12], indicating a high burden of chronic un-
dernutrition in the studied population. Similarly high
levels of stunting have been documented in other ru-
ral and resource-limited settings. Murarkar et al.
(2020) reported stunting in 45.9% of children [13],
while Gebreselassie et al. (2018) [14] observed a
stunting prevalence of 49.4% among children aged
659 months in Ethiopia [15]. The higher preva-
lence in the present study indicates that the children
in the current study suffered from inadequate nutri-
tion and repeated infections throughout their early
childhood, which cumulatively impaired linear
growth.

However, wasting was observed in 25% of children
in the present study, wherein 15% were moderately
wasted and 10% severely wasted. This is slightly
higher compared to the estimate of NFHS-5 as
22.1% wasting [12], though comparable with reports
from Murarkar et al., 2020, who reported it to be
17.1% [13]. Wasting is an indicator of acute
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undernutrition and can be affected by recent illness
or food insecurity. Comparatively lower prevalence
of wasting than stunting suggests that chronic nutri-
tional deprivation is more important than acute mal-
nutrition in the study area.

MUAC-based assessment indicated that only 7% of
children had mild to moderate protein-energy mal-
nutrition, while 3.8% of them suffered from severe
malnutrition. This result is lower than the prevalence
from some rural studies using MUAC measurement,
which could be attributed to the very high immun-
ization coverage (95%) and also better outreach of
child health services in the present study area. Ac-
cording to the WHO Child Growth Standards,
MUAC is a sensitive indicator of severe acute mal-
nutrition, and the small prevalence might be indica-
tive of early detection and intervention (WHO,
2006) [16].

The current study did not reveal any statistically sig-
nificant difference in underweight, stunting, or wast-
ing among male and female children. Indeed, Sang-
ectha and Priyadarsini (2018) did not find a signifi-
cant gender disparity in the nutritional status of un-
der-five children in rural Tamil Nadu [17] ; this in-
dicates that, in some rural communities, there is a
reduction in gender bias in child feeding and care
practices. However, studies have shown higher mal-
nutrition among female children from other areas,
indicating regional variations influenced by cultural
norms (Shreyaswi et al., 2013) [18].

Age-wise analysis showed that with advancing age,
stunting significantly increased from 6—23 months
to 42—60 months, indicating a cumulative effect of
chronic undernutrition. This finding is in agreement
with studies by Gebre et al., 2019, and Gebreselassie
et al., 2018, which reported higher odds of stunting
among older children than their younger counter-
parts [19,14]. The critical window of the first 1,000
days of life is crucial for determining linear growth,
and inappropriate complementary feeding practices
beyond infancy could be a contributing factor to
growth faltering in later years.

As for the morbidity pattern, anemia was reported as
the most prevalent condition, 35%, followed by
acute respiratory tract infection, 20%, and fever,
18.3%. These are closely comparable with studies
conducted in similar settings. Kubde and Kokiwar
(2013) indicated anemia as the most prevalent mor-
bidity (48.1%) among under-six children, followed
by respiratory infections. Anemia is often related to
poor dietary iron intake, parasitic infection, and re-
peated illnesses, a feature common in rural settings.
In the current study, the presence of multiple mor-
bidities amongst 21.7% of children further com-
pounds the vicious cycle between undernutrition and
infection, as evidence from WHO reports showed
that almost 45% of under-five mortality globally is
linked to undernutrition (WHO, 2021)
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Overall, the findings of the present study highlight a
high burden of chronic undernutrition and morbidity
among under-five children in rural areas, despite rel-
atively good immunization & other health interven-
tions implementation & coverage. Comparisons
with national and international studies show that alt-
hough some indicators have improved, stunting and
anemia remain long-standing challenges requiring
integrated nutrition-specific and nutrition-sensitive
interventions.

Conclusion

The prevalence of undernutrition among children
aged 6-60 months in this rural area is high, and the
prevalence of underweight, stunting, and wasting is
still a significant public health concern. Stunting
represented chronic undernutrition and was rather
prominent, showing a strong association with in-
creasing age, which reflects its cumulative burden
resulting from a long period of nutritional depriva-
tion. Gender showed no meaningful association with
any form of malnutrition, which may suggest that
the conditions of boys and girls were similar. Most
of the children had a normal mid-arm circumference,
indicating relatively lower levels of acute severe
malnutrition. The prevalence of morbidity was high,
and anemia, respiratory infections, fever, and diar-
rheal diseases were the most commonly reported
conditions; a considerable proportion of children re-
ported multiple illnesses. Thus, the findings high-
light the need for continued nutrition-specific inter-
ventions, age-appropriate feeding practices, effec-
tive anemia control, and enhanced preventive and
curative health services as a matter of urgency to en-
sure better nutritional and health status among
young children in rural areas.
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