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ABSTRACT

Inadequate healthcare, lack of nutritional education, and social inequality all contribute to
child malnutrition, which is a major problem in rural India. This research measures the
frequency of malnutrition among children in rural Lucknow ranging from 6 to 59 months old,
finds important risk variables, and examines the level of mother awareness of child nutrition.
The study used a cross-sectional design and measured mothers' height, weight, and waist
circumference in addition to conducting structured interviews.

According to the results, stunting, wasting, and underweight were the most common forms
of malnutrition. Low family poverty, maternal education, insufficient food variety, and bad
feeding habits are major factors. Food taboos and the early end of nursing are two cultural
customs that impact children's diets. According to regression analysis, there are robust
correlations between socioeconomic position, maternal education, healthcare accessibility
and malnutrition.

The research highlights the need to improve hospital facilities, implement targeted nutrition
education, and bolster policy initiatives, such as ICDS. If these problems are addressed via
community-driven initiatives and maternal empowerment, child nutrition and health in rural
India may improve in the long run.
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INTRODUCTION

Low birth weight affects over 20.5 million babies worldwide, stunting affects about 149.2
million children under five, and causes 45.4 million to be hungry [1]. Negative impacts on
health, cognitive development, academic success, and lifetime earnings are associated with
stunted growth in children, which is caused by under nutrition [2]. In addition to breast milk
or formula, children, particularly those between the ages of 6 and 23 months, need nutrient-
dense and energy-rich meals that include dairy products, eggs, fruits, and vegetables [3].
There is an increased risk of growth retardation and insufficient nutrient intake in children
living in low-income countries (LMICs) because family meals there tend to be poor in
nutritional density [4].

Developed and developing nations alike continue to face the alarming public health crisis of
malnutrition in all its forms, including overweight and obesity, under nutrition, wasting,
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stunting, micronutrient deficiencies, and diet-related non-communicable diseases like
diabetes and cardiovascular disease [5]. “One Asian country that is now facing a triple burden
of malnutrition when overweight coexists with stunting and anaemia is Malaysia, according
to the Country Nutrition Report by Global Nutrition Report [6].” Finding and fixing the
sources of public health problems must be a top priority. Teenagers are defined as those
between the ages of 10 and 19, according to the World Health Organisation (WHO) [7].
There is widespread agreement that adolescence is a pivotal time in a person's life when they
undergo enormous social, physiological, and anatomical changes. Throughout all stages of
autonomy development, children engage in complex interactions with their families,
communities, and cultures as they continue to explore and construct their identities
throughout this transitional time from infancy to adulthood [8]. “Throughout the pubertal
transition, which occurs throughout this dynamic time of human development, a growth spurt
requires additional macronutrients and micronutrients, making teenagers nutritionally
susceptible [9, 10]”. Impaired growth, osteopenia, anaemia, and retarded sexual maturation
are just a few of the ways that adolescents might suffer from the effects of malnutrition,
which have been linked to the early development of chronic illnesses in adulthood [11].
Worldwide, most people's health and ecological systems are in peril from the triple whammy
of climate change, obesity, and undernourishment in this twenty-first century [12]. Real
changes in the long-term climate change averages will not be seen for decades or centuries.
However, the fluctuations people see daily are only outliers around a stable mean, which is
called climatic variability [13]. Critical aspects of food security are already being impacted
by climate change, which has substantial effects on the food system and the environment. Tus
poses a threat to people's well-being. Meanwhile, people are dealing with daily climate
change, which adds to the worrisome malnutrition rates [14]. “There is a significant but
complex relationship between weather variables such as rainfall, severe weather events,
seasonality, and temperature and malnutrition at the household level, according to a
comprehensive evaluation of the current efforts to quantify the effect of climate change on
undernourishment [15-17]”. Crop yields, fisheries, and livestock output are all susceptible to
the cumulative effects of climate change, whether that change is short- or long-term.
Economic losses and disruptions to the internal equilibrium food supply might emerge from
these changes to the food production system, leading to price surges that make food
inaccessible and unaffordable. Because of this, people's eating habits and how they use food
have evolved to accommodate these adverse conditions—additionally, considerations of food
safety and nutritional quality impact food utilization. These alterations will impede the
elimination of malnutrition in all its manifestations.

In addition, low-income urban areas are more likely to be in the path of natural disasters, rely
on resources that are particularly vulnerable to the effects of climate change, and have fewer
resources and less ability to adapt to and deal with sudden or unexpected threats. In the
meantime, UNICEF Malaysia research [17] on low-income urban areas in Kuala Lumpur
found that undernourishment affects more than 10% of children, which is worse than the
national prevalence [18]. As a result of commodity inflation and decreased agricultural
output, people may change their eating habits to include more cheap but unhealthy food. This
brings up concerns over the potential effects of climate change as a yet unseen confluence of
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factors threatening the nutritional quality of Malaysia's urban poor and undermining food
security. A Tanzanian family research found that people cut down on calories by about 11%
when temperature fluctuation increased [10]. In some countries, such as Yemen, Ethiopia,
and Bangladesh, there is a positive association between rising average temperatures and the
prices of wheat and maize [19]. Consequences of climate unpredictability, such as a scarcity
of vegetables on wet days, drive an increase in their price and reduce the amount of nutritious
food this vulnerable group consumes overall [12]. Therefore, food insecurity seems to be a
major issue for this group. As a result, community members have to eat the same unhealthy
food every day, which might stunt the development of children and teenagers over time [10,
20]. Unless anything is done, the majority of urban poor children and adolescents will have to
deal with the increasing likelihood of food insecurity and malnutrition caused by climate
change and variability [20]. “Furthermore, the United Nations Sustainable Development
Goals (SDGs) have acknowledged that combating climate change, ensuring food security,
and ending hunger are among the most pressing issues facing the global community today
[21]”. Food utilization, nutritional quality, production, consumption, and food safety are all
areas in which climate-related effects might impact malnutrition. “A recent meta-analysis and
systematic review conducted by Stelmach-Mardas et al [22] confirmed that consuming
certain foods—such as fruits, vegetables, eggs, meat, cereals, and alcoholic beverages—may
vary with the seasons”. The researchers also found that people consume more calories during
the winter or post-harvest season. More alcoholic and non-alcoholic drinks are drunk during
the dry season in tropical nations like Cambodia. In contrast, more rice, starchy roots,
vegetables and products, sauces, and spices are consumed during the rainy season [23].
“Another study conducted in the North of Ghana highlighted the effects of seasonal variation
on dietary diversity, Specifically, the study found that during rainy seasons, people ate more
dark green leafy vegetables; during dry seasons, people ate more deep yellow, orange, and
red vegetables [24].” The detrimental effects on nutrition are worsened because the increased
inter-seasonal climatic variability intensifies nutrient intake fluctuations. The fact that
seasonal fluctuations in childhood malnutrition are so common lends credence to this. Acute
malnutrition is more common during the dry season than during the rainy season, according
to longitudinal research done in rural east Ethiopia [25]. “In contrast, however, during the dry
season, Ghana's research found that height-for-age and body mass index-for-age were better
than during the rainy season [26].” Decreased physical activity is another potential
connection between climatic fluctuation and malnutrition, particularly obesity. When it is too
hot or too cold to go outside, even for a short jog or stroll, people tend to be less active,
according to previous studies [27]. Research has shown that children's physical activity levels
fluctuate with the seasons. For example, compared to other seasons, spring is associated with
a higher level of healthy physical activity [28]. According to US research, teenagers are less
active in the winter, on days with less sunshine and rain, and more active on days with more
sunshine and no rain [29]. Climate fluctuation significantly impacts the degree of physical
activity, as this finding further confirms. Important factors in determining whether or not a
person experiences malnutrition include their exposure to food and physical activity in the
environment. An increase in malnutrition may result from a community-wide push for bad
eating habits and lack of physical activity [30]. As the globe becomes increasingly urbanized,
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city people face the problems of food deserts, where access to good food markets is restricted
or difficult, and food swamps, where there is an excess of bad food rich in calories but poor
in nutrients and processed. These occurrences disproportionately affect Communities in
metropolitan areas with high poverty rates [31]. Adolescents' and children's nutrition and
health might suffer greatly if nutrient-dense food is not readily available and accessible [31,
32]. Recreational facilities, parks, green spaces, land use, and transportation infrastructures
are all examples of built environments that interact with one another to affect people's
capacity to get the prescribed amount of exercise. Due to the urban environment and its
characteristics, people are less likely to be physically active [33]. Some major obstacles to
leading an active lifestyle, such as high-density traffic, a lack of sidewalks, parks, and
recreational facilities, and concerns about neighbourhood safety (e.g., crime and violence),
are important factors [34, 35]. Factors such as a neighbourhood's walkability and, by
extension, its weight status are influenced by the density of built spaces, the transit system,
and mixed land use [36].
LLITERATURE REVIEW

At 104.3 million, or 8.6% of the overall population, 104.3 million individuals are considered
members of India's Scheduled Tribe (ST) tribe, making it the biggest tribal population in the
world [37]. The persistent problems of undernourishment are highlighted by new statistics
that show that 35.5 per cent of children 0—59 months old have stunted development, 19.3 per
cent experience wasting, and 32.1 per cent are underweight [38]. “Further alarming levels of
under nutrition were shown in studies conducted in Kerala, Madhya Pradesh, Jharkhand, and
Mabharashtra.” Among tribal children aged 0-59 months, there were significant rates of
stunting (40-60%), wasting (20-27%), and underweight (48-53%) [39,40,41,42]. Not only
that but among children aged 12-59 months, anaemia is concerningly common (91.2% of
cases), as are iron deficits (50%) and vitamin B12 deficiencies (35% of cases) [39-42].

The research occurred in Attappady, a famous tribal stronghold in the Indian state of Kerala.
An example of a developing nation that has made great strides in health care and social
services, the Indian state of Kerala is well-respected for these accomplishments [43]. “There
is a disproportionately high rate of newborn and infant mortality among the state's indigenous
tribal groups, especially in the Attappady region”. This area is home to indigenous tribes,
including the Irula, Muduga, and Kurumba. From 2012 to 2022, 136 infants died in the area.
The leading causes of mortality were complications during pregnancy, low birth weight, pre-
eclampsia, ARDS, and anaemia. Many mothers also reported dietary deficits [44].

Women of childbearing age (WRA) have specific dietary requirements, especially in the
months leading up to and during pregnancy and nursing. “In order to have enough energy to
become pregnant and to keep themselves and their babies healthy, they need to eat healthily.
Pregnancy complications include stillbirth, low birth weight, wasting, and developmental
delays in infants when mothers do not get enough iodine, iron, folate, calcium, and zinc in
their diets [45].” Inadequate levels of these minerals may also lead to maternal mortality,
haemorrhage, pre-eclampsia, and anaemia [45,46,47]. Thus, it is acknowledged that
inadequate maternal food and nutrition might exacerbate bad mother and child health
outcomes.
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Various variables, including heavy workloads, illnesses, cultural norms, and reproductive
duties, might impact how women's nutrition is affected by seasonal food shortages.
“Household responsibilities, social obligations, paid labour, and heavy agricultural labour
during peak seasons often include women working from dawn to sunset throughout the year
[48]”. An energy imbalance and undernourishment might result from this excessive labour
and little sustenance during lean seasons [49]. A vicious cycle is created when under nutrition
is exacerbated by illness [50]. Under nutrition may occur when a person is sick because they
lose their appetite, absorb fewer nutrients, and burn more energy than they take in [51].
Consequently, undernourishment might amplify the occurrence and intensity of diseases [52].
Reducing women's productivity and increasing healthcare costs may harm family wealth
[53]. Infectious illnesses such as malaria, anaemia, and intestinal parasite infestation were
shown to be predictors of under nutrition in women in an Ethiopian study [54, 55]. Illness
worsens women's nutritional condition when they have limited decision-making authority,
little access to competent healthcare, and inadequate funding for treatment [56]. The quantity
and quality of food women consume are influenced by cultural norms, contributing to their
under nutrition [57]. Studies reveal that women in many nations often fail to fulfil these
requirements, particularly during times of food scarcity, even though their nutritional
demands are rising during pregnancy and nursing [58]. Since women are often engaged in
food production, buying, preparation, preservation, and allocation, it is crucial to prioritize
their nutrition [59]. When mothers have extra money, they usually use it towards their
children's healthcare and education [60]. Consequently, the woman's and her family's health
depends on her eating well. Studies conducted in Nepal, Madagascar, and Ethiopia have
shown that family food security, dietary variety, and food intake may vary with the seasons
[61]. “Still, researchers have not done enough to determine how these differences affect the
nutritional health of reproductive-age women, Women who are not yet mothers or who are
unable to conceive are often excluded from nutrition-related research in Ethiopia and other
low-income countries, as do mothers with children under the age of five or who are pregnant
[62]”. Understanding the importance of women's diet and how to make improvements goes
beyond their reproductive health. It is crucial to ensure the well-being of women in Africa
since they constitute over 40% of the agricultural labour force [63]. This highlights their
substantial economic contribution.
ILMETHOD

A. Researc
h Design

The nutritional status of children in rural Lucknow, ranging from six months to five years
old, was examined in this quantitative study that used a cross-sectional survey methodology.
Factors influencing child nutrition, including demographics, socioeconomic status, and
health, are the primary focus of the research.

B. Sample
Selection
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A total of 377 children were selected using stratified random sampling. The sample was
drawn from various villages to ensure diversity in socioeconomic backgrounds. Inclusion
criteria required children within the specified age range, while exclusion criteria eliminated
cases with incomplete data.

C. Data
Collection Methods

Primary data were collected through structured questionnaires administered to parents or
guardians. Anthropometric measurements, dietary intake assessments, and household surveys
were conducted. The questionnaire included sections on:

. Demographic details

. Socioeconomic status

. Breastfeeding and weaning practices

. Health and hygiene conditions

D. Data
Analysis

Utilising SPSS software, the data were examined. Included in the study were:
. Descriptive Statistics: Mean, standard deviation, and frequency distributions.
. Inferential Statistics: Chi-square tests and odds ratio calculations to assess
associations between variables.
. Regression Analysis: Multiple regression models to determine predictors of
malnutrition and dietary diversity.

IL.RESULTS

Descriptive Statistics

Focusing on demographic, social, and health-related aspects, the research investigated the
nutritional condition of children in rural Lucknow ranging from six months to five years and
fifty-nine months. Some interesting findings emerged from the descriptive statistics:

Table 1
Variable Mean Std. Deviation Interpretation
Age (years) 2.99 1.39 Even spread across
different age groups
Gender (Male = 1, | 1.47 0.50 Nearly equal
Female = 2) distribution
Family Type | 1.53 0.50 Balanced
(Nuclear = 1, Joint representation
=2)
Maternal Education | 1.55 0.49 Lower than paternal
education
Paternal Education | 1.41 0.49 Higher than
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2. Prevalence of Malnutrition

The analysis found that malnutrition prevalence in the sample was significantly higher than
the national average for rural areas, supporting the alternative hypothesis (H1). The results
pointed to key risk factors, including poor sanitation, low parental education, and inadequate
breastfeeding practices.

3. Relationship between Socioeconomic Factors and Malnutrition

The inferential statistical analysis showed a strong relationship between socioeconomic status
and child malnutrition:

Table 2
Risk Factor Odds Ratio (OR) p-value Interpretation
Low 3.35 0.001 Higher likelihood
Socioeconomic of malnutrition
Status
Low Maternal | 1.34 0.032 Significant impact
Education on nutrition
Exclusive 0.93 0.045 Slightly  reduced
Breastfeeding malnutrition risk
Male Gender 5.89 0.003 Males at
significantly higher
risk
Nuclear Family 1.12 0.048 Higher malnutrition
risk than  joint
families
4. Dietary Involvement and Nutritional Intake
. Dietary Diversity: The mean dietary diversity score was 5.83 (range: 3-9), with a
moderate level of variation across the sample.
. Meal Frequency: Children had an average of 4.06 meals per day, with little
variation (SD = 0.31).
. Macronutrient Intake:
Table 3
Nutrient Mean Intake Range Std. Deviation
Energy (kcal/day) 1702.71 1500 - 1900  |[113.38
Protein (g/day) 59.4 50-70 4.65
Fat (g/day) 66.07 60 -75 4.39
Carbohydrates (g/day) 201.69 180 - 220 11.58

5. Regression Analysis
A multiple regression analysis assessed the impact of demographic and socioeconomic
factors on dietary diversity:
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Table 4
Predictor Coefficient ) Standard value ||Interpretation
(B) Error p P

0.0291 | .. .

Age -0.0055 0.0497 ) Slight negative effect
Femal h high diet
Gender 0.3014 0.3776 0.041 [ cmeies  have  ugher  dietaly
diversity

Socioeconomic 0.2652 0.1905 0.0166 Higl'le.r status leads to better
Status nutrition

0.0356 ||Positi lati ith diet
Maternal Education ||0.1029 0.3777 .OSI 1\.,6 cotrelation Wi ety

3 diversity
6. Key Findings and Implications
. Malnutrition rates exceeded national averages, highlighting an urgent need for
intervention.
. Socioeconomic status and parental education played critical roles in shaping
nutritional outcomes.
. Exclusive breastfeeding and sanitation improvements could help mitigate malnutrition
risks.
. Joint family structures provided better support systems for child nutrition compared to
nuclear families.

IV.CONCLUSION

This research has improved our understanding of the incidence and causes of childhood
malnutrition in rural Lucknow. According to the data, socioeconomic position, maternal
education, and healthcare access significantly impact child nutrition outcomes. Due to the
high prevalence of malnutrition, targeted treatments are urgently needed, especially for
uniting and underweight patients.

Important steps in the fight against malnutrition include filling the gaps in mother education,
increasing nutritional variety, and encouraging exclusive breastfeeding. The research
highlights the need to bolster government programs, improve community health efforts, and
raise caregiver knowledge to guarantee long-term gains in nutrition.

In order to address child malnutrition in rural India, this research lays the groundwork for
policy recommendations. It emphasises the need for multispectral approaches that integrate
healthcare, education, and socioeconomic development. By doing so, we can achieve long-
term improvements in child health and nutrition.
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