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Abstract

Introduction: Nutritional status during childhood plays a crucial role in physical growth, cognitive development, and
overall health. In India, despite the implementation of large-scale school feeding programmes such as the Mid-Day
Meal Scheme (MDMS), undernutrition among primary school children remains a public health concern, particularly
in rural and socio-economically vulnerable populations. The present study aimed to assess the socio-demographic
characteristics and nutritional status of primary school children aged 6—10 years in Nandigram-I Block of Purba
Medinipur District, West Bengal, and to examine age- and sex-specific variations in anthropometric indicators.
Methods: A cross-sectional study was conducted among 275 children (120 boys and 155 girls) selected from four
government-aided primary schools. Socio-demographic information was collected using a structured schedule.
Anthropometric measurements with height, weight and mid-upper arm circumference (MUAC) were recorded
following standard techniques. Statistical analysis was performed using SPSS (version 16.0), and parametric tests
were applied after confirming normality. Results: Females constituted a higher proportion of the study population
(56.4%). Most children belonged to households with agricultural or daily wage occupations and low to moderate
levels of paternal education. Anthropometric results showed a progressive increase in height, weight, and MUAC
with age up to nine years in both sexes. Sex-wise differences were minimal, with boys exhibiting slightly higher mean
body weight and BMI in most age groups, while girls showed comparable height and MUAC values. BMI values
remained relatively stable across age groups, indicating borderline nutritional adequacy. Interpretation of findings for
10-year-old children was limited due to small sample size. Conclusion: The study highlights modest growth patterns
and persistent nutritional vulnerabilities among rural primary school children. While the Mid-Day Meal Scheme
appears to support basic nutritional needs, continued monitoring and strengthening of school-based nutritional
interventions are necessary to ensure optimal child growth and development.

Keywords: Nutritional status, Primary school children, Anthropometry, Mid-Day Meal Scheme, West Bengal.

Resumen

Introduccion: El estado nutricional durante la infancia desempefia un papel crucial en el crecimiento fisico, el
desarrollo cognitivo y la salud en general. En India, a pesar de la implementacién de programas de alimentacién
escolar a gran escala, como el Programa de Comida del Mediodia (MDMS), la desnutricion entre los nifios de
primaria sigue siendo un problema de salud pdblica, particularmente en las poblaciones rurales y
socioecondmicamente vulnerables. El presente estudio tuvo como objetivo evaluar las caracteristicas
sociodemogréficas y el estado nutricional de nifios de primaria de 6 a 10 afios en el bloque Nandigram-I del distrito
de Purba Medinipur, Bengala Occidental, y examinar las variaciones por edad y sexo en los indicadores
antropométricos. Métodos: Se realizo un estudio transversal con 275 nifios (120 nifios y 155 nifias) seleccionados
de cuatro escuelas primarias publicas. La informacion sociodemografica se recopild6 mediante un cuestionario
estructurado. Las mediciones antropométricas de talla, peso y circunferencia del brazo (MUAC) se registraron
siguiendo técnicas estandar. El andlisis estadistico se realiz6 utilizando SPSS (versién 16.0) y se aplicaron pruebas
paramétricas tras confirmar la normalidad. Resultados: Las nifias constituyeron una mayor proporcion de la
poblacion estudiada (56,4%). La mayoria de los nifios pertenecian a hogares con ocupaciones agricolas o de
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jornaleros y con niveles bajos a moderados de educacion paterna. Los resultados antropométricos mostraron un
aumento progresivo de la talla, el peso y la MUAC con la edad hasta los nueve afios en ambos sexos. Las diferencias
por sexo fueron minimas; los niflos mostraron un peso corporal y un IMC promedio ligeramente superiores en la
mayoria de los grupos de edad, mientras que las nifias mostraron valores de tallay MUAC comparables. Los valores
de IMC se mantuvieron relativamente estables en todos los grupos de edad, lo que indica una adecuacion nutricional
limite. La interpretacion de los hallazgos para los nifios de 10 afios fue limitada debido al pequefio tamafio de la
muestra. Conclusion: El estudio destaca patrones de crecimiento modestos y vulnerabilidades nutricionales
persistentes entre los nifios de primaria de zonas rurales. Si bien el Programa de Comida del Mediodia parece cubrir
las necesidades nutricionales basicas, es necesario un seguimiento continuo y el fortalecimiento de las
intervenciones nutricionales escolares para garantizar un crecimiento y desarrollo infantil éptimos.

Palabras Clave: Estado nutricional, Nifios de primaria, Antropometria, Programa de Comida del Mediodia, Bengala
Occidental.

Introduction

In the 1970s, Nutritional Anthropology was emerged as sub discipline of Biological Anthropology. According
to Freedman (1976), nutritional anthropology is the ‘study of the interrelationship between diet and culture and their
mutual influence upon one another’.

Biological anthropologists have long observed nutrition as an important dimension of the complex human-—
environment relationship. For both biological anthropologists and nutritionists, food serves as the primary source of
energy and essential nutrients required for survival, growth, and maintenance of health (Scrimshaw, 1964; Pelto &
Pelto, 1983). Nutritional anthropology is a synthetic and interdisciplinary field that examines the interaction between
economic systems, nutritional status, and food security, and analyzes how changes in one dimension influence the
others (Pelto et al , 2000).

Economic and environmental transformations within a community often affect access to food, food security,
and dietary quality. These changes reflect the dynamic interaction between culture and biology, which is further
shaped by broader historical, political, and economic processes associated with globalization (Messer, 1997; Dufour,
2013). Nutritional status plays a crucial role in determining overall health status, work capacity, and productivity,
thereby influencing the potential for social and economic development, whether assessed through human
development indicators or conventional Western economic models (FAO, 2008; WHO, 2013).

India is the 2" most populated country in the world and the literacy rate is very low we rank 172% position
among 208 countries (World Population Review 2022). Literacy directly affects the economic status of any country;
it helps to create job opportunities, and other options to earn money, respect, position in social hierarchy and also in
administrations etc. As we all know children are the future of any developing country and it is very essential to improve
the nutritional status of children and asper the Indian constitution, it is the right to get primary education for every
child. Although it was not hundred percent successes, it has shown up a constant tremendous developing (Kumari
and Sinha 2020). To fulfil this objective government has launched a scheme called Mid-Day Meal (MDM) in year
1995, by P.V. Narasimha Rao. Under the National Program of Nutritional support to Primary Education, the mid-day
meal program was started with a view to enhance enrolment, retention and attendance and also to improve the
nutritional status of children (Kabra and Azeem, 2018). Several international development organizations and
foundations are partnering with the Indian government through public-private partnerships schemes to achieve the
objectives of this program (Assan, 2020). It is centrally governed program with the help of 75% of the cost and free
food grains to states (Tiwari, 2017). Lunch programme in the school which is not a existing phenomenon. The idea
of providing organized meals to school-going children has existed for more than a century. One of the earliest
initiatives was introduced in France in the late nineteenth century under the influence of Victor Hugo. Over time,
school-based nutrition programmes expanded gradually across different regions of the world. Several countries,
including the United Kingdom and the United States, adopted such programmes during the mid-twentieth century,
followed by Japan, China, Australia, Switzerland, and Singapore in later decades. Although introduced at different
historical moments, these initiatives shared a common goal of improving children’s nutritional well-being and
supporting educational participation (Menezes, 2015). The school lunch programme also received attention in some
of the developing countries like Indonesia 1967, Thailand 1970, and Korea 1973 (Menezes, 2015). Under nutrition
during any period of childhood, even for relatively short-term episodes, can have negative effects on the cognitive
development thus leads to poor school performance among children (Alim, et al., 2012). The nutritional status of a
population determines the overall health status which affects the growth and development of a society. As per the
present nutritional norms under this scheme 450 calorie and 12g of protein is to be provided per day to primary school
children and 700 calorie and 20g of protein are to be provided to children belonging to upper primary classes that is
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to the adolescent children (Arya and Bisht, 2019). Initially the scheme was for lower primary school, In October 2007,
the scope of the programme was expanded to include students enrolled in upper primary grades, specifically from
Class VIto Class VI, thereby extending nutritional support to older school-age children (Ministry of Human Resource
Development [MHRD], 2007). Basic infrastructure is crucial for the implementation of MDMS. Infrastructure includes
water supply, separate kitchen, cooking utensils, plates, fuel, storage facility, adequate staff, monitoring and
supervision authorities all these facilities are needed to improve education and nutrition status of children (Sinha,
2019). In India, malnutrition continues to affect a substantial proportion of the child population. National survey data
indicate that a significant number of children experience various forms of nutritional deprivation. Approximately one-
third of children are affected by stunted growth due to chronic undernutrition, while a notable proportion suffer from
wasting and low body weight. At the same time, a small but growing percentage of children are classified as
overweight, reflecting emerging nutritional challenges alongside persistent undernutrition (International Institute for
Population Sciences [IIPS & ICF, 2021). In Chhattisgarh almost 77% of population lives in rural areas and we all
know that that in rural area, the basic need of nutrition level is not sufficiently filled due to poverty and lack of
knowledge. According to government figures, stunting and wasting among children in the country has reduced by 3.7
per cent and the number of underweight children have reduced by 2.3 per cent from 2016 to 2018 (UNICEF, 2019).
The introduction of the Mid-Day Meal Programme has contributed significantly to improved student retention in
schools. By providing a regular nutritious meal, the programme supports children’s daily dietary requirements and
plays an important role in improving their nutritional intake and school participation (Afridi, 2010). One balanced meal
everyday has reduced deficiencies of vital nutrients like vitamins and calcium, making them less susceptible to
diseases (Singh, 2019).

Materials and Methods

Study Area

The present cross-sectional study was undertaken among primary school children of Nandigram-1 Block of
Purba Medinipur District, West Bengal, India. Purba Medinipur District of West Bengal which contain four subdivisions
namely, Tamluk, Haldia, Contai and Egra. According to the 2011 Population Census, Purba Medinipur district
recorded a literacy rate of 87.02 percent, making it the most literate district in West Bengal at that time (Office of the
Registrar General & Census Commissioner, India, 2011). Purba Medinipur District contains twenty six Blocks and
out of this Nandigram-1 Block is selected as present study area.

Study people:

Study participants were selected from four Government aided primary schools of Nandigram-1 Block of
Purba Medinipur District. Name of the schools are 1. Soudkhali Vajahori Board Primary school 2. Nandigram
Brojamahon Tiwari Girls’ Primary school 3. Nandigram Brojamahon Primary school 4. Godaibalbher Haronarayan
Primary school. This four schools were purposively selected for the convenience of conducting fieldwork. Schools
were chosen by opportunity sampling on the basis of easy accessibility of road connectivity to the schools and
convenience of data collection. All the minority students of both sexes from 6 to 10 years old were eligible for this
study. Students from 1st standard to 4th standard were selected for this investigation because of the inclusion
criterion of this study. Mother tongue of all study participants was Bengali. All children were Bengalees and Other
Backward Classes.

Ethical guideline

Necessary approval was obtained from the higher school authorities before the commencement of data
collection. Objectives of the present investigation were explained clearly to the Head Teacher, others teacher of the
schools prior to the collection of data. Permission was taken from the Head of the Department, Dept. of Anthropology,
Sitananda College, Nandigram. The present study was carried out in accordance with the ethical guidelines for
human experiments, as laid down by the Helsinki Declaration of 2000 (Touitou et al., 2004).

Anthropometric Measurements

There were several methods to evaluate the nutritional status in a population namely dietary methods,
biochemical examinations, clinical examinations, immunological examinations etc. Among the various assessment
techniques, anthropometry is considered one of the most practical and widely applicable methods for evaluating body
size, proportions, and composition in both children and adults. It is cost-effective, non-invasive, and easily adaptable
across different populations and field settings (WHO, 1995). All anthropometric measurements were measured
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following the standard techniques (ISAK 2019). For height and weight, participants were requested to remove their
shoes before taking measurements.

Statistical Analysis

The data was analysed using Statistical Package for Social Sciences (SPSS, version 16.0). The figures and
tables were constructed by using Microsoft Excel. Parametric tests were performed to analyze the data. To evaluate
whether age-related differences existed between male and female participants, statistical comparisons were carried
out using independent t-tests. These analyses focused on variations in both physical body measurements and
calculated anthropometric indicators.

Results

Table 1. Socio-demographic characteristics of minority children aged 6—10 years in Nandigram (n = 275).

Variable Category Male Female Total
Father's Occupation Agriculture 68 66 134
Day labour 37 67 104
Business 15 22 37
Father’'s Education Literate 46 64 110
Primary 55 70 125
Upper primary 19 21 40
House Type Pucca 78 99 177
Kachha 42 56 98
Social Category General 50 53 103
OBC-A 41 66 107
OBC-B 29 36 65
Total 120 155 275

Table 2. Mean and Standard deviation of the various anthropometric variables by age group and sex

Age group (years) | Sex N Height(cm) Weight(kg) BMI (kg /m?2) MUAC (cm)
Mean+SD Mean+SD Mean+SD Mean+SD

Boys | 30 | 1.21+6.72 23.02+3.84 15.76 £ 2.72 17.70 £ 1.54

6
Girls | 38 | 1.24+6.87 2247+ 4.21 14.45+2.74 17.58 £ 1.56
Boys | 27 | 1.23+£5.21 2249 +5.34 14.85 £ 3.58 17.37 £ 1.77
7 Girls | 37 | 1.24+4.88 22.80+3.71 14.86 £ 2.57 17.59 £ 2.26
Boys | 35 | 1.24+4.96 23.35+3.73 15.02 £ 2.59 17.55+1.92
8 Girls | 50 | 1.24+4.55 23.10+ 3.86 14.91+2.90 18.30 £ 2.02
Boys | 25 | 1.23+4.24 | 23.28 +10.33 15.29 £ 2.29 17.71+£1.87
9 Girls | 24 | 1.22+7.63 22.12+2.70 14.83+2.64 17.69+2.11
Boys | 3 | 1.25+1.67 18.90 + 3.68 11.98 £ 2.50 16.06 £ 1.36
10 Girls | 6 | 1.24+2.58 14.11 £3.73 15.62 £ 2.87 15.85+1.85

Discussion

Table-1 presents the socio-demographic characteristics of the participants by sex (n = 275). Females
constituted a higher proportion of the sample (56.4%) than males (43.6%). Agriculture was the predominant paternal
occupation, followed by day labour and business, with day labour more common among females. Primary education
was the most frequent level of father's education, and female participants were more represented across all
educational categories.

Int. J. Kinanthrop. 2025, 5(3): 38-44 | 41



DOIL: 10.34256/ijk2535

Most households lived in pucca houses, with a higher proportion of females compared to males. Regarding
social category, OBC-A formed the largest group, followed by General and OBC-B, with females outnumbering males
in all categories. Overall, female participants showed greater representation across most socio-demographic
indicators, highlighting the need to account for sex-based socio-economic differences in further analyses.

Table-2 presents the mean and standard deviation of anthropometric variables by age group and sex among
children aged 6—10 years. A progressive increase in mean height and weight with advancing age was observed in
both boys and girls up to 9 years. Girls showed comparable or marginally higher mean height than boys at 6-8 years,
while boys were slightly taller at 9 and 10 years. Mean body weight was generally higher among boys across most
age groups, although sex differences were small. Body mass index (BMI) values remained relatively stable across
age groups, with boys demonstrating marginally higher mean BMI than girls at 6, 8, and 9 years, whereas girls
showed higher mean BMI at 10 years. Mid-upper arm circumference (MUAC) increased with age in both sexes up to
9 years, with girls exhibiting higher MUAC values at 7 and 8 years, while values were comparable between sexes at
other ages. Anthropometric measurements at 10 years should be interpreted cautiously due to the small sample size
in this age group.

The present study assessed the socio-demographic profile and anthropometric status of minority primary
school children aged 6-10 years in Nandigram-l Block of Purba Medinipur District, West Bengal. The higher
proportion of female participants observed in the study is consistent with school enrolment patterns reported in rural
West Bengal, where recent initiatives have improved female participation in primary education.

Agriculture and day labour constituted the major paternal occupations, indicating the predominance of low-
to middle-income households. Similar occupational patterns have been reported in rural eastern India and are often
associated with economic instability and limited access to diversified diets. The predominance of primary-level
paternal education further reflects modest socio-economic conditions, which may influence household food security
and child nutrition. Housing type and social category distribution also indicate that a considerable proportion of
children belonged to socio-economically vulnerable groups, particularly OBC-A households.

Anthropometric findings revealed a progressive increase in height, weight, and MUAC with age in both sexes
up to nine years, reflecting normal growth trends. However, sex-wise differences were modest, with boys showing
slightly higher body weight and BMI in most age groups, while girls demonstrated comparable or marginally better
height and MUAC in early ages. These patterns suggest relatively similar growth conditions for both sexes, possibly
reflecting the equalizing effect of school-based nutritional interventions such as the Mid-Day Meal Scheme.

The relatively stable BMI values across age groups indicate the persistence of borderline nutritional
adequacy, which has been reported in earlier studies among rural schoolchildren in India. The observed variations
in MUAC and BMI may reflect differences in dietary intake, physical activity, and household socio-economic
conditions. The small sample size in the 10-year age group limits robust interpretation, emphasizing the need for
cautious analysis.

Overall, the findings highlight the role of socio-economic background and institutional feeding programmes
in shaping child growth outcomes. While the Mid-Day Meal Scheme appears to support basic nutritional needs,
residual growth disparities suggest the continued presence of underlying nutritional vulnerabilities.

Limitations

A key limitation of this investigation lies in the limited number of participants, as the sample reflects only a
small segment of the local population and does not encompass the full demographic diversity of Purba Medinipur
district or the broader state of West Bengal. The study was confined to a limited sample of 275 children from four
schools which may not represent the entire district or state. Rapport establishment (which play a vital role) could
have been much better if time span of study could be increased. Only anthropometric indicators were used, excluding
detailed dietary and health data.

Conclusion

The present study provides insight into the socio-demographic background and nutritional status of minority
primary school children aged 6—10 years in Nandigram-I Block of Purba Medinipur District, West Bengal. The findings
indicate that most children belonged to households with modest socio-economic conditions, characterized by
agricultural and daily wage occupations and low to moderate levels of parental education. Anthropometric
assessment revealed an age-related increase in height, weight, and MUAC among both sexes up to nine years,
reflecting expected growth patterns during middle childhood.
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Sex differences in anthropometric indicators were minimal, with boys exhibiting slightly higher body weight
and BMI in most age groups, while girls showed comparable height and MUAC values, particularly in early ages. The
relatively stable BMI across age groups suggests borderline nutritional adequacy among the study population.
Despite the presence of the Mid-Day Meal Scheme, the persistence of marginal anthropometric indicators indicates
that nutritional challenges continue to exist among rural school-going children. These findings emphasize the need
for continuous monitoring and strengthening of school-based nutritional interventions to ensure optimal growth and
development.

Recommendation

Strengthening the Mid-Day Meal Scheme; Nutritional quality, dietary diversity, and micronutrient
supplementation should be enhanced to address hidden hunger and improve overall growth outcomes. Regular
Growth Monitoring: Periodic anthropometric screening in schools should be implemented to identify children at risk
of undernutrition at an early stage. Parental Awareness Programs: Nutrition education for parents, particularly in low-
literacy households, should be promoted to improve household-level dietary practices. Integration with Health
Services: School health programmes should be linked with primary healthcare systems to provide deworming,
anemia control, and nutrition counselling. Further Research: Longitudinal and larger-sample studies incorporating
dietary intake and biochemical indicators are recommended to better understand the long-term impact of school
feeding programmes on child nutrition.

References

Afridi, F. (2010). Child welfare programs and child nutrition: Evidence from a mandated school meal program in
India. Journal of Development Economics, 92(2): 152-165. https://doi.org/10.1016/j.jdeveco.2009.02.002

ALIM, F., KHALIL, S., MIRZ, 1., KHAN, Z. (2012). Impact of Mid Day Meal Scheme on the Nutritional Status and
Academic Achievement of School Children in Aligarh City. Indian Journal of Scientific Research, 3(2): 85-90.

Arya, C., Bisht, K. (2019). Evaluation of the Functioning of Mid-Day Meal Programme in Selected Rural Areas of
Uttarakhand. Agricultural and Food Sciences, Education, Semantic Scholar.

Assan, J.K., Simon, L., Kharisma, D.D., Adaboh, A.A., Assan, N. Al Mamun, A. (2020). Assessing the Impact of
Public-Private Funded Midday Meal Programs on the Educational Attainment and Well-being of School
Children in Uttar Pradesh, India. Caste: A Global Journal on Social Exclusion, 1(2): 193-214.
https://doi.org/10.26812/caste.v1i2.143

Dufour, D. L., Goodman, A. H., & Pelto, G. H. (Eds.). (2013). Nutritional anthropology: Biocultural perspectives on
food and nutrition. Oxford University Press

FAO. (2008). An introduction to the basic concepts of food security. The EC - FAO Food Security Programme.

Freedman, R. L. (1976). Nutritional anthropology: an overview. In E. Messer & B. Messer (Eds.), Nutrition and
Anthropology in Action (pp. 1-19). Van Gorcum/Assen.

GP Pelto, AH Goodman and DL Dufour (2000). The Biocultural Perspective in Nutritional Anthropology. Nutritional
Anthropology: Biocultural Perspectives on Food and Nutrition. Mayfield.

International Institute for Population Sciences (IIPS) & ICF. (2021). National Family Health Survey (NFHS-5), 2019—
21: India. lIPS.
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf

ISAK (2019): International Standards for Anthropometric Assessment, International Society for The Advancement of
Kinanthropometry , 2019 edited by F. Esparza-Ros R. Vaquero-chrisobal and M. Marfell-Jones.

Kabra, S., Azeem, Z. (2018). Impact of Mid Day Meal on Nutritional Status of 7-9 year old Children in Hyderabad.
International Journal of Development Research. 08(01): 18465-18467.

Kumari, S. Sinha M.K., (2020). Mid-day meal scheme and nutritional status of school children. International Journal
of Home Science, 6(1): 369-371.

Menezes, F. (2015). School feeding programs: Global perspectives and challenges. Food and Nutrition Bulletin,
36(2), 145-156. https://doi.org/10.1177/0379572115587491

Menezes, G. (2015). Genesis of Mid Day-Meal Program in India. Episteme: An online interdisciplinary,
Multidisciplinary & Multi-cultural Journal, 04(03): 90-104.

Int. J. Kinanthrop. 2025, 5(3): 38-44 | 43


https://doi.org/10.1016/j.jdeveco.2009.02.002
https://doi.org/10.26812/caste.v1i2.143
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://doi.org/10.1177/0379572115587491

DOIL: 10.34256/ijk2535

Messer, E. (1997). Intra-household allocation of food and health care: current findings and understandings—
introduction. Social Science & Medicine, 44(11): 1675-1684. https://doi.org/10.1016/S0277-9536(96)00370-
X

Ministry of Human Resource Development (MHRD), Government of India. (2007). Guidelines for implementation of
the Mid-Day Meal Scheme in upper primary schools. Government of India.

Office of the Registrar General & Census Commissioner, India. (2011). Census of India 2011: Primary census
abstract — West Bengal. Government of India. https://censusindia.gov.in

Pelto, G.H., Pelto, P.J. (1983). Diet and delocalization: Dietary changes since 1750. Journal of Interdisciplinary
History, 14(2): 507-528. https://doi.org/10.2307/203719

Roy, E. (2019). Telling Numbers: Half of India’s children suffer from malnutrition, says UNICEF. The Indian Express.
Retrieved 5 May 2022, from https://indianexpress.com/article/explained/telling-numbers-half-of-indias-
children-suffer-from-malnutrition-unicef-6072500/

Scrimshaw, N.S. (1964). Ecological factors in nutritional disease. American Journal of Clinical Nutrition, 14(2): 112—
122. https://doi.org/10.1093/ajcn/14.2.112

Singh, N. (2019). Evaluation of mid-day meal programme on grass root level in India. Journal of Pharmacognosy and
Phytochemistry, 8(3):1039-1046.

Sinha, N. (2019). Mid Day Meal: A Detailed Study of Indian States. International Journals of Research and Analytical
Reviews, 06(02):812-824. https://doi.org/10.1729/Journal.20928

Tiwari, R. (2017). Relevene of Mid Day Meal Programme with Special Reference to Local Body School of Durg and
Bhilai Town. International Journal of Research — Granthaalayah. 05(04): 263-267.
https://doi.org/10.29121/granthaalayah.v5.i4.2017.1819

Touitou, Y., Portaluppi, F., Smolensky, M.H., Rensing#, L. (2004). Ethical principles and standards for the conduct
of human and animal biological rhythm research. Chronobiology International, 21(1): 161-170.
https://doi.org/10.1081/CBI-120030045

UNICEF. (2019). The state of the world’s children 2019: Children, food and nutrition Growing well in a changing
world. UNICEF. https://www.unicef.org/reports/state-of-worlds-children-2019

World Health Organization (WHO). (1995). Physical status: The use and interpretation of anthropometry (WHO
Technical Report Series No. 854). World Health Organization.
https://apps.who.int/iris/handle/10665/37003

World Health Organization (WHO). (2013). Nutrition, Health and Development. WHO Press.

World Population Review. (2022). India literacy rate 2022. https://worldpopulationreview.com/countries/india/literacy

Funding
There is no external funding to declare

Conflicts of Interest

The authors declared no potential conflicts of interest with respect to the research, authorship and/or publication of
this article.

Informed Consent Statement
All the athletes included in the study provided written informed consent.

About the License

© The Author(s) 2025. The text of this article is open access and licensed under a Creative Commons Attribution 4.0
International License.

Int. ]. Kinanthrop. 2025, 5(3): 38-44 | 44


https://doi.org/10.1016/S0277-9536(96)00370-X
https://doi.org/10.1016/S0277-9536(96)00370-X
https://censusindia.gov.in/
https://doi.org/10.2307/203719
https://indianexpress.com/article/explained/telling-numbers-half-of-indias-children-suffer-from-malnutrition-unicef-6072500/
https://indianexpress.com/article/explained/telling-numbers-half-of-indias-children-suffer-from-malnutrition-unicef-6072500/
https://doi.org/10.1093/ajcn/14.2.112
https://doi.org/10.1729/Journal.20928
https://doi.org/10.29121/granthaalayah.v5.i4.2017.1819
https://doi.org/10.1081/CBI-120030045
https://www.unicef.org/reports/state-of-worlds-children-2019
https://apps.who.int/iris/handle/10665/37003
https://worldpopulationreview.com/countries/india/literacy

