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ABSTRACT

Childhood overweight and obesity are emerging public health challenges in India, driven by rapid urbanization, dietary
transitions, and lifestyle changes. This systematic review and meta-analysis synthesized evidence published between
2015 and 2025 to estimate the prevalence of overweight and obesity among Indian children and adolescents and examine
associated socioeconomic and lifestyle factors. Following PRISMA guidelines and PROSPERO registration
(CRD420251165983), a comprehensive search identified 47 eligible studies comprising 54,915 participants. Using
random-effects meta-analysis, the pooled prevalence of obesity was 5.01% (95% CI: 4.25-5.83; 1>=94.47%), while
overweight prevalence was 11.64% (95% CI: 9.83-13.57; 1>=97.85%), indicating substantial heterogeneity across
studies. Gender-stratified analyses revealed a slightly higher burden among boys than girls for both obesity (5.21%
versus 4.58%) and overweight (11.02% versus 10.73%). Geographical analyses demonstrated higher prevalence in
Eastern and Southern India compared with Northern and Western regions. Narrative synthesis consistently identified
higher socioeconomic status, urban residence, private schooling, reduced physical activity, sedentary behaviour,
unhealthy dietary practices, and increased screen time as important correlates of excess weight. Despite considerable
heterogeneity, publication bias was not detected. These findings suggest that approximately one in nine Indian children
are overweight and one in twenty is obese, representing a substantial and growing public health burden. The observed
demographic, geographic, and socioeconomic disparities highlight the need for standardized surveillance systems,
context-specific prevention strategies, and early interventions targeting modifiable lifestyle risk factors to prevent the
rising epidemic of childhood obesity in India.
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INTRODUCTION

Childhood obesity has emerged as a pressing global health
concern with constantly increasing prevalence and critical
health consequences for both the individual and the health
system. In 2022, more than 390 million children aged 5-19
years were classified as overweight, including
approximately 160 million living with obesity.! This rise
is not limited to high-income nations but is increasingly
observed in low-income countries, driven by rapid
socioeconomic and lifestyle factors. Between 1990 and
2021, the Asian region saw the most significant rise in
pediatric overweight and obesity, specifically in Southeast

and East Asia, and these sub-regions are expected to
continue to experience the most rapid growth in numbers
through 2050, substantially increasing pressure on global
health systems.?

Overweight and obesity among children in India shows a
clear ascending trend. National household data show that
the prevalence of overweight among under-fives increased
from approximately 2.1% to 3.4% between earlier
National Family Health Survey (NHFS) rounds and
NFHS-5 (2019-2021).3 Among school-age children and
adolescents, the Comprehensive National Nutrition Survey
(CNNS) (2016-18) reported that 4 % of children aged 5-9
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years and 5% of those aged 10—19 years were overweight,
while obesity prevalence was 1% in both groups
nationally.*® A systematic review from Asian countries
estimated that among adolescents aged 12-19 years,
overweight and obesity prevalence were 13.7% and 6.2%
in girls and 15.9% and 10.1% in boys, respectively.® A
trend analysis by NCD-RisC found that youth obesity is
rising globally, a trajectory India has begun to mirror.!” It
is projected that by 2030, 27 million Indian children aged
5-19 years will be living with obesity, accounting for 11%
of the global burden.*® This burden is more concentrated
in urban areas with higher-income groups, as the double
burden trend is propelled mainly by rising obesity rather
than changes in underweight.3-%10

The driving factors of childhood overweight and obesity
are sustained energy imbalance, increased consumption
and availability of processed foods, changing dietary
patterns, increased screen time, declining physical activity,
and rapid urbanization.!! Diets have increasingly shifted
towards energy-dense, nutrient-deficient food, which is
widely available and heavily marketed.!? Obese children
and adolescents are almost five times more likely to remain
obese in maturity compared to their non-obese
counterparts.'>!'4 Psychosocial consequences include low
self-esteem, poor school performance, and increased
vulnerability to depression, anxiety, and behavioural
disorders.”® Metabolic effects include insulin resistance,
earlier onset of type-2 diabetes, hypertension, atherogenic
dyslipidemia, and cardiometabolic diseases.!® Pediatric
liver disease is increasingly common, affecting about 13%
of children overall and 47% of those with obesity, and is
associated with elevated cardiovascular risk.'7!3

India has several single-site observational studies on
childhood overweight and obesity; however, the evidence
remains scattered and inconsistent. Differences in age
bands, school-only sampling, and study design make it
difficult to compare trends. Previous systematic reviews
have synthesized parts of this literature, however, neither
focused specifically on this decade 2015-2025, which
encompasses the most recent phase of nutritional and
lifestyle transition in India. The present systematic review
was therefore undertaken to provide an updated,
methodologically rigorous synthesis restricted to this
contemporary decade.

This systematic review and meta-analysis aims to: map the
pooled prevalence of overweight and obesity among
Indian children and adolescents aged 5—19 years over the
decade 2015-2025; explore subgroup variations by
gender, geography and diagnostic criteria; and identify key
socioeconomic and lifestyle factors associated with
childhood overweight and obesity in India.

METHODS
This systematic review and meta-analysis was conducted

in accordance with the preferred reporting items for
systematic reviews and meta-analyses (PRISMA 2020)

guidelines. The review protocol was prospectively
registered in the international prospective register of
systematic reviews (PROSPERO) [registration ID:
CRD420251165983].

Search strategy

A comprehensive and systematic literature search was
conducted across four electronic databases: PubMed,
Google Scholar, ScienceDirect, and Ovid MEDLINE from
January 2015 to June 2025. The search strategy combined
both keywords and Medical Subject Headings (MeSH)
using Boolean operators. The core search string included:
("child" OR "adolescent" OR "children" OR "paediatric"
OR '"pediatric" OR "youth" OR "school-age") AND
("obesity" OR "overweight" OR "body mass index" OR
"BMI" OR "adiposity") AND ("prevalence" OR
"epidemiology” OR "burden") AND ("India" OR
"Indian"). Reference lists of all eligible studies and
relevant reviews were manually screened to identify
potential studies missed during database searching.

Inclusion criteria

Studies were eligible for inclusion if they met the
following criteria.

Population

Children and adolescents aged 0-19 years residing in
India.

Outcome

Reported prevalence or proportion of overweight and/or
obesity, defined using established criteria including WHO,
IOTF, or CDC BMI-for-age cut-offs.

Study design

Cross-sectional, population-based, or cohort studies
providing prevalence data or extractable proportions.

Time frame

Studies published from January 2015 to June 2025, in
peer-reviewed journals. There were no language
restrictions.

Exclusion criteria

Studies were excluded if they: focused on individuals aged
>19 years; were intervention trials, case—control studies,
reviews without original prevalence data, commentaries,
conference abstracts, case reports and grey literature;
restricted to disease-specific populations (such as children
with chronic illnesses, disabilities, or genetic syndromes)
or those using self-reported anthropometric data without
validation were also excluded; or did not report prevalence
or extractable proportions of overweight or obesity using
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any recognized diagnostic criterion (WHO, IOTF, CDC,
or IAP).

Study selection

All retrieved records were screened in a two-stage process.
In the first stage, titles and abstracts were independently
reviewed by two authors to exclude clearly irrelevant
studies. In the second stage, full texts of potentially eligible
articles were obtained and assessed against the predefined
criteria. Discrepancies were resolved through discussion
or consultation with a third reviewer. 17 full-text articles
could not be retrieved despite reasonable efforts, including
attempts to contact corresponding authors. The entire
screening process was documented using the PRISMA
2020 flow diagram.

Data extraction and synthesis

A standardized data extraction template was developed in
Microsoft Excel. Extracted information included study
characteristics (author, year, state/region, and study
design), sample size, participant demographics (age, sex,
urban/rural setting), diagnostic criteria used, prevalence
estimates for overweight and obesity, and factors
associated with these outcomes, such as socioeconomic
status, parental education, dietary habits, or physical
activity levels. Data extraction was conducted
independently by two reviewers. A narrative synthesis was
undertaken first to summarize the distribution of studies
across  geographic regions, time periods, and
methodological characteristics. Quantitative data suitable
for pooling were subjected to meta-analysis to generate
pooled prevalence estimates. Where pooling was not
possible, findings were summarized descriptively.

Statistical analysis

Quantitative synthesis was performed using MedCalc
software (version 23.1.1). Prevalence estimates were
pooled and combined using a random-effects model
(DerSimonian—Laird method) to account for between-
study variability, which was the pre-specified primary
model given the expected clinical and methodological
diversity of included studies. Results were presented as
pooled prevalence (%) with 95% confidence intervals
(ClIs). Heterogeneity was assessed using the I? statistic and
Cochran’s Q test, interpreted as: <25% low, 25-50%
moderate, 50-75% substantial, and >75% considerable
heterogeneity.

To explore sources of heterogeneity, pre-specified
subgroup analyses were conducted by: gender (male
versus female); diagnostic criterion used (WHO versus
CDC versus IOTF versus IAP); and region (North, South,
East, and Western India). Sensitivity analyses were
performed by excluding studies with a high risk of bias or
extreme prevalence estimates. Publication bias was
evaluated using funnel plots and Egger’s regression test,
and Begg's rank correlation test.

Risk of bias assessment

The methodological quality of included studies was
assessed using an adapted version of the Joanna Briggs
Institute (JBI) critical appraisal checklist for prevalence
studies.!® This 9-item tool assesses key domains, including
sample representativeness, adequacy of sample size,
reliability of measurement methods, and appropriateness
of statistical analyses. Each study was rated as having a
low (7-9 criteria met), moderate (4—6 criteria met), or high
(=3 criteria met) risk of bias. Two reviewers independently
performed the quality assessment. The majority of the
studies were judged to be of low risk, supporting the
robustness of the findings. The distribution of risk-of-bias
ratings across included studies is reported in the results.

RESULTS

The systematic search across electronic databases and
registers identified a total of 4,426 records, including
1,038 from PubMed, 262 from Google Scholar, 1,967 from
ScienceDirect, and 1,159 from Ovid. After removal of
1,178 duplicate records, 3,248 unique records remained
and were screened based on titles and abstracts. During
this stage, 2,667 records were excluded for not meeting the
predefined inclusion criteria and an additional 115 records
were removed for other reasons. Consequently, 466 full-
text articles were sought for retrieval, of which 17 reports
could not be retrieved. The remaining 449 full-text articles
were assessed for eligibility. Of these, 417 articles were
excluded after full-text evaluation due to reasons including
wrong outcome (n=186), inappropriate study design
(n=62), wrong country setting (n=51), lack of
disaggregated data relevant to the review objectives
(n=33), and other reasons (n=85).

In addition to database searches, 15 studies were identified
through cross-reference screening of eligible articles.
Ultimately, 32 studies met all inclusion criteria from
database searches, and together with studies identified
through cross-referencing, a total of 47 studies were
included in the final review.20-%

Study characteristics

A total of 47 studies published between 2015 and 2025
were included, collectively assessing the prevalence of
pediatric overweight and obesity across India. The studies
provided comprehensive national representation, covering
the Northern (Delhi, Punjab, Haryana, Uttar Pradesh,
Kashmir), Southern (Tamil Nadu, Kerala, Karnataka),
Western (Maharashtra, Gujarat, Rajasthan), and Eastern
(West Bengal, Odisha, Bihar, Jharkhand) regions, along
with Northeastern states such as Assam (Figure 2).

Most studies adopted a cross-sectional design,
predominantly school-based (n=43) and a few hospital-
based (n=4). The WHO growth reference was the most
commonly used diagnostic criterion (n=25) for classifying
overweight and obesity, followed by the CDC (n=8), IOTF
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(n=6), and IAP (n=6) criteria, while 2 studies employed
mixed or locally adapted BMI-for-age percentiles. Sample
sizes varied substantially, from fewer than 100 participants
to over 5,000 in large population-based cohorts.

Studies primarily focused on children and adolescents
aged 519 years. Male representation ranged between 40%
and 70%, with most studies maintaining a near-equal
gender distribution, indicating balanced inclusion of both
sexes in the pooled analysis. Reported prevalence of
overweight and obesity varied widely, reflecting urban—
rural differences, socioeconomic disparities, and lifestyle
heterogeneity across study populations. Key study
characteristics are summarized in Table 1.

Socioeconomic, demographic, and lifestyle correlates of
overweight and obesity

Across the included studies (2015-2025), a consistent
direction of association was observed between higher
socioeconomic position and increased prevalence of
overweight and obesity among school-aged children and
adolescents in India. Socioeconomic status, variably
measured through parental education, father’s occupation,
household income, or school type, showed concordant
findings across multiple settings, with private school
attendance and indicators of household affluence
repeatedly associated with higher risk. Urban residence
similarly emerged as a recurrent contextual factor,

suggesting the influence of urbanization and obesogenic
environments 21:24:25,30-32:40.46.48,52,56,65

Associations with age and sex demonstrated inconsistency
as several studies reported higher prevalence among boys
while others identified greater vulnerability among
adolescent girls.?026:30:35.3742,53,57.64 A dditionally, an overall
age-related increase in prevalence was commonly
reported.’®3747% Family-level factors, including nuclear
family structure, lower birth order, and positive family

history of obesity, were identified in multiple
studies,242530,34,38,45.60

Lifestyle and behavioral factors showed the strongest and
most consistent qualitative evidence. Reduced physical
activity (noted as <2 hours/day), increased sedentary
behaviour (>2 hours/day of screen time), frequent
consumption of energy-dense foods and sugar-sweetened
carbonated beverages, breakfast skipping, and shorter
sleep duration were repeatedly associated with overweight
and obesity across geographic regions and study
designs,222528-30.38-4041 434548.51.60.6266  Several  studies
suggested that these behaviors were more prevalent in
higher socioeconomic and private-school populations,
indicating a potential interaction between affluence and
lifestyle risk.

Due to substantial heterogeneity in exposure definitions,
measurement tools, and analytical approaches, meta-
analysis was not feasible. Nonetheless, the consistency in
the direction and biological plausibility of reported

associations across studies supports that socioeconomic
context and lifestyle behaviours are the primary correlates
of childhood overweight and obesity in India. A qualitative
synthesis of these factors, as identified in the studies, is
summarized in Table 2.

Pooled prevalence of obesity

All 47 studies (N=54,915) were included in the pooled
analysis of obesity prevalence. Using a random-effects
model, the pooled prevalence of obesity was 5.01% (95%
CI: 4.25-5.83%; p<0.0001; 1>=94.47%), indicating very
high heterogeneity. Sample sizes varied widely, ranging
from fewer than 50 to over 5,000 participants, and reported
prevalence values ranged from below 2% to nearly 17%.
Sensitivity analysis excluding the 4 hospital-based studies
did not materially alter the pooled estimate. Sensitivity
analysis excluding the two studies using only BMI cut-off
criteria (without age-adjusted percentiles) similarly did not
yield significant change in the pooled estimates.

Pooled prevalence of overweight

A total of 44 studies, comprising 49,445 participants, were
included in the pooled analysis to estimate the prevalence
of overweight among Indian children and adolescents.
Using a random-effects model, the pooled prevalence of
overweight was found to be 11.64% (95% CI: 9.83—
13.57%; p<0.0001; I’=97.85%), indicating very high
heterogeneity across the included studies. Sample sizes
varied considerably, from fewer than 50 to over 5,000
participants. Reported prevalence rates varied widely,
ranging from below 5% in specific rural cohorts to above
22% in some urban and private school-based studies. The
marked heterogeneity (Q=2096.24, df=45, p<0.0001)
reflects differences in population characteristics,
geographic regions, and diagnostic criteria. Assessment of
publication bias using Egger’s regression test and Begg’s
rank correlation test showed no statistically significant
evidence of publication bias for either outcome. Forest
plots for obesity and overweight are presented in Figure 1.

Gender-based differences in obesity and overweight
prevalence

Gender-stratified analyses revealed comparable yet
marginally higher prevalence estimates of overweight and
obesity among boys compared to girls. Among males
(n=17,005), the pooled prevalence of obesity was 5.21%
(95% CI: 4.14-6.39%; 12=90.28%), while the pooled
prevalence of overweight was 11.02% (95% CI: 9.14—
13.05%; 1>=93.18%), indicating substantial heterogeneity
across studies. In contrast, among females (n=14,653), the
pooled prevalence of obesity was 4.58% (95% CI: 3.49—
5.80%; 1>=90.65%), and the pooled prevalence of
overweight was 10.73% (95% CI: 8.31-13.43%j;
1>=95.66%). The combined gender-stratified sample
(n=31,658) is smaller than the total pooled sample
(n=54,915) because not all included studies reported sex-
disaggregated prevalence data.
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Table 1: Characteristics of studies included (2015-2025).

Author Year Location Age S.ample Stu.dy v Ge(?graphlc 1\(/)Iale Standard Obesity Overweight
name size desi %o
Pengoria .
et al, Prevalence of overweightand 5 5 poy; gp g gs90  CTosS o School o 5540 wHO 28 102
20152 obesity among school children sectional  based
Prevalence of obesity and
Ghonge et  overweight among school children Cross- School-
al, 2015%! of Pune city, Maharashtra, India: a 2015 Pune 10-15 - 1281 sectional  based Western >4.09  10TF >-6 9.9
cross sectional study
Prevalence of obesity and its
Kumar et  influencing factors in affluent Cross- School-
al, 201522 school children of Tumkur: UL LT s SR ALY T >9 €bC 33 NA
lessons from South India
Watharka oA\festfvsvser?e}ll]tt ;nfdncf‘gez?f to:;lf)?lr Cross- School-
r et al, ght and obesity & 2015 Kanpur  12-15 806 ; Northern NA  WHO 3.9 9.8
23 school going children in Kanpur, Sectional  based
2015
Uttar Pradesh
Prevalence and awareness of
Bhattacha obesity and its risk factors amon Cross- School-
rya et al, Y . . £ 2016 Guwahati 10-19 60 ) Eastern 60 WHO 1.7 13.3
24 adolescents in two schools in a sectional  based
2016 .
northeast Indian city
Overweight and obesity in school
Bhargava  children of a hill state in North Dehra- Cross- School-
et al, India: is the dichotomy urban- 2016 6-17 1266 . Northern 48.60 WHO 54 15.6
5 . . dun sectional  based
2016 rural or socio-economic? results
from a cross-sectional survey
Chandrak A study of prevalence of Benoa- Cross- Hosbita
ala et al, overweight and obesity in 2016 & 12-18 500 . P Southern 39 CDC 4.2 7
26 luru sectional  I-based
2016 adolescents
Prevalence of obesity and
Eshwar et overweight and their comparison Cross- School-
,7 by three growth standards among 2016  Rajkot 8-18 1496 . Western 79.10  WHO 11 15.3
al, 2016 sectional  based
affluent school students aged 8-18
years in Rajkot
Thaddane Prevalence and determinants of Ahmeda- Cross- School-
e et al, obesity and overweight among 2016 bad 10-15 2562 sectional  based Western 54.09 10TF 5.6 12.5
201628 school children of Ahmedabad

Continued.
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Geographic

Standard

Obesity

Overweight

name

City, Gujarat: a cross sectional
study

Type

The study of obesity among

Jain etal, - pildren aged 5-18 years in Jaipur, 2016 Jaipur 518 1000 C1osS o Schook oo s640 o 5.6 9.9
2016 . sectional ~ based

Rajasthan
Mackwan Predictors of overweight and
aet al, el auamng Sl oy 2016 Vadodara 10-18 1050  CrOsS- - School o e NA  WHO 2.7 7.8
2016% adolescents of Vadodara city in sectional  based

Western India
Pawar et Prevalence of overweight and Cross- School-

31 obesity in 4 schools of South 2016 ~ Mumbai  10-16 1828 . Western 67.70 10TF 33 11.3

al, 2016 . sectional  based

Mumbai

Prevalence of overweight and .
Prasad ;"zt obesity among adolescent students 2016 DU 10-18 2465 (G L o 53.10 WHO 4.3 9.7
al, 2016 . . . cherry sectional  based

in Pondicherry, South India
Shanmuga Prevalence of overweight and
metal,  O°csity amongchildrenaged 5-15 -, o Coimba- s 5 g9y Cross- — School- g (o 5070 whHO 47 8.3
20163 years in a rural school in tore sectional ~ based

Coimbatore

Overweight and obesity in

Ahmedabad school going
Arora et children: magnitude in po17  Ahmedasy, 4g g3 Cross oSchoolygem ss10 cpc 2.9 8.8
al, 2017 . . . bad sectional  based

relationship to hypertension and

associated risk factors
Shah et al, Prevalence of childhood obesity Cross- School-
2017 in Anand district 2017  Anand 5-18 1034 sectional  based Western NA I0OTF 6.3 13.6

Prevalence of overweight and
Dasetal, obesity among urban school . Cross- School-
20173¢ children aged 5 to 10 years in SULG R >-10° 3643 sectional  based o e >8.50  IOTE 24 64

North India

Prevalence, risk factors and
Ganie et consequences of overweight and Cross- School-

17 obesity among schoolchildren: a 2017 Kashmir 6-18 2024 ) Northern 43 CDC 4.6 6.6

al, 2017 . . . sectional  based

cross-sectional study in Kashmir,

India
Meharda . S 8.2
et al, Crooepit ol EWROmEE ooy ydhom 1S TR . e 50 WHO 2.4
2017 problem in India sectional  based

Continued.
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Author oAt cationiAre S.ample Stu.dy Type Ge(?graphlc l\(ﬁlale Standard Obesity Overweight
name size design region Yo
A cross sectional study of the
Srivastava prevalence of obesity or Cross- School-
et al, overweight and its correlates 2017  Etawah 12-16 921 sectional  based Northern 50.80 WHO 1.4 9.6
2017 among school children in a central
India District
Dhanasek  The prevalence of obesity and Cross- Hospita
har et al, factors contributing to it in school 2017  Chennai  5-12 4960 sectional l-baSe d Southern 49.11 WHO 4.1 22.1
20174 going children between 5-12 years
Prevalence of obesity and
Khandelw overweight in private schools of . Cross- School-
al et al, . = 2017  Jaipur 11-17 1250 . Western 57.12 CDC 6.2 12.9
Al Jaipur city in 11-17 year age sectional ~ based
2017 ;
group children
Agarwal The prevalence of obesity in Cross- School-
et al, adolescent age group of district 2018  Harpur 10-18 505 sectional  based Northern 51 WHO 7.1 NA
2018+ Harpur U.P. India
Pathak. S Prevalence of obesity among
et al, urban and rural school going 5418 \godara 10-18 224 Cross-  School- g0 o 46.16 IAP 17.6 20.2
43 adolescents of Vadodara, India: a sectional ~ based
2018 .
comparative study
Prevalence of overweight, obesity
and hypertension among school
Yadavet o jing children in District Kanpur, 2018 Kanpur ~ 12-16 350 1o - Sehoolnopem 60 cpc 2 4
al, 2018 sectional  based
? Uttar Pradesh, India: a
longitudinal study
Prevalence of overweight and
Dabade et  obesity among school-going Cross- School-
al, 2019 children of Satara district, 2019 Satara 15 360 sectional  based Western >1.30  TAP 23 91
Maharashtra
Childhood obesity and its
Gautam et associated factors among school . Cross- School-
al, 2019 children in Udupi, Karnataka, ANG - Wi el ks sectional  based Serinem e o2 HEs
India
Prevalence of overweight and
Kumari obesity in indian adolescent Cross- School-
P school going children: a cross 2019  Bihar 10-19 900 . Eastern 52.70 IAP 5.8 18.5
2019 . . sectional  based
sectional study done in an urban
area of Rohtas, Bihar
Thakur et Epidemiological study of obesity Ghazia- Cross- School- 3.6
al, 2019*®  and overweight among AL bad ORI sectional  based DG S WSIY {0y
Continued.
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Author oAt cationiAre S.ample Stu.dy Type Ge(?graphlc I\LIale Standard Obesity Overweight
name size design region %o
adolescents in schools in district
Ghaziabad
Anangam  Overweight and obesity among
anjariet  school-going adolescents in 2020 ﬁiﬁga' 10-16 734 scerccﬁz;lal :;?e"(fl' Southern 13.40  WHO 6.1 21.7
al, 2020  Bengaluru, South India
Gayathri  Prevalence of overweight and Pondi- Cross- School-
et al, obesity among adolescents in 2020 che 12-14 150 sectional  based Southern 4470 BMI 14 9.9
2020 South Indian population Ty
Prevalence and associated factors
Singh et of overweight/obesity among Chandi- Cross- School-
al, 20205!  school going children in 2020 garh 10-141030 sectional  based Northern 3170 1AP 79 18
Chandigarh, India
Prevalence of overweight and
obesity among rural and urban ) )
Goyalet s ihool going adolescents (10-19 2021 Haryana  10-19 1600 <1085 Sehookopen 5530 wHO 6 18
al, 2021 . . . sectional  based
years) in North India: a population
based study
Muralidh .. . .
aretal, . clinical study on obesity in 2001 Felane g6 965 Cross- — Hospita g/ o 4611  WHO 8.6 NA
202153 children in rural medical college gana sectional  1-based
Seema et Prevalence and contributing Cross- School-
s4 factors for adolescent obesity in 2021 Haryana  10-16 385 . Northern 55 WHO 7.3 13.9
al, 2021 ) ) sectional  based
present era: cross-sectional study
. A cross sectional study on the
Viswambh revalence of overweight and Cross- School-
aranetal, Do o< £ ane 2021  Kerala 418 1104 : Southern 5430 WHO 6.8 17.1
20215 obesity in affluent school children sectional  based
of central Kerala
Thomas et Prevalence of overweight and Cross- School-
s¢  obesity among school childrenin 2021  Mysuru 11-15 440 ) Southern 54.50 WHO 3.8& 12.2
al, 2021 sectional  based
’ Mysuru, Karnataka
Overweight and obesity among
Khan et primary school going children in Cross- School-
al, 20215 urban Agra: a cross-sectional 2021 Agra 6-10- 200 sectional ~ based Northern 3750 WHO 33 165
study.
Kumari et Prevalence of overweight and Cross- School-
al. 20215 obesity among school going 2021  Patna 8-15 660 sectional  based Eastern 53 IOTF 10.9 18.1
’ adolescent in Patna
Mohan et A study on prevalence of Tamil Cross- School- 5.8
al, 2021%°  overweight and obesity among 2021 Nadu 10-19900 sectional  based Southern 5290 WHO 18.7

Continued.
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Sample Study Type Geographic Male
1 o,

Year Location

Standard

Obesity

Overweight

name

adolescent children in an urban
field practice area of a teaching
medical college in South India

size design region )

Prevalence and determinants of
overweight and obesity among

Nalr;‘e)t gk urban school going adolescents in 2021  Kerala 13-17 1100 Cro§s- sl Southern 49 CDC 3.5 11.3
2021 . sectional  based
South Kerala - a community based
cross sectional study
Prevalence of overweight and
Hedayetul zgsiggiiiigt;ﬂf;i (I)lfigh Jhar- Cross- School-
lah et al, . . . 2022 11-18 1110 ) Eastern 47.74 WHO 3.1 9.3
61 schools in an Indian state with khand sectional ~ based
2022 C . .
significant tribal population: a
cross-sectional analytical study
Madanika (i ol sehool o Sl
et al, ODesIty g fural seuo 2022 Mandya 6-16 542 5 Southern 46.12  IAP 7 12.9
202262 children aged between 6 years to sectional  based
16 years
Pradhan Prevalence of obesity among Cross- School-
et al, adolescent school children in rural 2022  Odisha 13-18 180 sectional  based Eastern 66.70 BMI 5 9.4
202263 and urban South Odisha
Prevalence of overweight and
Bhattad et obesity in school going children: a Cross- School-
al, 2023  community based cross sectional 2023 Latur 12-16 500 sectional  based Western >0 00 > 98
study from Latur, Maharashtra
Burden of overweight and obesity
Kaushazset among children studying in 2024  Jodhpur  12-15 1864 Cross- School- (o ctern 55.70  WHO 3 22.9
al, 2024 . sectional  based
schools of Western Rajasthan
Study of prevalence of overweight
Ahammad and obesity among school going Benea- Cross- Hosoita
et al, adolescents in north Karnataka 2025 lurug 13-17 800 sectional l-base q Southern 5890 IAP 5.5 28.8
2025°% and its association with life style

changes

WHO: World Health Organization, CDC: Centre for Disease Control, IOTF: International Obesity Task Force, IAP: Indian Academy of Pediatrics
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Very high heterogeneity persisted within both gender
subgroups (I2>90%), indicating that sex alone does not
account for the observed variability. Publication bias
assessment showed no significant evidence of small-study
effects. Forest plots for gender subgroup analyses are
presented in Figure 2.

Subgroup analysis based on geography and diagnostic
criteria

Subgroup analyses by region (North, South, East, West)
were conducted as pre-specified. However, because the
pooled prevalence differences across regions were modest
(obesity range: 4.71-5.47%; overweight range: 9.39%—

13.83%) and confidence intervals were largely
overlapping.

Subgroup analysis by diagnostic criterion (WHO, CDC,
IOTF, and IAP) was also conducted to explore whether the
choice of BMI classification system contributed to the
observed heterogeneity. Pooled prevalence estimates
across the four diagnostic criteria were broadly
comparable, with no statistically significant differences
observed between subgroups. Heterogeneity remained
substantial within each criterion subgroup, indicating that
the diagnostic system used alone does not account for the
between-study variability observed in the primary
analysis.

Table 2: Summary of socioeconomic, demographic and lifestyle correlates of overweight and obesity.

Author name
Pengoria et al, 2015%°

Ghonge et al, 2015
Kumar et al, 20152

Watharkar et al, 20153
Bhattacharya et al, 2016**

Bhargava et al, 2016*°

Chandrakala et al, 2016%¢
Thaddanee et al, 20162

Jain et al, 2016%

Mackwana et al, 2016*

Pawar et al, 2016°!
Prasad et al, 2016

Arora et al, 2017

Shah et al, 2017%°
Das et al, 20173¢
Ganie et al, 20177

Meharda et al, 2017
Srivastava et al, 2017
Dhanasekhar et al, 20174

Khandelwal et al, 2017*!
Agarwal et al, 2018+
Pathak et al, 2018*

Yadav et al, 2018*

Dabade et al, 2019*

Key significant socioeconomic and lifestyle correlates

Male gender associated with higher risk of overweight (OR: 1.68, CI: 1.11—
2.55)

Higher obesity prevalence in private school children

Physical inactivity (<2 hours/day) linked with higher obesity

Regular fast food, soft drink intake, and >2 hours/day screen time associated
with obesity

Private schooling, nuclear family, junk food consumption, lack of exercise
linked with obesity

Higher obesity in nuclear families, urban schooling, lower birth order, high
parental education and occupation

Females more obese and overweight

>2 hour/day screen time and calorie intake above RDA associated with obesity
Frequent junk food intake (>3 times a week) and <1 hour/day physical activity
linked with obesity

Male gender, English-medium schooling, family obesity, sedentary lifestyle,
outside food, and sleep deprivation linked with obesity

Obesity more prevalent in private schools

Obesity more prevalent in private schools

Higher SES, family history and elevated blood pressure observed in children
with overweight and obesity

Obesity more prevalent in urban boys

Obesity prevalence increases with age

Obesity more prevalent in boys

Obesity linked with sleep deprivation, working status of mother and a family
history of overweight and obesity

Watching television, playing video games, fast food intake, number of time
breakfast slip and mean soda intake linked to obesity

Higher SES, father’s occupation (service/business), junk food intake linked
with obesity

Consumption of high calorie food regularly and low physical activity linked to
obesity

Obesity prevalent in urban males

Higher income, canteen/restaurant food, fewer physical exercise sessions
associated with obesity

Prevalence of pre-hypertension and hypertension is more among overweight
and obese children

Family history of obesity, working status of mother, and less duration of
sleeping directly linked to obesity

Continued.
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Author name Key significant socioeconomic and lifestyle correlates

Private schooling (AOR: 2.87, CI: 1.55-5.31), father’s business occupation

46
Gautam et al, 2019 (AOR: 2.43, CT: 1.05-5.62) linked to obesity

Kumari, 201947 Age and SES associated with obesity

Thakur et al, 2019 Higher obesity with urban residence, fast foods, carbonated drinks, low activity

Gayathri et al, 20205 ngher screen time, less outdoor physical activities and non-vegetarian diet
linked to obesity

Singh et al, 2020%! Obesity linked to SES and reported physical activity

Goyal et al, 2021 Iél]lg%her prevalence in urban areas, private schools, nuclear families, and upper

Muralidhar et al, 202153 Higher prevalence in girls

Gender, SES, dietary habits, chocolate eating habits, mode of transportation to

54
Seema et al, 2021 school, sports participants, physical activity, and screen time linked to obesity

Thomas et al, 20215 Prevalence higher among children from higher SES
Khan et al, 202157 Obesity prevalent in boys and urban students
Mohan et al, 2021%° Age and SES linked with overweight and obesity

High SES, >8 hours/week TV, fatty foods, family obesity, motor vehicle
transport linked with obesity

Obesity and overweight more prevalent in boys and students with private
schooling

SES, parental obesity, type of food consumption, screen time, daily physical
activity in children linked to obesity

Junk food, carbonated beverages, eating out, skipping breakfast, and sedentary
habits associated with obesity

Bhattad et al, 2023% Obesity prevalent in boys

Kaushal et al, 2024% Obesity more prevalent in urban public schools

High-calorie diet, screen time, low physical activity, and family history linked

Nair et al, 2021%°

Hedayetullah et al, 2022

Madanika et al, 20226?

Pradhan et al, 2022%

66
Ahammad et al, 2025 . .
with obesity
t) (b)
Pengoria. R etal, 2015 - E Pengoria. R etal, 2015 -
Ghonge. S, etal, 2015 - — Ghonge. 5. el al, 2015 |
Kumar, $. et a, 2015 - E Watharkar, A ot al, 2015 -
Watharkar, A et al, 2015 - — Bhattacharya, PK. etal 2016 = : |
Bhattacharys PK otal, 2016 |-l Bhargava M ol al, 2016 - e
Brargava Metal 2016 |= —— Chandrakal, P.etel 2016 = -
Chandrakala, P. el al 2016 |— — Eshinar. TKM etal, 2016 - —a—
Eshvr TKM.etal, 2006 |= —— Ao A etal 2016 - —
Jain A et al, 2016 - —_I_— Thaddanes. R etal 2016 |= -
Thaddanes.R. etal 2016 = Mackwana. J. et al, 2016 | — &
Mackwana. J etal, 2016 -l —— Pavar.$ et 4], 2016 | e =
Pawar. §.etal, 2016 o -+ Prasad.etal, 2016 o =
Prasad. et al, 2016 - i-_ Snanmugom K etal, 2016 |= L
Shanmugam K et al, 2016 - Acora. B.etal, 017 -
Arora B et ol 2017 - —— Shah. D, etal, 2017 - —
Shah. D.etal, 2017 ul —a— Das. MK etal, 2017 ul
Das, MK ¢t ol, 2017 - E 3 Ganie. MA etal, 2017 -
Ganie. MA etal, 2017 - E Weharda, B. et l, 2017 - —a—
Meharda. B. etal, 2017 e Srvastava, DK etal, 2007 |— -
Srastava DK etal 2017 [= ff= Dhanaseihar. RS etal 2017 f= -
Dhanasekhar, RS.elal 2017 = E 3 Knandebal S, etal, 2017 f= — B
Knandehial S elal 207 |— —— Agarsal . etal, 2018 | &
Agarval . etal, 2018 - . Pathak S, etal, 2018 - _._
Pathak. §.etal, 2018 - —_— Yadav. M etal, 2018 - ——
Yadav, M. el al, 2018 - —l_‘—_ Dabade, J etal, 2019 - .
Dabade.J. et o, 2019 - Gautam S, etal, 2019 - —a—
Gautam. S, etal, 2019 - Kumari V. etal, 2019 - — B
Kumari. V. etal, 2019 - Thakur. $. etal, 2019 | .
Thaku, 5. et l, 2018 o = Anangamaniar P.elal 2020 f= R
Anangamanjri P.etal 2020 |— I Gayathvi 0. ot al, 2020 -l —_—
Gayathei D, etal, 2020 - Singh. DP. etal, 2020 | - B
Singh. DP. et al, 2020 =l —a— Goyal A otal, 2020 - ——
Goyal. A etal. 2020 - -’ Wraldhar, K etal 2021 HI}
Muraldhar, K ot ol 2021 - — Viswarmbharan K etal 2021 = —
Visanbharan, I efal 2021 |= —— Seema. S, etal, 2021 - ——
Seema. 5. elal, 2021 | —— Thomas. UM el a, 2021 | - —
Thomas. UM etal, 2021 = —— Khan. LA et l, 2021 B ==
Knan. LA etal, 2021 H— Kumari M. etal, 2021 = i
Kumar. M. of al, 2021 = —— Mohan, J et al, 2021 ml
Mohan J ¢l ol 2021 - — Lalhka, G. el 8, 2021 - —
Lathda. G, etal, 2021 - _t Hedayetutah S0t 022 = ——
Hedayelulah. S etal 2022 |— Madanika SV. et al, 2022 | e s
Madania $V. et al, 2022 - — Pradnan. §. et al, 2022 - T
Pradhan. S, elal, 2022 - —_'_— Bnatiad. S. el ol 2023 -
Bhattad. $. otal, 2023 - Kaushal R. etal, 2024 | —a—
Kaushal R et l, 2004 - Armed S.elal 225 [~ ——
Anammad. $ etal. 2025 = —f— Tool o efct) - -
Toll (fued efecs) - - Toll{random effects) = —
Tota(tandomeficts) = —_
Pooled Prevalence: 4.89 | | | | Pooled Prevalence: 11.14 | | | | |
95%CL:413-571 - - . 95%CL:9.35-13.08 - . - -
00 0 02 03 00 01 02 03 04
Proportion Proportion

(Heterogeneity: I*: 94 47%, Q: 832.29, df: 46, P<0.0001) (Heterogeneity: I*:97.85%, Q: 2096.23, df: 43, P<0.0001)

Figure 1: Forest plots depicting pooled prevalence estimates of (a) obesity and (b) overweight among Indian
children and adolescents.
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Figure 2: Pooled prevalence estimates of (a) obesity among boys and (b) obesity among girls.

DISCUSSION

This systematic review and meta-analysis provides a
comprehensive synthesis of the burden of overweight and
obesity among Indian children and adolescents over the
past decade (2015-2025). This period reflects a phase of
rapid nutritional and lifestyle transition characterized by
increasing urbanization, dictary shifts toward energy-
dense processed foods, and growing sedentary behavior
among children.®’

The pooled prevalence of obesity was 5.01% (95% CI:
4.25-5.83%), while the pooled prevalence of overweight
was 11.64% (95% CI: 9.83-13.57%), corresponding to
approximately 1 in 20 and 1 in 9 Indian children,
respectively. These findings are broadly consistent with
previous systematic reviews, although meaningful
differences exist. A recent two-decade meta-analysis of
only 21 studies including 186,901 children from India
estimated pooled prevalence of 8.4% for obesity and
12.4% for overweight.”’ Similarly, another systematic
review of Indian studies reported wide variation in
prevalence, with overweight ranging from 2.28% to 21.9%
and obesity from 2.4% to 17.6%, reflecting differences in
population characteristics, geographic coverage, and
diagnostic criteria.”! Across Asian countries, pooled
prevalence estimates have been reported at approximately
5.8%, suggesting that the Indian estimates observed in this
review fall within the broader regional range.® Although
these estimates appear modest compared with some high-
income countries, they translate into a substantial absolute
number of affected children given India’s large population
base.

A central finding of this meta-analysis is the very high
heterogeneity observed across studies (1*>90% for both
outcomes), which likely reflects epidemiological diversity

rather than statistical artefact alone. India’s marked
regional, socioeconomic, cultural, and dietary
heterogeneity contributes substantially to variability in
prevalence estimates. Subgroup analyses by gender
partially explained this variation as boys showed
marginally higher prevalence than girls, but heterogeneity
persisted even within gender subgroups (I12>90%),
indicating that additional unmeasured contextual factors,
including urbanization intensity, school type, dietary
environments, and state-level policy, influence childhood
adiposity patterns. Meta-regression on pre-specified
covariates (urban/rural ratio, age band, diagnostic
criterion) was not performed and represents a limitation
and an opportunity for future analyses with larger study
pools.

Methodological diversity further contributed to between-
study variability. Although most studies employed WHO
growth references, others used CDC, IOTF, or IAP
criteria, each with different BMI-for-age cut-offs,
potentially — generating non-comparable prevalence
estimates. Differences in sampling frames, predominantly
school-based with limited rural representation, may also
have inflated pooled estimates, particularly where private
school populations were overrepresented. Age bands
varied widely, with some studies including narrow age
ranges and others spanning 5-19 years, limiting
comparability. Additionally, cross-sectional designs
dominated the evidence base, precluding causal inference
and potentially introducing temporal bias. Despite these
limitations, sensitivity analyses did not materially alter
pooled estimates, supporting the robustness of the overall
findings.

Gender-stratified analyses revealed slightly higher pooled
prevalence among boys compared with girls. While this
pattern aligns with some national and global observations,
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the magnitude of difference was small and accompanied
by substantial heterogeneity. Cultural norms influencing
physical activity, dietary autonomy, may differentially
affect boys and girls across regions. Notably, some
previous individual studies reported higher adolescent
female vulnerability, suggesting that gender disparities
may shift with age and sociocultural context.”>"?

Socioeconomic and lifestyle correlates demonstrated a
consistent directional pattern across studies. Higher
socioeconomic position, private school attendance, and
urban residence were repeatedly associated with greater
overweight and obesity prevalence, reflecting nutrition
transition and lifestyle modernization. Behavioral factors
such as reduced physical activity, excessive screen time,
frequent intake of energy-dense foods and sugar-
sweetened beverages, breakfast skipping, and short sleep
duration, were the most consistently reported modifiable
correlates. However, meta-analysis of these determinants
was not feasible due to heterogeneous exposure
definitions, inconsistent measurement tools, varied
statistical adjustments, and lack of standardized reporting
of effect estimates. The predominance of unadjusted or
differently adjusted analyses across studies further limited
quantitative synthesis of risk factors.

Overall, the findings highlight that India is experiencing a
measurable rise in childhood overweight and obesity,
driven largely by socioeconomic transition and lifestyle
change. The coexistence of persistent under nutrition
alongside increasing obesity reflects a complex double
burden of malnutrition. Public health strategies must
therefore move beyond isolated awareness campaigns
toward integrated, school- and community-based
interventions promoting healthy diets, physical activity,
and sleep hygiene, particularly in rapidly urbanizing and
higher-income settings. Future research should prioritize
nationally representative, longitudinal studies using
standardized BMI criteria and harmonized exposure
definitions to enable more precise trend analysis and
causal inference.

Strengthening surveillance systems and including obesity
monitoring within existing child health programs will be
critical to preventing escalation of this emerging epidemic.

Strengths and limitations

This review synthesizes recent data from across India
using rigorous methods. It provides updated pooled
prevalence estimates from both community and school-
based studies and highlights demographic trends.
However, several limitations should be acknowledged.
First, nearly all included studies were observational and
predominantly cross-sectional in design; therefore, causal
inferences regarding determinants of overweight and
obesity cannot be established. Second, the meta-analysis
demonstrated very high statistical heterogeneity (I>>90%),
which likely reflects genuine variability in study
populations, geographic contexts, sampling frames, and

diagnostic criteria used to define overweight and obesity
(WHO, IOTF, CDC, and IAP standards). Although
subgroup analyses by gender and diagnostic criterion were
performed to explore this heterogeneity, meta-regression
was not conducted, and residual heterogeneity remains
unexplained.

Furthermore, a large proportion of the included studies
were school-based and conducted in urban or peri-urban
settings, which may limit representativeness of rural
populations and children from lower socioeconomic
backgrounds. This sampling pattern could potentially
overestimate national prevalence estimates, as urban and
higher-SES populations often demonstrate higher obesity
risk. This may have led to overestimating national
prevalence. Despite these limitations, the review provides
a comprehensive and overview of the burden of childhood
overweight and obesity in India in the last decade.

CONCLUSION

In conclusion, our meta-analysis indicates that roughly 1
in 9 Indian children is overweight and about 1 in 20 is
obese, that reflect a significant epidemiological burden
over the past decade These rates are elevated compared to
past data, reflect slightly higher risk among boys and in the
South/East. Socioeconomic affluence, urban residence,
private schooling, sedentary behavior, and unhealthy
dietary patterns are the most consistently identified
modifiable correlates of childhood overweight and obesity
across India. Continued epidemiological monitoring using
standardized diagnostic criteria, longitudinal study
designs, and inclusive sampling that captures rural and
lower-income populations will be critical to understanding
temporal trends and guiding targeted prevention strategies
for this growing epidemic.

ACKNOWLEDGEMENTS

Authors would like to acknowledge Ms. Rupali Chauhan
for her assistance with study screening.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. World Health Organization. Obesity and overweight.
2025. Available at: https://www.who.int/news-
room/fact-sheets/detail/obesity-and-overweight.
Accessed on 15 May 2026.

2. GBD 2021 Adolescent BMI Collaborators. Global,
regional, and national prevalence of child and
adolescent overweight and obesity, 1990-2021, with
forecasts to 2050: a forecasting study for the Global
Burden of Disease Study 2021. Lancet.
2025;405(10481):785-812.

3. Government of India, Ministry of Health and Family
Welfare. Compendium of fact sheets India and 14

International Journal of Contemporary Pediatrics | September 2026 | Vol 13 | Issue 9  Page 1797



10.

11.

12.

13.

14.

Solanki RU et al. Int J Contemp Pediatr. 2026 Sep;13(9):1785-1800

states/UTs (Phase-11) National Family Health
Survey (NFHS-5) 2019-21. 2021. Available at:
https://main.mohfw.gov.in/sites/default/files/NFHS-
5 Phase-II_0.pdf. Accessed on 15 May 2026.
Ministry of Health and Family Welfare (MoHFW),
Khera A, Deb S, UNICEF, Johnston R, Agrawal PK,
et al. Comprehensive National Nutrition Survey
20162018 Birth to Adolescence. Comprehensive
National Nutrition Survey (CNNS) National Report.
New Delhi. 2019. Available at: https://www.unicef.
org/india/media/2646/file/ CNNS-report.pdf.
Accessed on 15 May 2026.

UNICEF/WHO/World Bank Group.
UNICEF/WHO/World Bank Group — Joint Child
Malnutrition Estimates 2023 edition 1. 2023.
Available at: https://www.who.int/publications/i/
item/9789240073791. Accessed on 15 May 2026.
Mazidi M, Banach M, Kengne AP; Lipid and Blood
Pressure  Meta-analysis  Collaboration  Group.
Prevalence of childhood and adolescent overweight
and obesity in Asian countries: a systematic review
and meta-analysis. Arch Med Sci. 2018;14(6):1185-
203.

NCD Risk Factor Collaboration (NCD-RisC).
Worldwide trends in underweight and obesity from
1990 to 2022: a pooled analysis of 3663 population-
representative studies with 222 million children,
adolescents, and adults. Lancet.
2024;403(10431):1027-50.

World Obesity Federation. World Obesity Atlas
2024. 2024. Available at: https://data.worldobesity.
org/publications/?cat=22. Accessed on 15 May 2026.
Sethi V, Bassi S, Bahl D, Kumar A, Choedon T,
Bhatia N, et al. Prevalence of overweight and obesity
and associated demographic and health factors in
India: Findings from Comprehensive National
Nutrition  Survey  (CNNS). Pediatr  Obes.
2024;19(4):e13092.

Jacob JJ. Tackling the Rising Tide: Understanding
the Prevalence of Childhood Obesity in India. Indian
J Endocrinol Metab. 2024;28(2):101-3.

World Health Organization. Noncommunicable
diseases: Childhood overweight and obesity. 2025.
Available at:  https://www.who.int/news-room/
questions-and-answers/item/noncommunicable-
diseases-childhood-overweight-and-obesity.
Accessed on 15 May 2026.

Lee A, Cardel M, Donahoo WT. Social and
Environmental  Factors Influencing  Obesity.
Endotext. South Dartmouth (MA): MDText.com,
Inc. 2000.

Simmonds M, Llewellyn A, Owen CG, Woolacott N.
Predicting adult obesity from childhood obesity: a
systematic review and meta-analysis. Obes Rev.
2016;17(2):95-107.

Ward ZJ, Long MW, Resch SC, Giles CM, Cradock
AL, Gortmaker SL. Simulation of Growth
Trajectories of Childhood Obesity into Adulthood. N
Engl J Med. 2017;377(22):2145-53.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Rankin J, Matthews L, Cobley S, Han A, Sanders R,
Wiltshire HD, et al. Psychological consequences of
childhood obesity: psychiatric comorbidity and
prevention. Adolesc Health Med Ther. 2016;7:125-
46.

Caprio S, Santoro N, Weiss R. Childhood obesity and
the associated rise in cardiometabolic complications.
Nat Metab. 2020;2(3):223-32.

Lee EJ, Choi M, Ahn SB, Yoo JJ, Kang SH, Cho Y,
et al. Prevalence of nonalcoholic fatty liver disease in
pediatrics and adolescents: a systematic review and
meta-analysis. World J Pediatr. 2024;20(6):569-80.
Brecelj J, Orel R. Non-Alcoholic Fatty Liver Disease
in Children. Medicina (Kaunas). 2021;57(7):719.
Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C.
Methodological guidance for systematic reviews of
observational epidemiological studies reporting
prevalence and incidence data. Int J Evid Based
Healthc. 2015;13(3):147-53.

Jagadesan S, Harish R, Miranda P, Unnikrishnan R,
Anjana RM, Mohan V. Prevalence of overweight and
obesity among school children and adolescents in
Chennai. Indian Pediatr. 2014;51(7):544-9.

Ghonge S, Adhav P, Landge J, Thakor N. Prevalence
of obesity and overweight among school children of
Pune city, Maharashtra, India: a cross sectional
study. Int J Res Med Sci. 2015;3(12):3599-603.
Kumar S, Amruth M, Kumar P, Balakrishna AG,
Prabhudeva MC. Prevalence of Obesity and its
Influencing Factors in Affluent School Children of
Tumkur: Lessons from South India. Int J Child
Health Nutr. 2015;4(2):122-8.

Watharkar A, Nigam S, Nigam S, Martolia DS,
Varma P, Barman S, et al. Assessment of risk factors
for overweight and obesity among school going
children in Kanpur, Uttar Pradesh. Indian J
Community Health. 2015;27(2):216-22.
Bhattacharya P, Gogoi N, Roy A. Prevalence and
awareness of obesity and its risk factors among
adolescents in two schools in a northeast Indian city.
Int J Med Sci Public Health. 2015;5(6):1111.
Bhargava M, Kandpal SD, Aggarwal P, Sati HC.
Overweight and Obesity in School Children of a Hill
State in North India: Is the Dichotomy Urban-Rural
or Socio-Economic? Results from a Cross-Sectional
Survey. PLoS One. 2016;11(5):e0156283.
Chandrakala P, Soumya A. A study of prevalence of
overweight and obesity in adolescents. Int J Contemp
Pediatr. 2016;3(3):960-4.

Chudasama R, Eshwar TKM, Eshwar S, Thakrar D.
Prevalence of obesity and overweight and their
comparison by three growth standards among
affluent school students aged 8—18 years in Rajkot.
Indian J Public Health. 2017;61(1):51.

Thaddanee R, Chaudhari U, Thakor N. Prevalence
and determinants of obesity and overweight among
school children of Ahmedabad City, Gujarat: a cross
sectional study. Int J Contemp Pediatr.
2016;3(2):606-11.

International Journal of Contemporary Pediatrics | September 2026 | Vol 13 | Issue 9  Page 1798



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Solanki RU et al. Int J Contemp Pediatr. 2026 Sep;13(9):1785-1800

Jain A, Jain A, Pankaj J, Sharma BN, Paliwal A. The
study of obesity among children aged 5-18 years in
Jaipur, Rajasthan. Muller J Med Sci Res.
2016;7(2):125.

Macwana JI, Mehta KG, Baxi RK. Predictors of
overweight and obesity among school going
adolescents of Vadodara city in Western India. Int J
Adolescent Med Health. 2016;29(3).

Pawar SV. Prevalence of overweight and obesity in 4
schools of South Mumbai. J Clin Diagnost Res.
2016;10(3):0C01-2.

Prasad Rv, Bazroy J, Singh Z. Prevalence of
overweight and obesity among adolescent students in
Pondicherry, South India. Int J Nutr Pharmacol
Neurol Dis. 2016;6(2):72.

Shanmugam K, L R, Kannappan S, Chacko T.
Prevalence of overweight and obesity among
children aged 5-15 years in a rural school in
Coimbatore. Int J Med Sci Public Health.
2016;5(10):2186.

Arora B, Patel S. Overweight and Obesity in
Ahmedabad School going Children: Magnitude in
relationship to hypertension and associated risk
factors. Indian J Pharm Pract. 2017;10(1):39.

Shah D, Maiya A. Prevalence of childhood obesity in
Anand district. Indian J Physiother Occup Ther.
2017;11(3):21.

Das MK, Bhatia V, Sibal A. Prevalence of
Overweight and Obesity among Urban School
Children Aged 5 to 10 Years in North India. J Pediatr
Assoc India. 2017;6(4):210-5.

Ganie MA, Bhat GA, Wani [A, Rashid A, Zargar SA,
Charoo BA, et al. Prevalence, risk factors and
consequences of overweight and obesity among
schoolchildren: a cross-sectional study in Kashmir,
India. J Pediatr Endocrinol = Metabolism.
2017;30(2):203-9.

Meharda B, Sharma SK, Singhal G, Kumar DL.
Overweight and obesity: a rising problem in India. Int
J Comm Med Public Health. 2017;4(12):4548.
Srivastava DK, Jain PK, Srivastav M, Gour N,
Choubey B, Kumar S. A Cross Sectional Study of the
Prevalence of Obesity or Overweight and its
Correlates among School Children in a Central India
District. Natl ] Community Med. 2017;8(12):726-32.
Dhanasekhar RS, Kirubakaran S, Thamizharasu P.
The prevalence of obesity and factors contributing to
it in school going children between 5-12 years. Int J
Health Sci Res. 2017;7(10):6.

Khandelwal S, Mathur P, Gupta ML. Prevalence of
obesity and overweight in private schools of Jaipur
city in 11-17 year age group children. Scholars J Appl
Med Sci. 2016;7(7):1428-32.

Agarwal S, Dayachand, Singh R, Singh HK. The
prevalence of obesity in adolescent age group of
District Hapur U.P. India. Indian J Public Health Res
Develop. 2018;9(3):178.

Pathak S, Modi P, Labana U, Khimyani P, Joshi A,
Jadeja R, et al. Prevalence of obesity among urban
and rural school going adolescents of Vadodara,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

India: a comparative study. Int J Contemp Pediatr.
2018;5(4):1355.

Yadav PKS, Yadav MB, Yadav C. Prevalence of
overweight, obesity and hypertension among school
going children in District Kanpur, Uttar Pradesh,
India: a longitudinal study. Int J Contemp Pediatr.
2018;6(1):159.

Dabade S, Dabade K. Prevalence of overweight and
obesity among school-going children of Satara
district, Maharashtra. Nat J Physiol Pharm
Pharmacol. 2019;10:1.

Gautam S, Jeong HS. Childhood Obesity and Its
Associated Factors among School Children in Udupi,
Karnataka, India. J Lifestyle Med. 2019;9(1):27-35.
Sinha KV. Prevalence of overweight and obesity in
Indian adolescent school going children: a cross
sectional study done in an urban area of Rohtas,
Bihar. Ann Int Med Dent Res. 2019;5(3):13.

Thakur S, Singh N, Singh M. Epidemiological study
of obesity and overweight among adolescents in
schools in district Ghaziabad. Int ] Community Med
Public Health. 2019;6(8):3177.

Johnson A, Pedapudi A, Davis R, Rosenberg P,
Koilpillai P, Balasubramanya B, et al. Overweight
and obesity among school-going adolescents in
Bengaluru, South India. Indian J Community Fam
Med. 2020;6(1):28.

Gayathri D, Syamily S, Kulandaivel M. Prevalence
of overweight and obesity among adolescents in
South Indian population. Int J Med Res Rev.
2020;8(6):404-9.

Singh DP, Arya A, Kondepudi KK, Bishnoi M,
Boparai RK. Prevalence and associated factors of
overweight/obesity among school going children in
Chandigarh, India. Child Care Health Develop..
2020;46(5):571-5.

Goyal A, Gadi N, Kumar R. Prevalence of
overweight and obesity among rural and urban school
going adolescents (10-19 years) in North India: a
population based study. Int J Med Sci Educ.
2020;7(2).

Kashavoyina Muralidhar, Sarfarz M, A Bhaskar. A
Clinical Study on Obesity in children in Rural
Medical College. AJCPN. 2021;9(1):6.

Seema S, Rohilla KK, Kalyani VC, Babbar P.
Prevalence and contributing factors for adolescent
obesity in present era. J Family Med Prim Care.
2021;10(5):1890-4.

Viswambharan JK, Abraham R. A cross sectional
study on the prevalence of overweight and obesity in
affluent school children of central Kerala. Int J
Community Med Public Health. 2021;8(9):4284.
Thomas UM, Narayanappa D, Sujatha MS.
Prevalence of overweight and obesity among school
children in Mysuru, Karnataka. J Family Med Prim
Care. 2021;10(8):2788-92.

Khan IA, Singh G, Singh KV. Overweight and
Obesity among Primary School Going Children in
Urban Agra. Healthline. 2021;12(1):63-9.

International Journal of Contemporary Pediatrics | September 2026 | Vol 13 | Issue 9 Page 1799



58.

59.

60.

61.

62.

63.

64.

65.

66.

Solanki RU et al. Int J Contemp Pediatr. 2026 Sep;13(9):1785-1800

Mangalam K, Muneesh C, Akshay A, Fatima
Ambreen F, Saho Pramod. Prevalence of Overweight
and Obesity among School Going Adolescent in
Patna. Medico-Legal Update. 2021;21(1):446-50.
Mohan J, Chitharaj RR, Ganesan DK. A Study on
Prevalence of Overweight and Obesity among
Adolescent children in an Urban Field Practice area
of'a Teaching Medical College in South India. Indian
J Community Health. 2018;30(3):273-9.

Nair GLR, Chellappan V. Prevalence and
Determinants of Overweight and Obesity among
Urban School Going Adolescents in South Kerala -
A Community Based Cross Sectional Study. J
Evidence Based Med Healthcare. 2021;8(22):1733-
8.

Hedayetullah S, Sagar V, Singh SB, Minz P, Kujur
A, Kashyap V, et al. Prevalence of overweight and
obesity among students of government and private
high schools in an Indian state with significant tribal
population: A Cross-Sectional Analytical Study.
Cureus. 2023;15(8):e43105.

Madanika SV, Mahendrappa Kotyal B, Kumar GM,
Anuradha S. Prevalence of overweight and obesity
among rural school children aged between 6 years to
16 years. Int J Contemp Pediatr. 2022;9(6):608.
Pradhan S, Beriha S, Patjoshi S, Supakar S.
Prevalence of Obesity among adolescent school
children in rural and urban south Odisha. Int J Acad
Med Pharm. 2022;4(3).

Bhattad S, Bhattad S, Kendre V, Kudrikar S,
Takalkar A. Prevalence of overweight and obesity in
school going children: A community based cross
sectional study from Latur, Maharashtra. Int J Life
Sci Biotechnol Pharma Res. 2023;12(3).

Kaushal R, Goyal JP, Goel AD, Patel M, Bhardwaj
P. Burden of overweight and obesity among children
studying in schools of Western Rajasthan. Indian
Journal of Community Health. 2024;36(1):145-8.
Ahammad SS, Apurva AB, Mangshetty R. Study of
prevalence of overweight and obesity among school
going adolescents in north Karnataka and its
association with life style changes. Int J Contemp
Pediatr. 2025;12(7):1106-14.

67.

68.

69.

70.

71.

72.

73.

Fardet A, Aubrun K, Sundaramoorthy H, Rock E.
Nutrition Transition and Chronic Diseases in India
(1990-2019): An Ecological Study Based on Animal
and Processed Food Caloric Intake and Adequacy
according to Nutrient Needs. Sustainability.
2022;14(22):14861.

Raza A, Kalaivani K, Ramachandran P. Nutrition
transition in India: Overview of dietary intake and
nutrition status (2000—Present). In: Advances in food
security and sustainability. 2019;175-91.

Saxena R, Gupta V, Rakheja V, Dhiman R,
Bhardawaj A, Vashist P. Lifestyle modification in
school-going children before and after COVID-19
lockdown. Indian J Ophthalmol. 2021;69(12):3623-
9.

Singh S, Awasthi S, Kapoor V, Mishra P. Childhood
obesity in India: A two-decade meta-analysis of
prevalence and socioeconomic correlates. Clin
Epidemiol Global Health. 2023;23:101390.

Sharma N, Sanjeevi RR, Balasubramanian K, Chahal
A, Sharma A, Sidiq M. A Systematic Review on
Prevalence of Overweight and Obesity among
School Children and Adolescents in Indian
Population. Indian J Endocrinol Metabolism.
2024;28(2):104-16.

Jagadesan S, Harish R, Miranda P, Unnikrishnan R,
Anjana RM, Mohan V. Prevalence of overweight and
obesity among school children and adolescents in
Chennai. Indian Pediatrics. 2014;51(7):544-9.
Sharma R, Mandliya J, Dhaneria M, Tiwari HL.
Prevalence of Obesity in mid adolescents in central
India: a school based study. Int ] Med Res Rev.
2015;3(1):51-6.

Cite this article as: Solanki RU, Jain N, Shah K.
Childhood overweight and obesity in India (2015-
2025): a systematic review and meta-analysis of
epidemiology and socioeconomic correlates. Int J

Contemp Pediatr 2026;13:1785-800.

International Journal of Contemporary Pediatrics | September 2026 | Vol 13 | Issue 9 Page 1800



