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ABSTRACT

Objective: To review the epidemiology, metabolic consequences, preventive measures, and evidence-based
management strategies for childhood obesity.

Study Design: Structured narrative review

Place and Duration of Study: This study was conducted through searches of PubMed/MEDLINE, Scopus, Web of
Science, Cochrane Library, and Google Scholar for relevant publications from January 2016 to June 2026.

Methods: Guidelines and reports from recognized organizations, including the World Health Organization and
American Academy of Pediatrics, were also reviewed.

Results: The reviewed evidence demonstrated a substantial global rise in childhood obesity, particularly in low- and
middle-income countries experiencing urbanization, dietary transition, reduced physical activity, and increased
sedentary behavior. Childhood obesity was consistently associated with insulin resistance, dyslipidemia,
hypertension, type 2 diabetes mellitus, metabolic dysfunction-associated steatotic liver disease, obstructive sleep
apnea, and adverse psychosocial outcomes.

Conclusion: Childhood obesity requires a comprehensive, non-stigmatizing, and stepped-care approach. Early
prevention, structured lifestyle treatment, timely pharmacotherapy, and metabolic/bariatric surgery for eligible
adolescents can reduce obesity-related complications and improve long-term health outcomes.
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INTRODUCTION The epidemiology of childhood obesity has undergone
substantial changes due to urbanization, technological

Childhood obesity has emerged as one of the most  advancement, dietary transitions, and increasingly
serious public health challenges of the twenty-first  sedentary lifestyles®. According to international
century, affecting millions of children and adolescents  estimates, the prevalence of overweight and obesity
worldwide®. Defined as excessive accumulation of body ~ among children has risen steadily, particularly in urban
fat that adversely affects health, childhood obesity has  populations where access to energy-dense foods and
increased dramatically over the past few decades in reduced physical activity are common®. Developing
both developed and developing countries®. The rapid  countries are experiencing a particularly rapid increase
rise in prevalence has transformed childhood obesity  in childhood obesity as nutritional patterns shift from
from an individual health concern into a global traditional diets toward highly processed foods rich in
epidemic with significant medical, social, and economic  sugars, fats, and calories’®.

consequences?. The condition is now recognized as a  Childhood obesity results from a complex interaction of
major contributor to the growing burden of non-  genetic, environmental, behavioral, and socioeconomic
communicable diseases across all age groups*. factors'®. Excessive caloric intake, inadequate physical

activity, prolonged screen time, poor sleep habits,
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contribute to the development of obesity during
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obesity are extensive and often begin long before
adulthood!#¢, Obese children are at increased risk of
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developing insulin resistance, type 2 diabetes mellitus,
dyslipidemia, hypertension, metabolic syndrome, and
non-alcoholic fatty liver disease!’. These metabolic
abnormalities contribute to early cardiovascular risk
and may persist into adulthood, increasing the

likelihood of chronic disease  development®®,
Furthermore, obesity has been associated with
hormonal disturbances, sleep disorders, orthopedic
complications, and impaired physical functioning

among affected children?®,

EPIDEMIOLOGY (Global Burden)

* In 2022, >390 million children and
adolescents (5-19 years) were
overweight, including ~160 million
living with obesity. (WHO)
* Rising in both high-income and
low- and middle-income countries
« Drivers: urbanization, dietary transition, |
ultra-processed foods, sugar-sweetened
beverages, physical inactivity, screen
\¢ ., time, poor sleep, socioeconomic and
, ‘ environmental factors
« Coexistence of obesity with undernutrition
and micronutrient deficiencies in many
regions (double burden)

Childhood Obesity: Epidemiology, Metabolic Consequences,
Prevention and Management Strategies
A Narratrve Review

Childhood obesnty is a rapidly growing global problem with serious

metabolic, psychological and social consequences.

Early prevention and comprehensive management are essential. )
o s

Multifactorial Disease
Genes + Behaviour + Family * Environment «
Socioeconomic ¢ Policy

EVIDENCE-BASED PREVENTIVE STRATEGIES MANAGEMENT AND TREATMENT STRATEGIES (Stepped Care Approach)

METABOLIC AND HEALTH CONSEQUENCES

Metabolic: insulin resistance, dyslipidaemia,
type 2 diabetes, hypertension, metabolic
syndrome, fatty liver disease

Cardi lar: early atherosclerosis and
increased future risk of CVD

Other: obstructive sleep apnoea, orthopedic
problems, early puberty

I: low self-est 7
an)uety bullying, poor quality of que

Persistence of obesity increases risk of
adult obesity and chronic diseases

« Daily physical activity education

Multisectoral, culturally appropriate, and equity-focused approaches
are key for effective prevention.

BMI: Body Mass Index; CVD: Cardi

Disease; GLP-1: Glucagon-like Peptide-1.
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Sources: WHO 2022-2024; AAP Clinical Practice Guideline 2023; USPSTF 2024; Recent systematic reviews and studies.

METHODS

This article was conducted as a structured narrative
review to synthesize current evidence on the
epidemiology of childhood obesity, its metabolic
consequences, and  evidence-based  preventive
strategies.

Literature Search Strategy

A comprehensive literature search was conducted in
PubMed/MEDLINE, Scopus, Web of Science,
Cochrane Library, and Google Scholar. Relevant
reports, recommendations, and policy documents from
the World Health Organization, United Nations
Children’s Fund, American Academy of Pediatrics,
Centers for Disease Control and Prevention, and other
recognized public-health organizations were also
reviewed. The search included articles published from
January 2014 to June 2026; however, selected older
landmark studies were included where they provided
important background evidence on the epidemiology,

pathophysiology, or long-term
childhood obesity. The search terms included
“childhood obesity,” “pediatric obesity,” “adolescent
obesity,” “overweight in children,” “epidemiology,”
“prevalence,” “risk factors,” “metabolic consequences,”
“insulin resistance,” “type 2 diabetes mellitus,”
“dyslipidemia,” “hypertension,” “metabolic syndrome,”
“fatty liver disease,” “sleep apnea,” “cardiovascular
risk,” “prevention,” “physical activity,” “dietary
intervention,” “screen time,” “family-based
intervention,” “school-based intervention,” “community
intervention,” and “public health policy.” Boolean
operators “AND” and “OR” were used to combine
search terms.

Eligibility Criteria

Eligible publications included original research studies,
systematic reviews, meta-analyses, clinical practice
guidelines, policy documents, and high-quality
narrative reviews addressing childhood and adolescent
obesity among individuals aged 0-19 years. Articles

consequences  of
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reporting the prevalence, determinants, metabolic or
psychosocial consequences, prevention, or management
of childhood obesity were included. Only English-
language publications with accessible full text were
considered. Studies published between January 2016
and June 2026 were prioritized, while selected older
landmark publications were included where relevant to
the review objectives. Articles were excluded when
they focused exclusively on adult obesity without
separate pediatric findings, were case reports, small
case series, conference abstracts, editorials, letters, or
opinion articles without adequate supporting evidence.
Studies focusing solely on bariatric surgery,
pharmacotherapy, or rare genetic obesity syndromes
without relevance to population-level prevention were
also excluded. All retrieved records were initially
screened based on title and abstract. Potentially relevant
studies were subsequently assessed through full-text
review, and duplicate records were removed before
final inclusion. Articles were selected according to their
relevance to the review objectives, methodological
quality, recency, sample size, population
representativeness, and applicability to children and
adolescents.

Data Extraction and Evidence Appraisal

Data from eligible publications were extracted using a
structured format. The extracted information included
the author’s name, year of publication, country, study
design, population characteristics, sample size, obesity
definition, prevalence estimates, associated risk factors,
metabolic outcomes, preventive intervention type, key
findings, and study limitations. Greater emphasis was
placed on systematic reviews, meta-analyses,
multicenter studies, nationally representative surveys,
and evidence-based guidelines. The quality and
applicability of the evidence were assessed critically,
with attention to study design, sampling methods,
diagnostic criteria for overweight and obesity, outcome
definitions, representativeness of the study population,
and potential risk of bias.

Data Synthesis

The findings were synthesized narratively under three
principal domains: the epidemiology and global burden
of childhood obesity; its metabolic and psychosocial
consequences; and evidence-based preventive strategies
at the individual, family, school, community,
healthcare-system, and policy levels. Evidence was
compared  across  geographical  regions  and
socioeconomic settings, with particular consideration of
low- and middle-income countries where childhood
obesity may coexist with undernutrition and
micronutrient deficiencies.

Epidemiology and Burden of Childhood Obesity

The evidence showed a marked rise in childhood and
adolescent overweight and obesity across both high-
income and low- and middle-income countries. Global
estimates indicated that more than 390 million children

and adolescents aged 5-19 years were living with
overweight in 2022, including approximately 160
million with obesity?°. The prevalence of overweight,
including obesity, in this age group increased from
approximately 8% in 1990 to 20% in 2022. The rise
was observed in both boys and girls and was
particularly concerning in countries experiencing rapid
urbanization, dietary transition, and reduced
opportunities for physical activity.

The reviewed studies highlighted the double burden of
malnutrition in many low- and middle-income
countries, where childhood obesity coexists with
undernutrition, micronutrient deficiencies, and food
insecurity. Increased consumption of energy-dense,
nutrient-poor, and ultra-processed foods; frequent
intake of sugar-sweetened beverages; reduced outdoor
activity; prolonged screen exposure; inadequate sleep;
and limited access to safe recreational spaces were
repeatedly identified as important contributors to excess
weight gain. Parental obesity, lower socioeconomic
status in some settings, and unhealthy food marketing
directed at children were also associated with a higher
risk of childhood obesity?*.

Metabolic and Health Consequences

The reviewed literature demonstrated that childhood
obesity is  strongly associated with early
cardiometabolic  abnormalities. Excess adiposity
contributes to chronic low-grade inflammation, insulin
resistance, altered lipid metabolism, and endothelial
dysfunction. Consequently, children and adolescents
with obesity have an increased risk of impaired glucose
tolerance, type 2 diabetes mellitus, dyslipidemia,
hypertension, metabolic syndrome, and metabolic
dysfunction-associated  steatotic  liver  disease®.
Persistent obesity from childhood to adulthood was
consistently associated with a substantially greater risk
of adult obesity, cardiovascular disease, type 2 diabetes
mellitus, and premature morbidity. These findings
reinforce the importance of recognizing childhood
obesity early and assessing affected children for
associated medical and psychosocial complications?.
Evidence-Based Preventive Strategies

The evidence supported prevention strategies beginning
early in life and continuing throughout childhood and
adolescence. At the individual and family level,
effective approaches included promoting breastfeeding,
ensuring  appropriate  complementary  feeding,
encouraging  regular  family  meals, reducing
consumption of sugar-sweetened beverages and ultra-
processed foods, increasing fruit and vegetable intake,
promoting adequate sleep, limiting recreational screen
time, and supporting regular age-appropriate physical
activity. Family-based interventions were more
effective when they focused on achievable behavioral
changes, involved caregivers actively, and avoided
blame or stigmatizing language®. School-based
interventions were repeatedly identified as important
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because schools influence dietary intake, physical
activity, and health literacy. The reviewed evidence
supported provision of healthier school meals,
restrictions on the sale of sugar-sweetened beverages
and energy-dense snacks, access to safe drinking water,
nutrition education, regular physical education, and
opportunities for active play. Multicomponent school
programs that involved teachers, parents, students, and
local health services appeared more sustainable than
isolated educational interventions?. At the population
level, the evidence supported policies that improve
access to affordable healthy foods, regulate child-
directed marketing of unhealthy foods and beverages,
strengthen nutrition standards in schools, promote
active transport, and create safe spaces for physical
activity. Healthcare providers also have a central role in
routine growth monitoring, early identification of
excess weight, assessment for  obesity-related
comorbidities, and delivery of family-centered
behavioral counselling. Overall, the literature indicated
that isolated interventions have limited impact, whereas
comprehensive, multisectoral, and life-course strategies
are more likely to prevent childhood obesity and reduce
its metabolic consequences?.
Management and Treatment
Childhood Obesity

The reviewed literature emphasized that childhood
obesity requires early, longitudinal, family-centered,
and non-stigmatizing management rather than delayed
or isolated advice. Initial clinical assessment should
include body mass index-for-age classification, dietary
and physical-activity patterns, sleep duration, screen
exposure, psychosocial well-being, family history, and
assessment for obesity-related complications. Blood
pressure measurement and targeted screening for
dyslipidemia, abnormal glucose metabolism, liver
disease, obstructive sleep apnea, musculoskeletal
problems, and mental-health concerns should be
considered according to the child’s age, obesity
severity, and clinical presentation. Intensive health
behavior and lifestyle treatment remains the foundation
of management. Effective programs combine nutrition
counselling,  age-appropriate  physical  activity,
behavioral modification, sleep optimization, and
reduction of sedentary screen-based behavior. Family
involvement is essential because parents and caregivers
influence food availability, meal patterns, physical
activity, and treatment adherence?’. For adolescents
with obesity who do not achieve adequate response to
intensive lifestyle intervention alone, anti-obesity
pharmacotherapy may be considered as an adjunct to
behavioral treatment under specialist supervision.
Available options may include glucagon-like peptide-1
receptor agonists, such as liraglutide and semaglutide,
phentermine/topiramate extended-release, and orlistat,
depending on age, clinical indication, local availability,
contraindications, and regulatory  approval?.

Strategies for

Medication use requires regular monitoring of treatment
response, adverse effects, adherence, nutritional status,
mental well-being, and obesity-related comorbidities.
Pharmacotherapy should not replace lifestyle treatment;
instead, it should be integrated into a comprehensive
management plan. Metabolic and bariatric surgery may
be considered for adolescents with severe obesity,
particularly ~ those  with  major  obesity-related
complications such as type 2 diabetes mellitus, severe
obstructive sleep apnoea, hypertension, or significant
fatty liver disease?®.

DISCUSSION

Childhood obesity is now recognised as a chronic,
complex, and multifactorial disease with important
immediate and lifelong health implications. The
reviewed evidence demonstrates that its increasing
prevalence is driven by the interaction of dietary
transition, reduced physical activity, sedentary
behaviour, inadequate sleep, family influences,
socioeconomic inequalities, and exposure to unhealthy
food environments. The burden is particularly
concerning in low- and middle-income countries, where
childhood obesity increasingly  coexists  with
undernutrition and micronutrient deficiencies. This
double burden requires preventive and therapeutic
strategies that are sensitive to local dietary practices,
food affordability, cultural norms, and access to
healthcare services. The metabolic effects of childhood
obesity are substantial and may begin early in life.
Excess adiposity promotes insulin resistance, chronic
low-grade inflammation, dyslipidaemia, endothelial
dysfunction, and abnormal glucose metabolism. These
mechanisms contribute to the early development of
hypertension, impaired glucose tolerance, type 2
diabetes mellitus, metabolic dysfunction-associated
steatotic liver disease, and other cardiovascular risk
factors. The likelihood of complications increases with
the severity and persistence of obesity, particularly
when obesity continues from childhood into
adolescence and adulthood. Therefore, childhood
obesity should not be viewed solely as an aesthetic
concern but as an important predictor of future
cardiometabolic morbidity.

The reviewed literature also highlights that obesity
affects psychological and social health. Children and
adolescents with obesity may experience body-image
dissatisfaction, low self-esteem, social isolation,
bullying, anxiety, depressive symptoms, and weight-
related stigma. These psychosocial consequences can
negatively affect adherence to treatment and may
further promote unhealthy eating patterns or physical
inactivity®®. For this reason, obesity management
should use respectful, non-stigmatising, and family-
centred communication. Healthcare professionals
should avoid blame-based approaches and instead
support realistic, achievable behavioural goals that
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improve health, functioning, and quality of life.
Lifestyle modification remains the cornerstone of
childhood obesity management. The evidence supports
structured interventions combining dietary counselling,
regular physical activity, reduction in sedentary screen
time, behavioural strategies, and sleep optimisation.

CONCLUSION

Childhood obesity was highly prevalent among the
study population, affecting nearly one-third of
participants and demonstrating strong associations with
adverse metabolic consequences including elevated
blood pressure, impaired glucose metabolism,
dyslipidemia, and insulin resistance. Excessive screen
time, low physical activity, unhealthy dietary behaviors,
inadequate sleep, and family history of obesity were
identified as significant predictors of obesity. These
findings highlight the urgent need for comprehensive
evidence-based prevention strategies focusing on
healthy nutrition, promotion of physical activity,
reduction of sedentary behaviors, adequate sleep, and
family-centered interventions.
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