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ABS TRAC T 
Background: Childhood obesity has emerged as one of the most significant public health 

challenges worldwide. The increasing prevalence of obesity among children and adolescents 

is associated with substantial physical, psychological, metabolic, and socioeconomic 
consequences. Rapid urbanization, sedentary lifestyles, unhealthy dietary habits, and genetic 

predisposition contribute significantly to the rising burden of pediatric obesity. Objective: 

This review aims to comprehensively evaluate the epidemiology, pathophysiology, risk 

factors, diagnostic approaches, prevention strategies, and multidisciplinary management of 

childhood obesity, with emphasis on recent evidence and updated clinical guidelines. 

Methods: A narrative review of literature published between 2019 and 2022 was conducted 

using databases including PubMed, MEDLINE, Scopus, Web of Science, Elsevier, and 

Springer. Relevant MeSH terms and keywords related to childhood obesity, pediatric obesity 

management, lifestyle interventions, metabolic syndrome, and prevention strategies were 

used. Peer-reviewed articles, systematic reviews, randomized controlled trials, and guideline-

based recommendations were included. Results: Childhood obesity is influenced by complex 

interactions between genetic, environmental, behavioral, endocrine, and psychosocial 
factors. Obese children are at increased risk of insulin resistance, type 2 diabetes mellitus, 

cardiovascular diseases, non-alcoholic fatty liver disease, sleep disorders, orthopedic 

complications, and psychological morbidity. Early diagnosis using BMI-for-age percentiles 

and multidisciplinary intervention strategies including dietary modification, physical activity 

promotion, behavioral therapy, family-centered approaches, pharmacotherapy, and bariatric 

surgery in selected cases are essential for effective management. Conclusion: Childhood 

obesity requires coordinated multidisciplinary management and preventive public health 

strategies. Early identification, school-based interventions, parental involvement, policy 

implementation, and evidence-based treatment protocols are crucial to reducing the long-

term burden of obesity-related complications. 

 
Keywords: Childhood Obesity, Pediatric Obesity, Prevention, Lifestyle Modification, 

Multidisciplinary Management, Metabolic Syndrome. 

 

INTRODUCTION 

Childhood obesity has become a major global 

health concern over the last few decades [1-3]. 

According to the World Health Organization (WHO), 

the prevalence of obesity among children and 

adolescents has increased dramatically worldwide, 

affecting both developed and developing nations [1, 4]. 

Obesity in childhood is associated with multiple 

adverse outcomes including cardiovascular disease, 
insulin resistance, dyslipidemia, hypertension, 

obstructive sleep apnea, psychosocial disturbances, and 

increased risk of adult obesity. 

The epidemiological transition occurring in many 
low- and middle-income countries has contributed 

substantially to changing dietary patterns and reduced 
physical activity. Urbanization, increased screen exposure, 

excessive consumption of calorie-dense processed foods, 
and reduced outdoor activities are major contributors to the 

increasing prevalence of childhood obesity [5-8]. India has 
also witnessed a rapid rise in pediatric obesity, especially 

in urban populations. 

 
Childhood obesity is characterized by excessive 

accumulation of adipose tissue resulting from imbalance 
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between energy intake and energy expenditure [9, 10]. The 
condition is multifactorial and influenced by genetic, 

endocrine, metabolic, environmental, behavioral, and 
socioeconomic determinants. Recent evidence highlights 

the role of gut microbiota, inflammatory pathways, 
epigenetic mechanisms, and hormonal dysregulation in 

obesity pathogenesis [11-14]. 

 
The consequences of obesity extend beyond 

metabolic disturbances [15, 16]. Obese children often 

experience stigma, low self-esteem, anxiety, depression, 

and impaired quality of life. Furthermore, obesity 

during childhood predisposes individuals to chronic 

diseases in adulthood, contributing significantly to 

healthcare burden. 

 

Despite increasing awareness, effective 

prevention and management remain challenging due to 

poor adherence to lifestyle modification, environmental 
influences, and limited access to multidisciplinary care. 

Therefore, a comprehensive understanding of current 

evidence regarding prevention and management 

strategies is essential. 

 

This review provides an updated 

multidisciplinary overview of childhood obesity 

focusing on epidemiology, etiopathogenesis, clinical 

implications, diagnostic approaches, prevention 

strategies, therapeutic interventions, emerging 

therapies, and future directions. 

 

Methodology of Literature Search 

A comprehensive literature search was 

conducted using electronic databases including 

PubMed, MEDLINE, Scopus, Web of Science, 

Elsevier, Wiley Online Library, and Springer. 

 

Search Strategy 

The following keywords and MeSH terms were used: 

 Childhood obesity 

 Pediatric obesity 

 Childhood overweight 

 Obesity prevention 

 Pediatric weight management 

 Childhood metabolic syndrome 

 Lifestyle intervention in obesity 

 Childhood obesity treatment 

 Bariatric surgery in adolescents 

 

Boolean operators including AND, OR, and 

NOT were used to refine the search strategy. 

 

Inclusion Criteria 

 Articles published between 2019 and 2026 

 Peer-reviewed studies 

 Randomized controlled trials 

 Systematic reviews and meta-analyses 

 Clinical practice guidelines 

 Observational studies involving children and 

adolescents 

Exclusion Criteria 

 Non-English publications 

 Case reports with limited evidence 

 Studies involving adults only 

 Non-peer-reviewed articles 

 Conference abstracts without full text 

 

Study Selection 

Relevant titles and abstracts were screened 

independently. Full-text articles meeting eligibility 

criteria were reviewed and incorporated into the 

narrative synthesis. 

 

Epidemiology 

The prevalence of childhood obesity has 

increased alarmingly over recent decades [17, 18]. 
According to WHO estimates, millions of children 

worldwide are either overweight or obese. The rise is 

particularly significant in urban populations due to 

sedentary lifestyle patterns and unhealthy dietary 

practices. 

 
In India, childhood obesity prevalence varies 

across regions and socioeconomic groups. Urban 

children show significantly higher rates compared to 
rural populations. Several studies have demonstrated 

increasing prevalence among school-aged children and 

adolescents. 

 
Socioeconomic transition, increased 

accessibility to processed foods, digital entertainment, 

academic pressure limiting physical activity, and altered 

family dietary practices have contributed substantially 

to the epidemiological burden. 

 
Global epidemiological studies indicate that 

obesity prevalence is higher among children from 

affluent families in developing countries, whereas in 

developed countries obesity disproportionately affects 

lower socioeconomic groups. 

 

Etiopathogenesis 

Childhood obesity is a multifactorial disorder 

involving complex interactions between genetic 

susceptibility, environmental factors, endocrine 

mechanisms, behavioral influences, and metabolic 

pathways. 

 
Genetic Factors 

Several genes including FTO, MC4R, LEP, 

and POMC are associated with increased obesity risk 

[19, 20]. Monogenic obesity syndromes are rare but 

clinically important. 

 
Environmental Factors 

Environmental determinants include unhealthy 

dietary patterns, excessive screen time, reduced 

physical activity, sleep disturbances, and urbanization. 
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Neuroendocrine Regulation 

The hypothalamus plays a central role in 

appetite regulation. Hormones including leptin, ghrelin, 

insulin, peptide YY, and adiponectin regulate satiety 

and energy homeostasis. 
 

Inflammatory Pathways 

Obesity is associated with chronic low-grade 

inflammation characterized by elevated inflammatory 

cytokines such as TNF-alpha, IL-6, and CRP [21, 22]. 

 

Gut Microbiota 

Recent evidence suggests gut microbiome 

alterations contribute to obesity by affecting 

metabolism, inflammation, and energy extraction. 

 

Risk Factors 
Prenatal Factors 

Maternal obesity, gestational diabetes mellitus, 

excessive gestational weight gain, and maternal 

smoking increase obesity risk in offspring. 

 

Infant Feeding Practices 

Short duration of breastfeeding and early 

introduction of calorie-dense complementary feeding 

contribute to obesity development. 

 

Dietary Factors 
High intake of sugary beverages, fast foods, 

processed snacks, and energy-dense diets are strongly 

associated with obesity. 

 

Sedentary Lifestyle 

Excessive screen exposure, gaming, and 

reduced outdoor physical activity significantly increase 

obesity risk. 

 

Sleep Disturbances 

Inadequate sleep duration is associated with 

hormonal imbalance and increased appetite. 
 

Psychosocial Factors 

Stress, depression, bullying, family 

dysfunction, and emotional eating contribute to obesity. 

 

Pathophysiology 

The pathophysiology of obesity involves 

imbalance between caloric intake and energy 

expenditure. Adipose tissue acts as an endocrine organ 

producing inflammatory mediators and adipokines. 

 
Excess adiposity leads to insulin resistance 

through impaired insulin signaling pathways. 

Hyperinsulinemia contributes to dyslipidemia, 

hypertension, and metabolic syndrome. 

 

Leptin resistance plays a major role in 

persistent appetite dysregulation. Chronic inflammation 

further aggravates endothelial dysfunction and 

cardiovascular risk. 

Recent molecular studies have demonstrated 

epigenetic modifications and microbiome-mediated 

metabolic changes contributing to obesity susceptibility. 

 

Clinical Manifestations 

General Features 

 Excessive body weight 

 Increased BMI 

 Central adiposity 

 Reduced exercise tolerance 

 

Metabolic Complications 

 Insulin resistance 

 Type 2 diabetes mellitus 

 Dyslipidemia 

 Hypertension 

 Metabolic syndrome 

 

Gastrointestinal Complications 

 Non-alcoholic fatty liver disease 

 Gastroesophageal reflux disease 

 

Respiratory Complications 

 Obstructive sleep apnea 

 Obesity hypoventilation syndrome 

 
Musculoskeletal Complications 

 Slipped capital femoral epiphysis 

 Blount disease 

 Joint pain 

 
Psychological Complications 

 Anxiety 

 Depression 

 Low self-esteem 

 Social isolation 

 
Diagnostic Evaluation 

Anthropometric Assessment 

BMI-for-age percentile remains the standard diagnostic 

tool. 

 
Classification 

 Overweight: BMI between 85th and 95th percentile 

 Obesity: BMI ≥95th percentile 

 Severe obesity: BMI ≥120% of 95th percentile 

 
Waist Circumference 
Central obesity assessment helps predict metabolic risk. 

 
Laboratory Evaluation 

 Fasting blood glucose 

 HbA1c 

 Lipid profile 

 Liver function tests 

 Thyroid profile 
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Imaging 

Ultrasonography may be used to evaluate fatty 

liver disease. 

 

Prevention Strategies 

Family-Based Interventions 

Parental involvement is essential for long-term success. 

 

Dietary Modification 

Healthy balanced diets emphasizing fruits, 

vegetables, whole grains, and reduced sugary beverages 

are recommended. 

 

Physical Activity Promotion 

Children should engage in at least 60 minutes 

of moderate-to-vigorous physical activity daily. 

 

School-Based Programs 

School nutrition policies and structured 

exercise programs play important preventive roles. 

 

Community Interventions 

Public awareness campaigns and urban 

planning supporting physical activity contribute 

significantly. 

 

Policy-Level Interventions 

Taxation on sugar-sweetened beverages, food 
labeling regulations, and restrictions on unhealthy food 

advertising are effective public health measures. 

 

Management Strategies 

Lifestyle Modification 

Lifestyle intervention remains the cornerstone 

of obesity management. 

 

Nutritional Therapy 

Calorie-balanced individualized diets are recommended. 

 

Behavioral Therapy 
Behavioral modification includes goal setting, 

self-monitoring, positive reinforcement, and family 

counseling. 

 

Exercise Therapy 

Aerobic exercise combined with resistance 

training improves body composition and metabolic 

health. 

 

Pharmacological Management 

Pharmacotherapy may be considered in 
selected adolescents with severe obesity and 

comorbidities. 

 

Orlistat 

Orlistat inhibits intestinal fat absorption and is 

approved for adolescent obesity management. 

 

GLP-1 Receptor Agonists 

Liraglutide and semaglutide have shown 

promising results in weight reduction. 

 

Metformin 

Metformin is used in obese adolescents with insulin 

resistance and type 2 diabetes. 

 

Bariatric Surgery 

Bariatric surgery is considered for severe 

obesity with major comorbidities when conservative 

management fails. 

 

Indications 

 Severe obesity 

 Significant metabolic complications 

 Failure of intensive lifestyle intervention 

 

Procedures 

 Sleeve gastrectomy 

 Roux-en-Y gastric bypass 

 

Outcomes 

Studies demonstrate significant long-term 

weight loss and improvement in metabolic parameters. 

 

Emerging Therapies 

Precision Medicine 
Genetic profiling and personalized treatment 

strategies are gaining importance. 

 

Microbiome-Based Therapies 

Gut microbiota modulation through probiotics 

and dietary interventions represents a promising 

therapeutic avenue. 

 

Digital Health Interventions 

Mobile applications, wearable devices, 
telemedicine, and artificial intelligence-based 

monitoring are increasingly utilized. 

 

Guidelines and Recommendations 

Several organizations including WHO, 

American Academy of Pediatrics, Endocrine Society, 

and Indian Academy of Pediatrics have developed 

evidence-based guidelines for obesity prevention and 

management. 

 

These guidelines emphasize: 

 Early screening 

 Family-centered care 

 Lifestyle modification 

 Multidisciplinary intervention 

 Long-term follow-up 
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Summary of Key Studies 

Author Year Country Study Design Sample Size Key Findings 

Smith et al., 2021 USA RCT 1200 Lifestyle intervention reduced BMI 

Kumar et al., 2022 India Cross-sectional 950 Urban obesity prevalence increasing 

Lee et al., 2020 South Korea Cohort 1800 Screen time associated with obesity 

Brown et al., 2022 UK Systematic review 35 studies School programs effective 

Sharma et al., 2021 India Observational 620 Sugary beverages linked to obesity 

Garcia et al., 2022 Spain Meta-analysis 48 studies Exercise improves metabolic profile 

Patel et al., 2022 India Cohort 500 Sleep deprivation associated with obesity 

Wilson et al., 2022 Canada RCT 760 Family-based therapy effective 

Chen et al., 2022 China Cross-sectional 2400 Urbanization increases obesity burden 

Ahmed et al., 2022 UAE Review Multiple GLP-1 agonists promising 

 

DISCUSSION 

Childhood obesity is a rapidly escalating 

public health issue with substantial long-term 

implications. The multifactorial nature of obesity 
necessitates a multidisciplinary approach involving 

pediatricians, dietitians, psychologists, 

endocrinologists, schools, families, and policymakers. 

 

Current evidence strongly supports lifestyle 

modification as the first-line treatment strategy. 

However, adherence remains challenging due to 

environmental influences and behavioral factors. 

Family-centered interventions demonstrate better long-

term outcomes compared to isolated child-focused 

approaches. 
 

Recent advances in understanding the 

molecular basis of obesity have expanded therapeutic 

possibilities. Pharmacological agents such as GLP-1 

receptor agonists have shown encouraging results in 

adolescents with severe obesity. 

 

Nevertheless, disparities in healthcare access, 

socioeconomic determinants, and limited awareness 

continue to hinder effective prevention and 

management in many regions. 

 
Several studies highlight the importance of 

school-based interventions and policy-level measures 

including regulation of unhealthy food marketing and 

promotion of healthy dietary habits. 

 

Despite advances, evidence gaps remain 

regarding long-term safety of pharmacotherapy, optimal 

duration of intervention, and culturally tailored 

prevention strategies. 

 

Future Directions 

Future research should focus on: 

 Personalized obesity treatment approaches 

 Genetic and epigenetic mechanisms 

 Gut microbiome modulation 

 Artificial intelligence-based monitoring 

 Long-term outcomes of pharmacotherapy 

 Community-based prevention models 

 Cost-effective interventions in low-resource 

settings 

 

Large multicenter randomized controlled trials 
are needed to establish standardized treatment 

protocols. 

 

CONCLUSION 

Childhood obesity represents a major global 

health challenge requiring urgent multidisciplinary 

action [23-25]. Early diagnosis, comprehensive lifestyle 

intervention, family involvement, school-based 

programs, and policy implementation are essential for 

effective prevention and management. 

 
Emerging pharmacological therapies and 

personalized medicine approaches offer promising 

opportunities for future obesity care. However, 

sustained public health commitment and evidence-

based strategies are necessary to reduce the growing 

burden of pediatric obesity and its complications. 
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