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Abstract

Childhood obesity has emerged as one of the most significant public health challenges of the
21st century. According to the World Health Organization (WHO), the prevalence of overweight
and obesity among children and adolescents has increased dramatically over the past four
decades, affecting both developed and developing countries. Childhood obesity is a
multifactorial condition influenced by genetic, behavioral, environmental, socioeconomic, and
prenatal factors. Excess body weight during childhood is associated with numerous adverse
physical, psychological, and metabolic consequences, including type 2 diabetes mellitus,
hypertension, dyslipidemia, cardiovascular disease, non-alcoholic fatty liver disease, orthopedic
complications, and reduced quality of life. Prevention requires comprehensive interventions
involving families, schools, healthcare providers, communities, and policymakers. Recent
evidence supports a life-course approach emphasizing healthy nutrition, physical activity,
behavioral modification, and public health policies to reduce obesity risk. This review
summarizes current evidence regarding the risk factors, health consequences, and prevention
strategies for childhood obesity.
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1. Introduction

Childhood obesity has become a global epidemic and represents one of the most challenging
public health issues worldwide. The World Health Organization recognizes obesity as a chronic
disease characterized by excessive fat accumulation that negatively affects health. During the
past several decades, the prevalence of childhood obesity has increased substantially because of
changes in dietary habits, reduced physical activity, urbanization, sedentary lifestyles, and
environmental influences (Han et al., 2010; WHO, 2015).

The consequences of obesity extend beyond childhood, as overweight children are considerably
more likely to become obese adults, increasing their lifetime risk of chronic diseases and
premature mortality. The WHO Commission on Ending Childhood Obesity emphasizes that
prevention should begin before conception and continue throughout childhood using
coordinated, multisectoral approaches (WHO, 2015).
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2. Epidemiology

Globally, childhood obesity has increased at an alarming rate over the last four decades. The
WHO estimates that hundreds of millions of children and adolescents are overweight or obese,
with prevalence increasing in both high-income and low- and middle-income countries (WHO,
2015).

Urbanization, increased availability of ultra-processed foods, reduced opportunities for physical
activity, and socioeconomic transitions have contributed substantially to this global trend.
Although historically considered a problem of affluent societies, childhood obesity is now
increasingly prevalent in developing countries undergoing nutritional transition (Bhutta et al.,
2023).

3. Risk Factors for Childhood Obesity

Childhood obesity develops through a complex interaction of biological, behavioral,
environmental, and socioeconomic factors. Modern evidence supports a life-course approach,
recognizing that obesity risk begins before birth and continues throughout childhood and
adolescence (Larqué et al., 2019).

3.1 Genetic and Biological Factors

Childhood obesity is a multifactorial disorder in which genetic susceptibility interacts with
environmental and behavioral factors to influence body weight and metabolic health. Although
genetic factors alone cannot explain the rapid global increase in childhood obesity, they
significantly contribute to individual differences in obesity risk. Family and twin studies have
demonstrated that children with one or both obese parents are substantially more likely to
develop obesity because of inherited genetic characteristics as well as shared family lifestyles
and dietary behaviors. Numerous genes involved in appetite regulation, energy expenditure, fat
storage, and glucose metabolism have been implicated in obesity, including variants of the fat
mass and obesity-associated (FTO) gene, which has consistently been associated with increased
body mass index (BMI) and adiposity in children. However, genetic predisposition often
manifests only when combined with environmental exposures such as unhealthy diets and
physical inactivity (Han et al., 2010; Larqué et al., 2019; Leung et al., 2024).

In addition to inherited genetic factors, early-life biological influences play a crucial role in
determining obesity risk throughout the lifespan. Prenatal and perinatal conditions, including
maternal obesity, excessive gestational weight gain, gestational diabetes mellitus, maternal
smoking during pregnancy, and inadequate maternal nutrition, have been associated with altered
fetal metabolic programming and an increased likelihood of childhood obesity. These prenatal
exposures may influence appetite regulation, insulin sensitivity, adipocyte development, and
energy homeostasis through epigenetic mechanisms. Furthermore, infants born with either low
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birth weight or macrosomia (high birth weight) may exhibit altered growth trajectories that
predispose them to obesity later in childhood. Rapid weight gain during infancy, formula
feeding, and shorter durations of breastfeeding have also been identified as significant biological
risk factors. Collectively, these findings support the life-course approach to obesity prevention,
emphasizing that interventions should begin before conception and continue throughout early
childhood (Larqué et al., 2019; WHO, 2015; Jebeile et al., 2022).

3.2 Dietary Factors

Dietary habits are among the most important modifiable determinants of childhood obesity and
play a central role in maintaining energy balance. The global nutrition transition has led to
increased consumption of highly processed, energy-dense foods that are rich in saturated fats,
refined carbohydrates, added sugars, and sodium while being low in essential nutrients and
dietary fiber. Frequent consumption of sugar-sweetened beverages, fast foods, processed snacks,
confectionery products, and convenience foods substantially increases total caloric intake and
promotes excessive weight gain among children and adolescents. Conversely, inadequate intake
of fruits, vegetables, whole grains, legumes, and lean protein sources has been associated with
poor diet quality and increased obesity risk (Jebeile et al., 2022; Han et al., 2010).

Beyond food choices, eating behaviors also contribute significantly to obesity development.
Large portion sizes, frequent consumption of meals prepared outside the home, skipping
breakfast, irregular meal timing, nighttime eating, and emotional eating have all been associated
with increased body weight. Marketing strategies targeting children, including television
advertisements and digital media promotion of unhealthy foods, further encourage excessive
consumption of calorie-dense products. Socioeconomic factors also influence dietary patterns, as
limited access to affordable healthy foods may lead families to rely on inexpensive, highly
processed alternatives. Consequently, improving children's nutritional behaviors requires
coordinated efforts involving families, schools, healthcare professionals, and public health
policymakers to create environments that support healthy food choices (Bleich et al., 2018;
Bhutta et al., 2023; Leung et al., 2024).

3.3 Physical Inactivity and Sedentary Behavior

Insufficient physical activity and increasing sedentary behavior are recognized as major
contributors to the global childhood obesity epidemic. Advances in technology and changes in
lifestyle have substantially reduced children's opportunities for regular physical activity while
increasing the amount of time spent engaging in sedentary activities such as television viewing,
computer use, smartphone use, and video gaming. These behaviors reduce daily energy
expenditure and contribute to a positive energy balance that promotes excessive fat
accumulation. Moreover, prolonged screen time is often associated with unhealthy dietary habits,
including increased consumption of energy-dense snacks and sugar-sweetened beverages, further
increasing obesity risk (Weihrauch-Blither & Wiegand, 2018; Jebeile et al., 2022).
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Regular physical activity provides numerous health benefits beyond weight control, including
improved cardiovascular fitness, enhanced insulin sensitivity, stronger musculoskeletal
development, better mental health, and improved academic performance. Current
recommendations from the World Health Organization advise that school-aged children and
adolescents should participate in at least 60 minutes of moderate-to-vigorous physical activity
each day, incorporating aerobic, muscle-strengthening, and bone-strengthening activities
throughout the week. Despite these recommendations, many children fail to achieve the
recommended activity levels because of urbanization, limited recreational spaces, academic
pressures, safety concerns, and increased reliance on electronic devices. Promoting active
transportation, organized sports, outdoor recreation, and reduced recreational screen time are
therefore considered essential components of comprehensive childhood obesity prevention
strategies (WHO, 2020; Weihrauch-Blither & Wiegand, 2018; Han et al., 2010).

3.4 Family and Environmental Factors

The family and broader social environment exert a profound influence on children's health
behaviors and obesity risk. Parents and caregivers shape dietary habits, physical activity patterns,
sleep routines, and sedentary behaviors through role modeling, household rules, food purchasing
decisions, and parenting practices. Children raised in households where healthy eating and
regular physical activity are encouraged are more likely to adopt similar behaviors throughout
life. Conversely, parental obesity, unhealthy dietary practices, limited nutrition knowledge,
excessive screen time, and low levels of physical activity within the family increase the
likelihood of childhood obesity. Socioeconomic status also plays an important role, as lower
household income and parental education may limit access to healthy foods, recreational
opportunities, and preventive healthcare services (WHO, 2015; Leung et al., 2024).

Environmental factors extend beyond the household and include neighborhood characteristics,
school environments, food marketing, urban design, and public policies. Children living in
communities with limited access to parks, playgrounds, sidewalks, and recreational facilities
often have fewer opportunities for physical activity. Similarly, neighborhoods characterized by a
high density of fast-food outlets and limited availability of affordable fresh fruits and vegetables
may promote unhealthy dietary patterns. School environments also influence children's
nutritional behaviors through cafeteria food choices, vending machine availability, physical
education programs, and nutrition education initiatives. Furthermore, aggressive marketing of
unhealthy foods and beverages directed at children through television, social media, and digital
platforms has been identified as an important environmental determinant of obesity. Addressing
these complex environmental influences requires multisectoral collaboration involving
governments, healthcare systems, schools, communities, and families to create supportive
environments that facilitate healthy lifestyle choices and reduce childhood obesity prevalence
(Bhutta et al., 2023; WHO, 2015; Bleich et al., 2018; Jebeile et al., 2022).
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4. Health Consequences of Childhood Obesity
Childhood obesity affects nearly every organ system and increases the risk of both immediate
and long-term health complications.

4.1 Metabolic Consequences

Childhood obesity is strongly associated with numerous metabolic abnormalities that may begin
during childhood and persist into adulthood. Excess adipose tissue promotes insulin resistance by
impairing glucose metabolism and reducing insulin sensitivity, thereby increasing the risk of
impaired glucose tolerance and type 2 diabetes mellitus. In recent decades, type 2 diabetes, once
considered primarily an adult disease, has become increasingly common among obese children
and adolescents. Obesity is also associated with dyslipidemia, characterized by elevated
triglyceride levels, reduced high-density lipoprotein (HDL) cholesterol, and increased low-
density lipoprotein (LDL) cholesterol, all of which contribute to the development of metabolic
syndrome. Furthermore, obese children are at increased risk of developing non-alcoholic fatty
liver disease (NAFLD), which has become the most common chronic liver disease in the
pediatric population. If left untreated, these metabolic disturbances may progress to serious
complications, including cardiovascular disease, chronic kidney disease, and type 2 diabetes in
adulthood. Consequently, early identification and management of obesity-related metabolic
abnormalities are essential to reduce long-term health risks (Han et al., 2010; Weihrauch-Bliiher
& Wiegand, 2018; Jebeile et al., 2022; Leung et al., 2024).

4.2 Cardiovascular Consequences

Childhood obesity substantially increases the risk of developing cardiovascular disease by
promoting several adverse physiological changes that often begin early in life. Excess body fat
contributes to elevated blood pressure, endothelial dysfunction, chronic low-grade inflammation,
and increased arterial stiffness, all of which are recognized precursors of cardiovascular disease.
Studies have demonstrated that obese children frequently exhibit early signs of atherosclerosis,
including increased carotid intima-media thickness, impaired vascular function, and
abnormalities in cardiac structure and function. In addition, obesity-related dyslipidemia and
insulin resistance further accelerate the progression of cardiovascular risk. Evidence indicates
that cardiovascular abnormalities established during childhood frequently persist into adulthood,
increasing the likelihood of hypertension, coronary artery disease, stroke, and heart failure later
in life. These findings emphasize the importance of early lifestyle interventions aimed at
reducing cardiovascular risk factors before irreversible vascular damage occurs (Han et al., 2010;
Weihrauch-Blither & Wiegand, 2018; Jebeile et al., 2022).

4.3 Musculoskeletal and Respiratory Complications
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The excessive body weight associated with childhood obesity places considerable mechanical
stress on the developing musculoskeletal system, leading to a wvariety of orthopedic
complications. Obese children are at greater risk of conditions such as slipped capital femoral
epiphysis, Blount disease, flat feet, chronic joint pain, and impaired mobility. These conditions
often limit participation in physical activities, thereby creating a cycle of reduced physical
activity and further weight gain. Beyond musculoskeletal effects, obesity also adversely affects
respiratory health. Excess adiposity can reduce lung function and chest wall compliance,
increasing the likelihood of respiratory disorders such as obstructive sleep apnea, asthma, and
exercise intolerance. Obstructive sleep apnea, in particular, may lead to fragmented sleep,
daytime fatigue, impaired cognitive performance, and behavioral problems. Collectively, these
musculoskeletal and respiratory complications reduce physical fitness, limit daily functioning,
and negatively affect the overall quality of life of affected children (Han et al., 2010; Shaban
Mohamed et al., 2022; Leung et al., 2024).

4.4 Psychological and Social Consequences

In addition to its physical health effects, childhood obesity has profound psychological and social
consequences that may persist throughout adolescence and adulthood. Obese children frequently
experience low self-esteem, negative body image, depression, anxiety, and emotional distress
resulting from societal stigma and discrimination. Many are subjected to bullying, teasing, and
social exclusion in school and community settings, which can significantly impair emotional
well-being and interpersonal relationships. These experiences may contribute to unhealthy
coping behaviors such as emotional eating, reduced participation in physical activities, and social
withdrawal, thereby perpetuating obesity and its associated health risks. Furthermore, childhood
obesity has been linked to poorer academic performance, decreased school attendance, and
reduced educational attainment, which may ultimately influence employment opportunities and
socioeconomic outcomes in adulthood. Recognizing and addressing the psychological
dimensions of childhood obesity is therefore an essential component of comprehensive obesity
prevention and management programs. Multidisciplinary interventions that incorporate
psychological counseling, family support, and behavioral therapy have been shown to improve
both mental health and long-term weight management outcomes (Shaban Mohamed et al., 2022;
Jebeile et al., 2022; Leung et al., 2024; WHO, 2015).

5. Prevention Strategies
The present section presents the prevention strategies, the details of which are presented in
upcoming sub-sections.

5.1 Family-Based Interventions

Family-based interventions are widely recognized as the cornerstone of childhood obesity
prevention because parents and caregivers exert a profound influence on children's dietary
behaviors, physical activity patterns, and overall lifestyle choices. The home environment serves
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as the primary setting where lifelong health habits are established, making parental involvement
essential in obesity prevention programs. Parents influence children's food preferences through
role modeling, meal preparation practices, food availability, and the establishment of household
routines. Evidence suggests that children are more likely to consume nutritious foods and engage
in regular physical activity when parents actively participate in healthy behaviors themselves.
Effective family-centered interventions typically include nutrition education, structured meal
planning, portion control, reduction of sugar-sweetened beverage consumption, increased intake
of fruits and vegetables, and encouragement of regular physical activity. In addition, limiting
recreational screen time, promoting adequate sleep, and fostering supportive family
environments have been associated with improved weight outcomes. Numerous studies have
demonstrated that interventions involving the entire family are more successful in achieving
sustainable weight management than those targeting children alone, highlighting the importance
of parental engagement in long-term obesity prevention (Vos & Welsh, 2010; Han et al., 2010;
Jebeile et al., 2022).

5.2 School-Based Programs

Schools provide an ideal environment for implementing comprehensive childhood obesity
prevention strategies because children spend a significant portion of their daily lives in
educational settings. School-based interventions offer opportunities to promote healthy eating
habits, increase physical activity, and provide health education in a structured and supportive
environment. Comprehensive programs typically integrate nutrition education into the
curriculum, improve the nutritional quality of school meals, restrict access to energy-dense,
nutrient-poor foods, and encourage participation in regular physical education and
extracurricular sports activities. Several systematic reviews have shown that multicomponent
interventions combining dietary improvements, physical activity promotion, behavioral
education, and parental involvement produce modest but clinically meaningful reductions in
childhood obesity prevalence. Furthermore, schools can support healthy behaviors by
implementing policies that encourage active transportation, provide safe recreational facilities,
and create environments that promote lifelong healthy lifestyle choices. Collaboration among
teachers, school administrators, healthcare professionals, and families is essential for maximizing
the effectiveness of school-based obesity prevention programs (Bleich et al., 2018; Weihrauch-
Blither & Wiegand, 2018; Jebeile et al., 2022).

5.3 Community and Public Health Approaches

Addressing childhood obesity requires population-level strategies that extend beyond individual
behavior change to include supportive community and public health interventions.
Environmental and socioeconomic factors strongly influence children's dietary choices and
physical activity patterns; therefore, creating healthier communities is fundamental to reducing
obesity prevalence. Public health initiatives focus on improving access to affordable, nutritious
foods, increasing the availability of safe parks and recreational facilities, promoting active
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transportation through walking and cycling infrastructure, and reducing exposure to marketing of
unhealthy foods directed at children. Policy measures such as taxation of sugar-sweetened
beverages, front-of-package nutrition labeling, restrictions on advertising unhealthy foods to
children, and regulations promoting healthier school food environments have demonstrated
positive effects on dietary behaviors. In addition, community awareness campaigns and
partnerships involving healthcare organizations, schools, local governments, and community
leaders contribute to the development of environments that support healthy lifestyle choices. The
World Health Organization recommends a multisectoral approach involving education,
healthcare, agriculture, urban planning, and government policy to effectively combat childhood
obesity and reduce health inequalities (WHO, 2015; Bhutta et al., 2023; Bleich et al., 2018).

5.4 Healthcare-Based Prevention

Healthcare professionals play a vital role in the early identification, prevention, and management
of childhood obesity through routine growth monitoring, risk assessment, and family-centered
counseling. Pediatricians and primary care providers are encouraged to regularly assess
children's growth using age- and sex-specific body mass index (BMI)-for-age growth charts to
identify overweight and obesity at an early stage. Early detection enables timely intervention
before obesity-related complications develop. Healthcare providers also educate families about
healthy nutrition, appropriate portion sizes, breastfeeding, physical activity recommendations,
adequate sleep, and strategies for reducing sedentary behavior. For children with established
obesity or obesity-related comorbidities, multidisciplinary management involving pediatricians,
registered dietitians, psychologists, exercise specialists, and behavioral therapists is
recommended to provide comprehensive care. Advances in digital health technologies, including
telemedicine, mobile health applications, and remote lifestyle coaching, have further enhanced
the delivery of obesity prevention and management services by improving patient engagement
and long-term follow-up. Evidence indicates that coordinated healthcare interventions,
particularly when integrated with family and community support, are more effective in achieving
sustained improvements in weight status and overall health outcomes among children (Jebeile et
al., 2022; Leung et al., 2024; WHO, 2015).

6. Recent Advances

Recent advances include precision nutrition, digital health interventions, mobile applications for
lifestyle monitoring, wearable activity trackers, behavioral telehealth programs, and family-
centered digital coaching. Research is also exploring the role of the gut microbiome, epigenetics,
and artificial intelligence in predicting obesity risk and tailoring preventive interventions (Leung
et al., 2024).

7. Future Directions
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Future efforts should prioritize prevention beginning before conception, promote breastfeeding,
support healthy complementary feeding, strengthen school nutrition policies, reduce marketing
of unhealthy foods to children, and address social determinants of health. International
collaboration guided by the WHO Commission on Ending Childhood Obesity is essential to
reverse current trends.

8. Conclusion

Childhood obesity is a complex chronic disease with significant health, psychological, and
economic consequences. Its development is influenced by interactions among genetic
susceptibility, early-life exposures, lifestyle behaviors, family environment, and broader social
determinants. Effective prevention requires coordinated action from families, schools, healthcare
systems, communities, and policymakers. A comprehensive life-course approach that emphasizes
healthy nutrition, regular physical activity, supportive environments, and evidence-based public
health policies offers the greatest potential to reduce the global burden of childhood obesity.
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