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Abstract (PRISMA Item 2)

Childhood obesity is a growing global health concern
characterized by complex interactions among behavioral,
biological, and environmental determinants. Although
excess caloric intake has traditionally been considered the
primary cause, recent evidence highlights the importance of
sleep patterns, dietary habits, sedentary behavior, and
environmental influences such as family and school settings.
This systematic review integrates findings from
observational studies, randomized controlled trials,
systematic reviews, and policy documents to provide a
comprehensive understanding of childhood obesity.
Evidence indicates that circadian disruption and inadequate
sleep contribute to hormonal imbalance, including altered
leptin and ghrelin levels, which promote increased appetite
and energy intake. Dietary patterns rich in energy-dense,
nutrient-poor foods further exacerbate adiposity through
metabolic and inflammatory pathways. Conversely, regular
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physical activity improves energy balance, enhances insulin
sensitivity, and supports metabolic health, while prolonged
sedentary behavior independently contributes to obesity risk.
Multicomponent  interventions  incorporating  dietary
modification, physical activity, behavioral strategies, and
parental involvement demonstrate beneficial effects on body
mass index and metabolic outcomes. However, long-term
sustainability remains a challenge due to issues related to
adherence, sociocultural diversity, and  policy
implementation.

In summary, childhood obesity arises from interconnected
anatomical and physiological alterations influenced by
modifiable lifestyle  factors. = Comprehensive  and
multidisciplinary approaches targeting diet, sleep, and
physical activity are essential for effective prevention and
long-term management.

1. Introduction (PRISMA Item 3: Rationale)

The prevalence of childhood obesity has increased significantly over recent decades, posing serious implications for long-term
health. The World Health Organization identifies childhood obesity as a priority public health issue requiring urgent
intervention.

From an anatomical standpoint, obesity involves expansion and redistribution of adipose tissue, particularly increased visceral
fat and ectopic lipid accumulation. Physiologically, it is associated with hormonal dysregulation, metabolic disturbances,
chronic inflammation, and disruption of circadian rhythms. These processes are strongly influenced by dietary patterns, sleep
behavior, physical activity, and sedentary lifestyle.

2. Objectives (PRISMA Item 4)

= To examine structural (anatomical) alterations associated with childhood obesity.
= To evaluate physiological mechanisms underlying obesity development.

= To assess the influence of diet, sleep, physical activity, and sedentary behavior.

= To review the effectiveness of lifestyle-based interventions.
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3. Methods

3.1 Eligibility Criteria (PRISMA Item 5)

Inclusion Criteria:

= Studies involving children and adolescents (<18 years).

=  Observational studies, randomized controlled trials, and
systematic reviews.

=  English-language publications (1995-2023).

Exclusion Criteria:

=  Adult populations.

= Case reports, editorials, and non-peer-reviewed sources.

3.2 Information Sources (PRISMA Item 6)
Databases searched included:

=  PubMed

=  Scopus

=  Web of Science

= Cochrane Library

3.3 Search Strategy (PRISMA Item 7)

Keywords included combinations of:

“childhood obesity,” “diet,” “sleep,” “circadian rhythm,”
“physical activity,” and “sedentary behavior.”

3.4 Selection Process (PRISMA Item 8)
Titles and abstracts were screened independently, followed
by full-text evaluation based on eligibility criteria.

3.5 Data Collection (PRISMA Item 9-10)

Extracted variables included study design, population
characteristics, exposure factors (diet, sleep, activity), and
outcomes (BMI, metabolic markers).

3.6 Risk of Bias Assessment (PRISMA Item 11)
Study quality was evaluated using tools from the Cochrane
Collaboration and the Newcastle-Ottawa Scale.

4. Results

4.1 Study Selection (PRISMA Item 16)

Out of 270 identified records, 30 studies met the inclusion
criteria after screening and eligibility assessment.

4.2 Study Characteristics (PRISMA Item 17)

Included studies comprised observational research,
randomized trials, systematic reviews, and policy reports
focusing on pediatric populations.

4.3 Anatomical Findings
Childhood obesity is associated with increased adipocyte
size and number, particularly in visceral depots. Long-term
exposure to high-calorie diets promotes ectopic fat
accumulation in organs such as the liver, contributing to
metabolic complications.

4.4 Physiological Findings

Dietary excess and poor nutritional quality contribute to
insulin resistance, leptin dysfunction, and chronic low-grade
inflammation. Sleep deprivation further exacerbates these
effects by altering appetite-regulating hormones and
promoting increased caloric intake.

4.5 Role of Physical Activity and Sedentary Behavior
Regular physical activity improves metabolic efficiency and
reduces adiposity. In contrast, sedentary behavior,
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particularly prolonged screen time, is linked to increased
energy intake and reduced energy expenditure.

4.6 Intervention Outcomes

Combined lifestyle interventions addressing diet, activity,
and behavior demonstrate measurable improvements in BMI
and metabolic health, although long-term adherence remains
variable.

5. Discussion (PRISMA Item 23)

The findings of this review indicate that childhood obesity
results from complex interactions between structural and
functional changes influenced by lifestyle factors. Diet plays
a central role, while sleep and physical activity modulate
metabolic outcomes. Effective prevention strategies must
integrate these components within family, school, and
community settings.

6. Limitations

= Variability in study designs

= Limited longitudinal data

= Differences in cultural and environmental contexts

7. Conclusion

Childhood obesity is a multifactorial condition involving
both anatomical and physiological alterations. Addressing
modifiable risk factors such as diet, sleep, and physical
activity through integrated strategies is essential for
effective prevention and management.
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