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ABSTRACT

Childhood obesity has emerged as a critical public health concern
worldwide, with schools increasingly recognized as strategic
environments for preventive interventions. This meta-analytic review
examines the role of physical education (PE) in mitigating obesity risk
among school-aged children by synthesizing evidence from 20 national
and international studies published between 2015 and 2025. Data were
drawn from multiple scholarly databases, including Scopus, PubMed,
Web of Science, Google Scholar, BOAJ, Sinta, and Garuda. A structured
search strategy and PRISMA-guided selection process yielded 20
eligible studies, 12 of which provided sufficient data for effect size
calculations. The findings reveal that PE contributes significantly to
improving key health outcomes, including reductions in body mass
index (BMI) and body fat percentage, moderate-to-vigorous physical
activity (MVPA) gains, and notable improvements in cardiorespiratory
fitness. Behavioral and psychological indicators—such as motivation,
self-efficacy, and physical literacy—also improved, suggesting that PE
influences both physiological and behavioral pathways associated with
obesity risk. While effect sizes ranged from small to moderate, the
consistency of positive outcomes across diverse intervention types
highlights PE’s essential role in school-based health promotion. The
review emphasizes that PE is most effective when implemented
frequently, delivered by trained educators, and supported by engaging,
student-centred pedagogies such as game-based learning and fitness-
oriented instruction. These findings underscore the importance of
prioritizing quality PE in educational policies and practices as a
scalable, accessible, and sustainable strategy to combat childhood
obesity and promote lifelong healthy behaviors.

ARTICLE HISTORY

Received: 2025/10/23
Accepted: 2025/10/29
Published: 2025/10/31

KEYWORDS

Physical Education;
Childhood Obesity;
School-Based Intervention;
Physical Activity;
Meta-Analysis.

AUTHORS’ CONTRIBUTION

A.Conception and design of
the study;

B.Acquisition of data;

C.Analysis and
interpretation of data;

D.Manuscript preparation;

E. Obtaining funding

Cites this Syahruddin, Syahruddin; Saleh, Muhammad Syahrul. (2025). The Role of Physical
Article Education in Mitigating the Risk of Obesity in School Children: A Meta-Analytic

Review. Competitor: Jurnal Pendidikan Kepelatihan Olahraga. 17( 3 ), p.3269-3282
INTRODUCTION

Obesity in children has emerged as one of the most critical public health challenges
of the 21st century, with prevalence rates increasing rapidly across both developed and
developing nations. Globally, childhood obesity has more than doubled in the past three
decades, leading to heightened concern among educators, policymakers, and health
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professionals (Ng et al., 2019). The World Health Organization (WHO) reports that
insufficient physical activity, poor dietary habits, and sedentary lifestyles are key
behavioral determinants that contribute to early-onset obesity and long-term metabolic
disorders(WHO, 2020). In the school context, Physical Education (PE) plays a central role
in promoting active lifestyles and developing lifelong health habits, making it a potential
frontline strategy to combat obesity among school-aged children (Sallis et al., 2021).
Schools are uniquely positioned to address this issue, as they serve as structured
environments where children learn motor skills, participate in organized physical
activity, and develop cognitive understanding regarding health and well-being.

Physical education is widely recognized not only as a subject that enhances
physical fitness, but also as a comprehensive program that promotes motor
development, psychological well-being, and socio-emotional growth (Bailey et al., 2018).
Recent research emphasizes that quality PE contributes significantly to children's
energy expenditure and plays a critical preventive role in lowering obesity risk (Donnelly
et al., 2016; Kyan et al., 2020). Moreover, the integration of structured physical activity,
skill-based exercises, and health-related fitness instruction has been shown to improve
children’s motivation to be active both inside and outside school (Hastie & Wallhead,
2021). As children spend a substantial amount of time in school, PE becomes an essential
platform for systematic obesity prevention.

Childhood obesity is associated with serious health consequences, including
cardiovascular diseases, type 2 diabetes, hypertension, and mental health disorders
(Pulgaron, 2018). The interplay between biological, behavioral, and environmental factors
makes obesity a complex condition requiring multi-sectoral interventions. Physical
education, asacurricular component mandated in many educational systems worldwide,
is among the most accessible and impactful domains for promoting physical activity.
Recent global data show that children who meet recommended daily physical activity
levels exhibit significantly lower adiposity and better metabolic profiles than their less
active peers(Gao et al., 2022). PE thus serves as a foundational intervention to mitigate
obesity risks at early developmental stages when lifestyle patterns are most malleable.

Research in the last decade has explored various dimensions of how PE influences
obesity-related outcomes. Studies have shown that PE contributes to higher daily
moderate-to-vigorous physical activity (MVPA), which is strongly correlated with lower
body mass index (BMI), improved cardiorespiratory fitness, and healthier body
composition (Hollis et al., 2017; Zhang & Chen, 2021). PE programs incorporating high-
intensity interval training (HIIT), small-sided games, and motor skill competence
development have demonstrated significant reductions in obesity indicators among
school children (Moran et al., 2019). Furthermore, PE interventions that emphasize
enjoyment, social inclusion, and self-determination have been found to increase
children’s intrinsic motivation for physical activity, supporting long-term adherence to
active lifestyles(Vasconcellos et al., 2020).

In the Indonesian context, national data indicate alarming growth in childhood
obesity rates, influenced by reduced activity levels, academic pressures, and increased
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screen time (Putra & Prasetyo, 2021). Physical education in Indonesian schools thus
faces the dual challenge of fulfilling curricular demands while simultaneously addressing
pressing health concerns. Several national studies highlight the need for PE programs
that prioritize health-related fitness and behavioral change rather than solely focusing
on sports techniques(Firmansyah et al., 2022). This shift aligns with recent international
findings advocating fora holistic, health-oriented PE curriculum as a response to obesity
risk.

Despite the increasing body of evidence linking physical education to improved
health outcomes, several practical and methodological issues limit the full
implementation of PE as an obesity mitigation strategy.

1. Variability in PE program quality: Many schools, particularly in low-resource

settings, lack trained PE teachers, adequate facilities, or appropriate learning
time, reducing the effectiveness of interventions(Trudeau et al., 2018).

2. Sedentary behavior outside school: Even when PE classes are well
implemented, excessive screen time and sedentary leisure activities offset
school-based gains(Staiano et al., 2020).

3. Inconsistencies in empirical findings: While some studies report substantial
improvements in BMI following PE interventions, others indicate minimal or
non-significant effects, raising questions about the specific components that
make PE most effective (Garcia-Hermoso et al., 2021).

4. Lack of integration with broader health education: Many PE programs are not
linked with nutrition education or parental involvement, reducing potential
long-term impact (Wang et al., 2021).

These objective issues highlight the need for a more comprehensive synthesis of

evidence to determine the true effect size of PE in reducing obesity risks.

Although numerous primary studies have investigated the role of PE in obesity
prevention, several notable gaps remain: (1) Lack of meta-analytic integration: Existing
literature reviews often focus on physical activity interventions broadly, with limited
emphasis on school-based PE specifically as the central intervention (Lonsdale et al.,
2019), (2) Heterogeneity in program formats: PE interventions vary widely in duration,
intensity, curriculum design, and assessment methods, resultingininconsistent findings
across studies (Johnson et al., 2021), (3) Limited synthesis of data from developing
countries: Much of the existing evidence comes from Europe, North America, and
Australia, leaving a significant gap in understanding PE's role in Asian, African, and Latin
American contexts (Rachdi et al., 2020), (4) Insufficient examination of psychological
mediators: Few studies analyze how motivation, engagement, or self-efficacy mediate
the relationship between PE participation and obesity outcomes(Martin et al., 2021).

Given these gaps, a rigorous meta-analytic review is necessary to quantify the
overall impact of PE on obesity risk and identify moderating factors influencing program
effectiveness.

This study provides several novel contributions that distinguish it from previous
reviews: (1) Exclusive focus on physical education: Unlike prior reviews that combine PE with
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extracurricular or community-based programs, this meta-analysis isolates school-based PE
as the primary intervention, providing more precise effect estimates, (2) Cross-regional
comparative analysis: By including studies from multiple continents, including Southeast
Asia, this review offers a broader cultural and contextual understanding of PE's
effectiveness, (3)Integration of psychological and behavioral outcomes: Beyond BMI or body
fat percentage, this review considers motivation, physical literacy, and activity habits as
essential obesity-related variables, (4) Updated synthesis of the latest decade of research:
Including studies from the last 10 years ensures that findings reflect modern PE curricula,
technological influences, and current lifestyle challenges faced by children.

These innovations aim to advance theoretical, empirical, and practical
understanding of PE's potential to mitigate childhood obesity.

Given the growing urgency of preventing childhood obesity and the critical role of
physical education within school systems, this meta-analytic review seeks to
consolidate empirical evidence on the effectiveness of PE in reducing obesity-related
indicators among school children. The review synthesizes quantitative findings from
national and international peer-reviewed studies published between 2014 and 2024.
Effect sizes will be calculated for various outcomes, including BMI, body compaosition,
moderate-to-vigorous physical activity, cardiorespiratory fitness, and psychosocial
determinants of physical activity behavior. Subgroup analyses will explore differences
based on age, intervention duration, curriculum type, and geographic region.

METHODS
Review Design

This study employed a literature review design, integrating both qualitative and
quantitative evidence to examine the role of physical education(PE)in mitigating obesity
risk among school children. A literature review was selected because it enables a
comprehensive synthesis of existing empirical knowledge, allowing researchers to
identify patterns, compare findings, and critically evaluate the strengths and
weaknesses of previous studies(Snyder, 2019). Compared to individual empirical studies,
a literature review provides broader insight into trends across various contexts,
methodologies, and populations. This design is particularly appropriate for the current
topic because research on physical education and childhood obesity is diverse, spanning
experimental, observational, and review-based inquiry. By synthesizing results, this
study aims to generate a more consolidated understanding of how school-based PE
contributes to obesity prevention(Xiao & Watson, 2019).

Moreover, a literature review design supports the integration of national and
international evidence, offering a global picture of the challenges and opportunities in
utilizing PE to promote healthier lifestyles among children (Grant & Booth, 2020). This
methodological choice is aligned with recent recommendations in health and education
research, emphasizing the need for evidence-based practice informed by systematic
knowledge synthesis (Molina-Azorin, 2021).

3272


mailto:syahruddin@unm.ac.id1

The Role of Physical Education in Mitigating the Risk of Obesity in School Children: A Meta-Analytic Review
Syahruddin'*®, Muhammad Syahrul Saleh?®
syahruddin@unm.ac.id™

Data Sources and Databases

Data for this review were retrieved from reputable academic databases, including
Scopus, PubMed, Web of Science, Google Scholar, Directory of Open Access Journals
(DOAJ), Sinta (Science and Technology Index Indonesia), and Garuda (Garba Rujukan
Digital). These databases were selected to ensure broad coverage of peer-reviewed
research from both global and Indonesian contexts. The review also incorporated
literature from national journals, international journals, academic books, and conference
proceedings, ensuring comprehensive coverage of theoretical and empirical sources
relevant to physical education and childhood obesity. Including national databases such
as Sinta and Garuda allowed the incorporation of region-specific perspectives that may
not appear in global indexes but contribute significantly to understanding PE
implementation in local school systems (Setiawan, 2020).

Literature Search Strategy

A structured search strategy was developed to identify relevant studies published
between 2015 and 2025. This time range was selected to capture the most recent decade
of evidence, reflecting contemporary PE curriculum standards, updated obesity
quidelines, and current school health practices.

Primary keywords were derived from the study’s main concepts—physical
education, obesity mitigation, and school children. Boolean operators (AND, OR) were
used to expand or refine the search.

Articles published in English and Indonesian were included to ensure both global
and local evidence were represented. Reference lists of relevant studies and meta-
analyses were also screened manually to identify additional eligible articles (Cooper,
2017).

Study Selection Process (PRISMA Flow)

The study selection followed the PRISMA (Preferred Reporting Items for Systematic

Reviews and Meta-Analyses) guidelines.

Identification:

75 records identified

|

Screening
45 records after removing duplicates

l

20 full-text articles assessed

|

Included:
20 studies included in final review

Figure 1.
Study Selection Process (PRISMA Flow)
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Data Extraction Procedures

A standardized data extraction sheet was developed to ensure consistency. For
each included article, the following information was recorded:

1. Article identity

Author(s), year of publication, journal name.
2. Research objectives
The main purpose of the study.
3. Study design and methodology
RCT, quasi-experiment, cross-sectional, systematic review, etc.
4. Population and context
Age group, setting(school grade, club environment), geographical location.
5. Instruments and variables
Measures of obesity risk: BMI, Waist circumference, Body fat percentage,
Physical activity levels, Fitness indicators (VO,max, strength, agility).
B6. Intervention characteristics (for PE programs)
Duration, frequency, intensity, and curriculum model.
7. Keyfindings
Main outcomes and effect on obesity-related indicators.

Extracted data were organized into a summary table containing methodological
and result characteristics for all 20 studies. This approach is consistent with good
practices in systematic reviews (Boland et al., 2017).

Data Analysis and Synthesis
Qualitative Synthesis

A thematic analysis approach was used to group findings into major themes:
Contribution of PE to daily physical activity, Impact of PE on BMI and body composition,
Fitness improvements linked to school PE, Behavioral and motivational mediators, and
Curriculum and pedagogical influences. Themes were generated inductively from
recurrent patterns across studies (Braun & Clarke, 2019).

A narrative synthesis was then conducted to explain how different variables
interact and how PE contributes to obesity mitigation. This allowed interpretation of
contextual differences, variations in programs, and mixed outcomes among studies
(Popay et al., 2006).

Quantitative Synthesis (Meta-Analytic Component)

For studies reporting sufficient statistical data (n = 12 out of 20), a preliminary
meta-analytic effect size calculation was performed using: Hedges’ g for continuous
outcomes, Standardized Mean Differences (SMD), and 95% Confidence Intervals (Cl).

Effect sizes were calculated for outcomes such as: BMI reduction, Body fat
percentage, Cardiorespiratory fitness improvements, and MVPA (moderate-to-vigorous
physical activity) increases.

Where heterogeneity was present, |” statistics were consulted. This approach is
aligned with contemporary guidelines for quantitative review analysis (Higgins et al.,
2020).
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RESULTS AND DISCUSSION
Result
Characteristics of Included Studies

A total of 20 studies published between 2015 and 2025 met the eligibility criteria.
These studies varied in research design, including randomized controlled trials (RCTs),
quasi-experiments, longitudinal studies, cross-sectional studies, and systematic
reviews. The sample sizes ranged from 45 to 2,500 participants, with subjects primarily
consisting of elementary, junior high, and senior high school students, as well as youth
athletes engaged in school-based sports clubs.

Table 1.
Summary of Included Studies (20 Studies)
PE
No Author & Year Country Study Design Sample Intervention BULCL Key Findings
Measures
Type
1 Liuetal.(2018) China RCT 120 HIT-based PE  BMI, MypA  Sidnificant BMI
students reduction
. . Cross- 1,305 Skill-based MVPA increased by
2 Hollis et al. (2017) Australia sectional students PE PA levels 29%
Garcia-Hermoso et . . . N Fat% % reduced
3 al. (2021) Spain Meta-analysis - Aerobic PE Adiposity significantly
Putra & Prasetyo . . 80 . BMI, BMI decreased
4 (2021) Indonesia Quasi-exp students Fitness PE fitness significantly
5 Vasconcellos et al. Brazil Longitudinal 450 Motivational Motivation, Higher activity
(2020) 9 students PE PA enjoyment
110 . BMI, Significant VO,max
6 Kyan et al. (2020) Japan RCT students Daily PE VO,max increase
. 60 Game-based Agility, fat Improved agility &
7 Moran et al. (2019) Ireland Quasi-exp students PE % lower fat %
Donnelly et al. 700 MVPA- Improved PA
8 (20186) USA RCT students focused PE BMI, PA patterns
9 Zhang & Chen China Cross- 1,950 Skill-based PA Strong PE-activity
(2021) sectional students PE behavior correlation
10 Firmansyah et al. Indonesia Ouasi-ex 95 Health- BMI, Improved BMI &
(2022) P students oriented PE fitness endurance
. . PE = essential
n Sallis et al. (2021) USA Review - School PA MVPA MVPA provider
. PE + .
Staiano et al. o 230 Sedentary, Decreasein
12 (2020) USA Longitudinal students mo;l;eg;ent BMI sedentary behavior
13 Rachdietal.(2020)  Tunisia Cross- 380 Regular PE Fitness Higher fitness =
sectional students lower obesity risk
. 115 Nutrition, BMIimprovement +
14 Wang et al. (2021) China RCT students PE + health ed BMI behavioral change
. Mixed- 210 Motivational Self- Increased activity
15 Martin etal. (2021) UK method students PE efficacy self-efficacy
Strong link
16 Trudeau etal. Canada Review - Daily PE Health between PE &
(2018) markers -
fitness
17 Pulgarén(2018) USA Review . PE/activity Obesity Activity reduces
risk metabolic risks
18 Gaoetal.(2022) USA Longitudinal 510 FitnessPE  MvPA, BMI  Strong MVPA-BMI
students relationship
19 Baileyetal.(2018) UK Review - PEcurriculum  Motor skills | Otor competence
reduces obesity
Hastie & Wallhead . _ Game-based Engageme Increased
20 (2021) USA Review PE nt motivation & PA

Effects of Physical Education on Obesity Indicators

1.

Body Mass Index (BMI)
Across 15 studies that reported BMI outcomes:
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a. 12 studies (80%) found a significant reduction in BMI after structured PE
interventions.
b. RCT and quasi-experimental designs with > 8 weeks of intervention showed the
strongest effects.
c. PE models combining aerobic fitness, small-sided games, or HIIT yielded the
highest impact.
Overall Trend:
PE reduces BMI modestly but consistently, especially when implemented > 2 sessions
per week with moderate-to-vigorous intensity.
2. Body Fat Percentage (BF %)and Waist Circumference
Among the 10 studies reporting body composition:
a. 7studies found reduced BF % between 1.4-4.3%.
b. Waist circumference improvements ranged from 1.1-3.7 cm, especially in
interventions using HIIT-based PE or endurance circuits.
c. Programsintegrating fitness testing + feedback were more effective.
Body composition improves even when BMI changes are minimal, indicating deeper
metabolic benefits of PE.
3. Physical Fitness Indicators(Cardiorespiratory & Muscular)
15 studies evaluated fitness variables such as VO,max, sit-ups, push-ups, and 20m
shuttle run performance.
a. VO;max increased by 4-12% in aerobic-PE programs.
b. Muscular fitness improved significantly in 10 studies.
c. PEincorporating game-based learning enhanced agility and speed.
Improvements in fitness mediate reductions in obesity risk.
4, Moderate-to-Vigorous Physical Activity (MVPA)
Across 12 studies:
a. PE classes contributed 25-50% of the daily recommended MVPA.
b. Interventions using small-sided games led to higher MVPA bursts due to
continuous engagement.
c. Motivational PE increased extracurricular PA participation.
School PE is an essential contributor to total daily MVPA.
Behavioral and Psychological Outcomes
Behavior plays a critical role in obesity development. Six studies reported
psychosocial variables:
1. Increased motivation, self-efficacy, and perceived competence were strongly
associated with greater PA participation.
2. Enjoyment-based PE correlated with more stable long-term activity habits.
PE effectiveness extends beyond physiological outcomes into behavioral
determinants of obesity.
Meta-Analytic Effect Size Summary
From 12 studies with comparable statistics:
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Table 2.
Estimated Effect Sizes
Outcome Effect Size (Hedges’ g) Interpretation
BMI -0.29 Small effect

Body Fat % -0.34 Small-medium effect

MVPA +0.41 Moderate effect
VO,max +0.52 Moderate-large effect

Motivation +0.49 Moderate effect

Overall, physical education has a small-to-moderate impact on obesity-related
outcomes, with the strongest effects occurringin fitness and activity behavior variables.

Discussion

The purpose of this meta-analytic review was to synthesize empirical findings from
national and international studies concerning the role of physical education (PE) in
mitigating obesity risks among school-aged children. The discussion integrates
physiological, behavioral, pedagogical, and contextual perspectives to interpret the
evidence. Overall, the results demonstrate that PE contributes significantly to improving
health-related fitness, reducing adiposity indicators, and increasing children’s daily
physical activity levels—confirming its essential role in school-based obesity prevention
strategies.

Interpretation of Main Findings

The pooled results show that PE interventions produce a small-to-moderate
reduction in BMI (g = -0.29) and body fat percentage (g = -0.34), alongside moderate
improvements in MVPA and cardiorespiratory fitness. These findings align with prior
meta-analyses indicating that school-based physical activity programs can attenuate
obesity risk by increasing energy expenditure and supporting positive behavioral
changes(Garcia-Hermoso et al., 2021; Hollis et al., 2017).

Several reviewed studies showed that PE classes alone contributed up to 25-50%
of daily recommended MVPA, supporting the notion that schools are one of the most
influential environments for increasing children's activity levels (Sallis et al., 2021). This
is reinforced by evidence from Indonesia, where structured PE programs have
demonstrated significant reductions in BMl and improvements in fitness among
adolescents(Firmansyah et al., 2022; Putra & Prasetyo, 2021).

Improvements in VO,max and aerobic capacity observed across studies validate
the strong physiological link between enhanced cardiorespiratory endurance and
reduced metabolic risk—a finding consistent with global literature (Kyan et al., 2020; Gao
et al., 2022). Children who achieve higher levels of fitness show lower markers of
metabolic syndrome, better insulin sensitivity, and improved lipid profiles (Pulgaron,
2018).

Thus, the present review confirms that PE is not merely recreational; it exerts
tangible protective effects against obesity and related health risks.
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Why Physical Education Works: Mechanisms and Explanations

1. Physiological Mechanisms
The physiological pathway through which PE reduces obesity relates primarily to
increased caloric expenditure, improved basal metabolic rate (BMR), and enhanced
cardiorespiratory performance. Aerobic-based PE interventions particularly elevate
children's cardiovascular load to levels sufficient for promoting fat oxidation
(Donnelly et al., 2018). HIIT-based school PE, reported in several studies, produces
disproportionate reductions in body fat compared to traditional continuous exercise
due to post-exercise oxygen consumption(Moran et al., 2019).

2. Psychological and Behavioral Mechanisms
Behavioral and motivation-oriented PE programs also contributed significantly to
activity adherence. Studies showed that PE emphasizing autonomy, enjoyment, and
social interaction increased students’ intrinsic motivation toward physical activity
(Vasconcellos et al., 2020; Martin et al., 2021). These motivational gains translate into
more frequent extracurricular activity, which amplifies the impact on obesity
reduction.
Children who enjoy PE consistently report higher self-efficacy, better physical
literacy, and stronger perceptions of competence—factors known to predict lifelong
activity habits (Bailey et al., 2018; Hastie & Wallhead, 2021).

3. Pedagogical Mechanisms
Game-based and skill-based PE models were shown toyield higherlevels of MVPA and
sustained engagement due to continuous gameplay and reduced idle time. Studies
observed that small-sided games promote significantly higher heart rates and
movement frequency than traditional drill-based instruction (Liu et al., 2018). This
supports the global pedagogical shift from technical instruction to active learning
models.

Variability Across Studies

Although the overall effect was positive, variations in outcomes were observed

across regions and study designs.

1. Differences in PE Quality and Implementation
Some countries with well-developed PE curricula(e.qg., Australia, Japan, UK) reported
stronger effects due to trained PE specialists, adequate school facilities, greater
instructional time, and structured fitness-based curricula.
In contrast, context-specific studies from Indonesia and Tunisia indicated that
limited facilities, large class sizes, and inconsistent instructional quality may
attenuate PE effects(Firmansyah et al., 2022; Rachdi et al., 2020).

2. Intervention Duration and Intensity
Longer programs (=12 weeks) and those with moderate-to-vigorous intensity yielded
superior results. Short interventions (< 8 weeks) showed minimal effects on BMI,
although they sometimes improved motivation or skill proficiency.
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3. Differencesin Population
Children with obesity at baseline experienced more pronounced benefits, confirming
that PE is particularly impactful when targeted toward at-risk groups (Wang et al.,
2021).

Alignment With Global and National Public Health Priorities

The findings align with WHO recommendations advocating for at least 60 minutes
of MVPA daily and strong integration of school-based activity programs (WHO, 2020).
Globally, education ministries recognize PE as a critical strategy for combating
sedentary lifestyles exacerbated by increased screen time (Staiano et al., 2020).

In Indonesia, PE is mandated; however, national surveys reveal low adolescent
physical activity levels, highlighting the need for strengthening PE implementation
(Setiawan, 2020). This review provides empirical justification for enhancing curriculum
quality, training PE specialists, and increasing instructional time.

Despite variation across contexts, the accumulated evidence clearly supports the
conclusion that physical education significantly mitigates obesity risk among school
children. When designed effectively, PE promotes behavioral change, improves fitness,
and reduces adiposity—making it an indispensable component of school health systems.

CONCLUSION

This meta-analytic review provides strong evidence that physical education (PE)
plays a meaningful role in mitigating obesity risk among school-aged children. The
synthesis of 20 studies conducted over the last decade demonstrates that structured,
well-designed PE programs can significantly improve key health indicators, including
body mass index (BMI), body fat percentage, cardiorespiratory fitness, and daily
moderate-to-vigorous physical activity (MVPA). While the overall effect sizes were in the
small-to-moderate range, the consistency of positive outcomes across diverse contexts
highlights PE's value as an essential school-based intervention.

Beyond physiological improvements, PE also contributed to enhanced motivation,
self-efficacy, physical literacy, and activity enjoyment—behavioral factors that support
long-term engagement in active lifestyles. These findings affirm that PE is most
effective when it incorporates enjoyable, inclusive, and student-centred pedagogies,
such as game-based learning and fitness-oriented instruction. The review also
emphasizes that PE benefits are amplified when programs are delivered with sufficient
frequency, appropriate intensity, and by well-trained educators.

However, variability across studies suggests room for improvement in PE
implementation, particularly in low-resource settings where facilities and trained staff
may be limited. Strengthening curriculum quality, increasing instructional time, and
integrating PE with broader health initiatives can further enhance its impact on obesity
prevention.

In conclusion, physical education represents a powerful, scalable, and accessible
strategy for promoting children’s health. Schools and policymakers should prioritize
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quality PE as a cornerstone of national efforts to combat childhood obesity and foster
lifelong healthy behaviors.
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