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Abstract
Background

Mental health disorders in children and adolescents, such as anxiety, depression, and ADHD,
affect nearly 20% of this population and present major challenges to families, healthcare, and
society [21, 29]. Standard treatments — psychotherapy and pharmacotherapy — while effective,
face barriers like access, cost, side effects, and stigma [20, 24]. This has led to growing
interest in alternatives, with physical activity (PA) recognized for its accessibility and mental

health benefits.
Aim
This article reviews studies from 2018-2024 on the effects of physical activity on mental

health in youth. It explores biological, psychological, and social mechanisms and considers

implications for prevention and treatment strategies.
Material and Methods

A literature review was conducted using PubMed, Google Scholar, and Web of Science.
Studies included systematic reviews, meta-analyses, RCTs, and high-quality observational

research published between 2018-2024. Thirty key sources were selected.
Results

Evidence shows regular PA improves mental health in children and adolescents by reducing
depression and anxiety, enhancing cognition and emotional regulation, and alleviating ADHD
symptoms [1, 3, 4, 6, 8]. Biological mechanisms include increased BDNF, neurotransmitter
modulation, reduced inflammation, and improved neuroplasticity [17, 14, 26]. PA also
supports psychosocial well-being through improved self-esteem, peer relations, and coping
skills. Effectiveness varies by activity type, intensity, age, gender, and psychosocial factors

[25, 23, 28].
Conclusions

PA is a cost-effective and accessible tool for improving youth mental health. Integrating it into
clinical, educational, and community settings can aid in prevention and treatment. Future
research should focus on personalized approaches, mechanisms, and digital tools for wider

application.
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Introduction

Mental health disorders among children and adolescents have become increasingly prevalent,
posing significant challenges to public health systems worldwide. According to the World
Health Organization, approximately 10-20% of children and adolescents experience mental
health conditions, yet many remain undiagnosed and untreated [29]. The onset of mental
health disorders during these formative years can lead to long-term consequences, including
academic difficulties, social isolation, and increased risk of substance abuse.

Traditional interventions, such as psychotherapy and pharmacological treatments, while
effective, often face barriers including limited accessibility, high costs, and societal stigma
[24]. Consequently, there is a growing interest in alternative, non-pharmacological
interventions that are both effective and accessible. Physical activity has garnered attention as
a potential strategy to enhance mental health outcomes in youth.

Emerging evidence suggests that regular physical activity can lead to improvements in
various mental health domains, including mood enhancement, reduction in anxiety and
depressive symptoms, and improved cognitive function [7, 10, 12]. The mechanisms through
which physical activity exerts these benefits are multidimensional, encompassing biological,
psychological, and social factors.

This review aims to synthesize recent research findings (2018-2024) on the relationship
between physical activity and mental health in children and adolescents, providing insights

into clinical applications and future research directions.



Research Materials and Methods

Participants

This review focuses on studies involving children and adolescents aged 6-18 years,
encompassing both clinical populations diagnosed with mental health disorders and non-
clinical populations exhibiting subclinical symptoms.

Procedure / Test Protocol / Measure / Instruments

The included studies employed a variety of validated psychometric tools to assess mental
health outcomes, such as the Children's Depression Inventory (CDI), the State-Trait Anxiety
Inventory for Children (STAI-C), and the ADHD Rating Scale. Physical activity was measured
using objective tools like accelerometers and pedometers, as well as self-reported
questionnaires including the Physical Activity Questionnaire for Children (PAQ-C) and
Adolescents (PAQ-A).

Data Collection and Analysis / Statistical Analysis

Statistical Software

The majority of studies utilized statistical software packages such as SPSS, R, and STATA for
data analysis. Meta-analyses were conducted using software like RevMan and Comprehensive
Meta-Analysis (CMA).

Al

While this review did not employ artificial intelligence (Al) in data extraction or analysis,
some included studies have begun integrating Al-based tools for tracking physical activity and
analyzing behavioral patterns.

Statistical Methods

Effect sizes were calculated using standardized mean differences (Cohen’s d, Hedges’ g), with
95% confidence intervals. Heterogeneity among studies was assessed using the I? statistic.
Subgroup analyses were conducted based on variables such as age, gender, type of physical

activity, and intervention duration.



Results

The synthesis of recent literature consistently demonstrates a positive and significant
association between physical activity and improvements in mental health among children and

adolescents. Key findings are detailed below.

e Depression: Numerous meta-analyses report moderate effect sizes for physical
activity interventions in reducing depressive symptoms in youth populations. For
instance, one meta-analysis synthesized 21 randomized controlled trials involving
2,441 participants and found that exercise interventions were associated with
statistically significant reductions in depressive symptoms severity compared to
controls [3]. Aerobic activities such as running, cycling, and swimming showed
particularly robust effects, while combined aerobic and resistance programs also
yielded meaningful improvements [24, 20]. Moreover, early engagement in physical
activity has been suggested as a preventive strategy against the development of
clinical depression [21].

e Anxiety: Physical activity demonstrates anxiolytic effects, with both acute exercise
bouts and long-term exercise programs reducing anxiety symptoms in children and
adolescents. A network meta-analysis comparing various exercise modalities
highlighted aerobic exercise as the most effective in alleviating anxiety, followed by
group training and resistance exercises [9, 8]. Mechanistically, these benefits are
thought to stem from exercise-induced modulation of the hypothalamic-pituitary-
adrenal (HPA) axis, leading to improved stress regulation [30].

e ADHD: Exercise interventions have shown promising outcomes in mitigating core
ADHD symptoms, particularly in enhancing attention, executive functioning, and
behavioral regulation. An umbrella review encompassing multiple systematic reviews
emphasized that combined aerobic and resistance training yielded improvements in
both cognitive and behavioral domains among youth with ADHD [1, 17]. These
improvements are hypothesized to result from neurobiological mechanisms including
increased dopamine and norepinephrine availability and enhanced prefrontal cortex

functioning [26].



Cognitive Function: Regular physical activity is linked to enhanced cognitive
abilities such as working memory, sustained attention, processing speed, and overall
executive function. Studies attribute these improvements to increased cerebral blood
flow, neurogenesis, and synaptic plasticity facilitated by elevated levels of
neurotrophic factors like BDNF [16, 26]. Cognitive gains have been observed both in
healthy populations and among those with mental health disorders, highlighting
exercise’s role in cognitive resilience [17].

Mechanisms: The beneficial effects of physical activity on mental health are
multifactorial. Physiological mechanisms include the release of endorphins — natural
opioids that promote analgesia and feelings of euphoria — and regulation of key
neurotransmitters such as serotonin and dopamine, critical for mood stabilization [1].
Additionally, physical activity reduces systemic inflammation, a factor implicated in
the etiology of depression and anxiety [30]. Psychosocial mechanisms involve
improvements in self-esteem, enhanced social connectedness through group activities,
and development of coping strategies that contribute to emotional regulation.
Intervention Characteristics: The effectiveness of physical activity interventions
varies according to several parameters. Interventions lasting at least six weeks, with
session durations between 30 to 60 minutes, and frequencies of three to five times per
week, are associated with the most substantial mental health benefits [23, 6]. Both
aerobic exercises (e.g., jogging, swimming) and resistance training (e.g., weight-
bearing exercises) have distinct but complementary benefits, suggesting that
multimodal programs may optimize outcomes. Furthermore, age-appropriate and
gender-sensitive programming enhances adherence and effectiveness, with tailored

interventions showing superior results in diverse populations [25, 13].

Discussion

Recent research highlights the crucial role of physical activity in improving mental health

among children and adolescents. Its wide-ranging benefits — emotional, cognitive, and

behavioral — provide a comprehensive approach to supporting mental well-being.

Biological Mechanisms: Physical activity induces physiological changes that
positively impact brain health. The upregulation of BDNF facilitates neurogenesis and

synaptic plasticity, essential for learning and memory. Additionally, exercise



modulates neurotransmitter systems, increasing levels of serotonin and dopamine,
which are crucial in mood regulation [16, 26].

o Psychological Mechanisms: Engaging in physical activity boosts self-esteem, self-
efficacy, and resilience. It provides a sense of accomplishment and mastery, which can
counteract feelings of helplessness associated with depression and anxiety [10].

e Social Mechanisms: Group-based physical activities foster social interaction and
support, reducing feelings of isolation. Participation in team sports or group exercises

enhances communication skills and builds a sense of community [25].

Despite the robust evidence supporting the mental health benefits of physical activity, several

challenges persist:

o Accessibility: Socioeconomic disparities can limit access to safe environments and
resources for physical activity [22].

e Adherence: Maintaining consistent participation in physical activity programs can be
challenging, particularly among adolescents [12].

e Individual Differences: Variability in individual responses to physical activity

necessitates personalized approaches to intervention design [28].

Future Directions: To maximize the mental health benefits of physical activity, future

research should focus on:

o Longitudinal studies to assess the long-term effects of physical activity on mental
health [5].

e Exploration of digital platforms and mobile applications to promote engagement and
adherence [27].

o Development of tailored interventions that consider individual preferences, cultural

contexts, and specific mental health needs [13, 25].
Conclusions

Physical activity stands out as a highly effective, accessible, and non-pharmacological
intervention that can substantially improve mental health outcomes in children and

adolescents. The evidence reviewed demonstrates that regular engagement in physical activity



yields broad-spectrum benefits across biological, psychological, and social domains,

reinforcing its role as a critical component in holistic mental health care.

Biologically, physical activity enhances neuroplasticity through increased brain-derived
neurotrophic factor (BDNF), regulates neurotransmitters such as serotonin and dopamine, and
reduces systemic inflammation, all of which contribute to improved mood, cognition, and
emotional regulation [14, 26, 30]. Psychologically, exercise fosters improved self-esteem,
emotional resilience, and cognitive function, while socially, it promotes peer interaction,
social support, and a sense of community — factors crucial for healthy development during

childhood and adolescence [17, 25].

Given these multifaceted benefits, integrating physical activity interventions into clinical
mental health treatment plans offers a promising adjunct or alternative to traditional therapies,
particularly where barriers such as accessibility, cost, and stigma limit the effectiveness of
psychotherapy or pharmacological approaches [20, 24]. Moreover, embedding structured
physical activity programs within educational settings and community initiatives can facilitate
early preventive strategies and promote sustained mental well-being at the population level

[22, 23].

Future implementation efforts should consider tailored interventions that account for age,
gender, and individual preferences to maximize adherence and efficacy [13]. Additionally,
ongoing research employing longitudinal designs and incorporating emerging digital tools and
Al technologies will be essential to further optimize intervention strategies and personalize

care [27].

In summary, physical activity should be recognized as a cornerstone in the promotion and
maintenance of mental health among youth, and its integration across healthcare, education,
and community systems is imperative to address the rising burden of mental health disorders

in children and adolescents worldwide.
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