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ABSTRACT

Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common neurodevelopmental disorders
in childhood and is associated with persistent difficulties in attention regulation, impulse control, emotional regulation, and
social functioning [1,4]. In recent years, physical activity—based interventions have gained increasing attention as
complementary approaches to standard pharmacological and behavioral treatments [6,10].

Objective: The aim of this study was to conduct a systematic review of the quality and effectiveness of physical activity—
based interventions used in working with children diagnosed with ADHD, with particular emphasis on methodological rigor
and implications for sport and physical education practice.

Materials and methods: A systematic literature review was conducted using PubMed, Scopus, and Google Scholar. Peer-
reviewed studies published between 2008 and 2024 were included if they examined structured physical activity interventions
in children with ADHD. The review was conducted in accordance with PRISMA guidelines [17].

Results: The reviewed studies indicate that well-structured physical activity interventions may contribute to improvements
in attention, executive functions, emotional regulation, and behavioral outcomes in children with ADHD [14,19,22].
However, considerable heterogeneity was observed in study design, intervention duration, intensity, and outcome measures
[5,10].

Conclusion: Physical activity—based interventions represent a promising complementary approach in supporting children
with ADHD. High-quality, structured, and individualized programs appear to yield the most consistent benefits. Further
research should focus on standardized intervention protocols and long-term outcomes.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder characterized by
persistent patterns of inattention, hyperactivity, and impulsivity that interfere with functioning across multiple
life domains [1]. Global prevalence estimates suggest that ADHD affects approximately 5—7% of children
worldwide, making it one of the most frequently diagnosed psychiatric conditions in childhood [18,23].

Beyond core symptoms, children with ADHD often experience deficits in executive functioning,
emotional regulation, academic performance, and social relationships [4,12]. Standard treatment approaches
include pharmacotherapy and behavioral interventions; however, concerns regarding side effects, long-term
adherence, and accessibility have led to increased interest in complementary non-pharmacological strategies
[21].

Physical activity has emerged as a promising intervention due to its potential neurobiological and
psychosocial effects. Exercise influences dopaminergic and noradrenergic neurotransmission, which are
central to attentional control and executive functioning—key areas of impairment in ADHD [3,19].
Additionally, growing evidence suggests that regular physical activity may support neural plasticity, improve
self-regulation, and enhance motivation in children with ADHD [24,25]. Despite growing empirical support,
substantial variability exists in the quality and structure of physical activity—based interventions, limiting their
translation into sport and educational practice [6,10].
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Objective

The objective of this study was to systematically review the literature on physical activity—based
interventions for children with ADHD, with a specific focus on:

(1) the methodological quality of intervention studies;

(2) the characteristics of effective physical activity programs;

(3) implications for sport and physical education practice.

Materials and Methods

This systematic review was conducted in accordance with PRISMA guidelines [17]. Electronic searches
were performed using PubMed, Scopus, and Google Scholar for studies published between 2008 and 2024.
Search terms included combinations of “ADHD,” “children,” “physical activity,” “exercise,” “sport,” and
“intervention.”

The study selection process was conducted independently by two reviewers. Discrepancies regarding
study eligibility were resolved through discussion until consensus was reached. This procedure was
implemented to minimize selection bias and enhance the methodological rigor of the review [17].

RN LRI

Inclusion criteria

Studies were included if they:

1. involved children diagnosed with ADHD according to standardized criteria [1];

2. examined structured physical activity—based interventions;

3. reported quantitative outcomes related to cognitive, emotional, or behavioral functioning;
4. were published in peer-reviewed journals.

Exclusion criteria
Studies were excluded if they were qualitative only, case reports, or combined physical activity with
pharmacological interventions without separate analysis of exercise effects.

Results

The reviewed studies demonstrate that physical activity—based interventions are associated with
improvements across multiple domains relevant to ADHD. Aerobic exercise programs, martial arts, yoga-
based interventions, and structured sport activities were the most frequently examined modalities [14,15,22].

Improvements were most consistently observed in attention, inhibitory control, working memory, and
behavioral regulation [7,13,19]. Programs characterized by regularity, moderate-to-vigorous intensity, and
clear session structure yielded the most favorable outcomes [8,20]. These findings are consistent with broader
pediatric exercise literature indicating that structured and supervised physical activity is more effective than
unstructured or sporadic movement [26].

However, significant heterogeneity was noted across studies with regard to intervention duration,
sample size, and outcome measures. Many studies were limited by small samples and short follow-up periods,
reducing the generalizability of findings [5,10].

Discussion

The present systematic review provides a comprehensive analysis of the quality and effectiveness of
physical activity—based interventions used in working with children diagnosed with Attention-
Deficit/Hyperactivity Disorder (ADHD). Overall, the findings suggest that physical activity interventions may
positively influence cognitive, emotional, and behavioral functioning in children with ADHD; however, the
magnitude and consistency of these effects appear to be strongly dependent on the quality, structure, and
individualization of the interventions.

Quality of physical activity—based interventions

One of the most salient findings of this review is the substantial variability in methodological rigor and
intervention quality across studies. While many studies report beneficial outcomes, not all interventions meet
basic quality criteria such as clearly defined objectives, standardized session structures, sufficient duration,
and appropriate outcome measures [5,6]. This heterogeneity complicates direct comparisons between studies
and limits the strength of evidence supporting physical activity as a standalone or complementary intervention
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for ADHD. Importantly, variability in outcome measures (e.g., laboratory tasks vs. teacher/parent ratings) may
partly explain inconsistent effect sizes across studies and complicate synthesis of evidence [5,9].

High-quality interventions were typically characterized by regular training schedules, moderate-to-
vigorous intensity, clearly defined session structures, and supervision by trained professionals with knowledge
of both physical activity and ADHD-specific challenges [14,20]. However, not all studies reported consistent
or clinically meaningful effects, suggesting that physical activity alone may not be sufficient to address the
full range of difficulties experienced by all children with ADHD. These findings underscore the importance of
integrating physical activity interventions with broader psychosocial and educational support systems. From a
practical perspective, structured programs may be especially valuable when they include explicit self-
regulation goals (e.g., stop—think—act routines) and consistent feedback [2,29].

Neurobiological mechanisms underlying observed effects

The beneficial effects of physical activity on ADHD-related symptoms can be partially explained by
neurobiological mechanisms. Regular physical activity has been shown to modulate dopaminergic and
noradrenergic neurotransmission, which play a central role in attentional control, executive functioning, and
behavioral regulation—domains that are typically impaired in ADHD [3,19]. Both acute and chronic exercise
may contribute to improved arousal regulation and enhanced neuroplasticity, thereby supporting short-term
improvements in attention and inhibitory control [7,8]. Neuroimaging studies further suggest exercise-related
changes in prefrontal and subcortical networks implicated in ADHD [27,28]. This is consistent with broader
evidence indicating that exercise can influence brain networks supporting cognitive control across
development [27,28].

Importantly, these neurobiological effects appear to be dose-dependent, with more consistent benefits
observed in interventions that meet minimum thresholds for frequency, intensity, and duration [10]. This
finding highlights the need for clearly defined exercise prescriptions in both research and practice. Future trials
may benefit from reporting “dose” parameters in a standardized way (frequency X intensity X time), enabling
more precise comparisons across studies [10,26].

Psychosocial and behavioral mechanisms

Beyond neurobiological processes, psychosocial mechanisms play a crucial role in the effectiveness of
physical activity—based interventions. Structured physical activity provides a natural context for practicing rule
adherence, impulse control, emotional regulation, and social interaction [2]. These skills are particularly
relevant for children with ADHD, who often struggle with behavioral regulation and peer relationships. In
addition, mastery experiences in physical activity contexts may strengthen self-efficacy and motivation, which
can support persistence and adherence [29].

The reviewed studies indicate that interventions emphasizing predictability, clear expectations, and
positive reinforcement are more likely to yield beneficial outcomes [22,20]. Conversely, highly competitive
or poorly structured sport environments may exacerbate frustration, emotional dysregulation, and
disengagement, particularly in children with more severe symptoms [4].

Individualization and developmental appropriateness

A recurring theme across the reviewed literature is the importance of individualization and
developmental appropriateness. ADHD is a heterogeneous condition, with significant variability in symptom
presentation, comorbidities, and developmental trajectories [12]. Interventions that fail to account for these
individual differences may be less effective or, in some cases, counterproductive.

This heterogeneity also supports the rationale for tailoring interventions to symptom profiles (e.g.,
predominant inattention vs. hyperactivity/impulsivity) and co-occurring difficulties [12,30].

Programs that allowed for task modification, flexible pacing, and individualized feedback were
associated with more consistent improvements in cognitive and behavioral outcomes [11,22]. This finding
aligns with contemporary models of ADHD intervention, which emphasize personalized and context-sensitive
approaches rather than uniform treatment protocols.

Environmental enrichment and context optimization may further enhance intervention effects, especially
when combined with consistent routines and reinforcement [24].
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Implications for sport and physical education practice

From a practical perspective, the findings of this review have important implications for coaches,
physical education teachers, and sport practitioners working with children with ADHD. Physical activity
should not be conceptualized solely as a symptom-reduction strategy but rather as a structured developmental
context that supports cognitive, emotional, and social functioning. High-quality sport-based interventions
require not only appropriate exercise selection but also informed pedagogical strategies, including clear
instructions, consistent routines, individualized task demands, and supportive feedback [2,21]. Regular
physical activity contributes broadly to cognitive and mental health outcomes in youth. Importantly, broader
evidence indicates that regular physical activity contributes to cognitive and mental health outcomes in
children and adolescents, reinforcing the role of sport-based interventions as an integral component of holistic
developmental support [16]. Where feasible, collaboration between PE teachers, coaches, and school
psychologists may help translate evidence-based strategies into routine practice and improve continuity across
settings [2,21].

Furthermore, the results of this review highlight the importance of professional training for individuals
working with children with ADHD in sport and educational settings. Increased awareness of ADHD-related
challenges, combined with evidence-based behavior management strategies, may enhance both participation
and overall intervention effectiveness.

Methodological limitations and directions for future research

Despite encouraging findings, the current body of literature is limited by several methodological
shortcomings. Many studies included small sample sizes, short intervention durations, and a lack of long-term
follow-up, limiting conclusions regarding the sustainability of observed effects [5,10]. Additionally,
inconsistency in outcome measures and intervention protocols hinders cumulative knowledge building. Future
work should also examine maintenance of effects after program completion and identify which outcomes
(behavioral vs. academic vs. socio-emotional) are most durable over time [9,26].

Future research should prioritize randomized controlled trials with standardized intervention protocols
and clearly defined quality criteria. Longitudinal designs examining the long-term impact of physical activity
interventions on functional outcomes, such as academic performance and social functioning, are particularly
needed [9,17].

Conclusions

Physical activity—based interventions represent a valuable complementary approach in working with
children with ADHD. The effectiveness of such interventions is closely linked to their quality, structure, and
individualization. High-quality sport-based programs may support improvements in attention, executive
functioning, and behavioral regulation. Advancing methodological rigor, standardization of intervention
protocols, and stronger integration between research findings and sport practice remains a key priority for
future research and interdisciplinary collaboration.
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