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Abstract

Purpose

In recent years, a concerning decline in the physical activity levels of young individu-
als has been observed, with a notable impact on those with disabilities. Despite evi-
dence suggesting that physical activity programs yield health benefits for youths with
disabilities, there exists a significant gap in understanding the specific group-based
effects, strategies for effectiveness, sustainability, program development, adaptation
details, and empirical value.

Method

This systematic review examines quasi-experimental and experimental design
research published from 2013 to 2025 on group-based physical activity programs for
children, adolescents, and young adults (5—24 years old) with disabilities according to
the PRISMA guidelines.

Results

The searches yielded 2 715 studies, of which 20 were included. This review high-
lights multiple disabilities, diverse program durations and activities, and favorable
results spanning physical, social, emotional, and cognitive dimensions. The main
findings indicated strategies for program effectiveness portrayed as adaptation
details. Despite every study providing positive outcomes, limitation concerning
confounding variables, sample size and disparity, generalizability, sustainability, and
fidelity of implementation remain.

Conclusions

Overall, the selected studies suggest great holistic outcomes for youth with disabil-
ities and are to be implemented in addition to special schools or treatment. Future

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025

1/17



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0323707&domain=pdf&date_stamp=2025-05-23
https://doi.org/10.1371/journal.pone.0323707
https://doi.org/10.1371/journal.pone.0323707
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0007-9105-5486
mailto:jason.damours@uqtr.ca

PLO\Sﬁ\\.- One

Competing interests: The authors have
declared that no competing interests exist.

research should explore differences among less common disabilities, emphasizing
cognitive outcomes, trainer impact, and program inclusivity to develop accessibility
and effective interventions for youth with disabilities.

Introduction

The physical activity (PA) levels of young people have decreased over the years [1].
Furthermore, youths (5—24 years old) with disabilities (e.g., autism spectrum disorder,
specific learning disabilities, attention deficit disorder, etc.) seem even less physically
active than those without disabilities [2]. Indeed, approximately 80% of children with
disabilities do not respect the minimum of 60 minutes of PA per day of moderate to
vigorous intensity [3,4]. Because physical inactivity is often linked to several chronic
conditions later in life including obesity, heart disease, hypertension, stroke, colon
and breast cancer, diabetes (type 2) and osteoporosis [5], promoting the PA participa-
tion of young people is essential.

PA is crucial to the social, affective, physical and cognitive development of chil-
dren, adolescents and young adults with disabilities. Daily PA is characterized by
improvements in several areas: social (relationships, communication), physical
(motor skills, cardiometabolic health), cognitive (executive functions, attention) and
affective (well-being, self-esteem) [6]. More specifically, it relates to greater endur-
ance, strength, coordination, balance, weight loss, enhanced self-esteem, improved
impulsivity management, anger and aggressivity control, concentration, mental flexi-
bility, problem-solving skills and working memory [6,7]. Additional positive outcomes
include a reduced risk of developing chronic diseases, stress reduction, increased
energy levels, and enhanced social activity including peer interactions resulting in
friendships [5]. It appears, then, that PA yields multiple benefits in several spheres of
development for youths with disabilities.

Organized youth sports during childhood and adolescence may be a promising
avenue for PA promotion as they are positively related to the frequency of leisure-
time PA in adulthood [8—10]. However, one of the most common barriers to PA partic-
ipation cited by parents is the lack of suitable programs for children with disabilities
[11,12]. Indeed, programs and opportunities for PA participants are acknowledged to
be limited compared to those with no disabilities [13]. The reason may be the many
challenges of developing community-based programs for youths with disabilities,
which include the lack of adaptive exercise equipment, the use of appropriate fithess
assessments, transportation issues and the recruitment of qualified personnel [4—14].
Furthermore, youths with disabilities practice less PA because it is not adapted to
their needs for various reasons (multiple disorders, complexity, minority status),
which explains the scarcity of PA programs available for them [14,15]. Other con-
cerns regarding those programs include access restrictions, lack of information about
physical activities, lack of community support and the diversity of disabilities, which
makes participation more difficult [16,17].

The lack of effective community and group-based programs for youths with disabil-
ities limits opportunities for developmental improvement in the aforementioned areas
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[18]. Indeed, physical inactivity can affect basic body management skills such as stability and spatial awareness, mak-

ing PA participation more difficult over time [19]. In addition, a lack of fundamental movement skills can lead to multiple
issues such as insecurity and low self-esteem at an early age as children observe the difference between themselves and
other children at school [20]. This early gap predisposes youths with disabilities to problems later in life including obesity,
metabolic disorders, decrease in overall health condition, increase in sedentary behaviour and social isolation, all of which
contribute to a lower quality of life [6—21].

As a result, individualized PA is often seen as an answer to these problems, since youths with disabilities are more
likely to participate in solitary, sedentary and home-based leisure activities than in active PA or group-based and com-
munity leisure programs [22,23]. One advantage of individualized PA is the possibility of responding to an individual’s
specific needs. A corresponding problem, however, is that individualized PA limits social opportunities and often includes
therapy-based situations that require qualified individuals and resources. Indeed, although individual PA have some
benefits for youths with disabilities, access to quality group-based programs represents an important aspect of their social
development.

A previous study [24], for example, shows that PA programs help improve social communication skills in parallel with
traditional interventions such as therapy or treatment and may reduce the severity of restricted and repetitive behaviours
for children with autism spectrum disorder (ASD). Group-based PA is undoubtedly a rich social experience, as it creates a
feeling of acceptance by peers and helps create opportunities for friendship [25]. Moreover, children and adolescents who
participate in such programs often report they are motivated by their peers and have better social interactions [26]. Group
activities also facilitate social and communication skills because team sports players support each other [27]. In general,
participation in a group-based activity program can significantly help improve interpersonal and social skills [28]. All these
benefits are important for young people with disabilities, as the social component is often clinically difficult to address, and
group-based PA programs offer a way to correct this limitation. The social complexities faced by youths with disabilities
underscore the clinical significance of the social component. Group-based PA programs stand as innovative solutions to
address these issues, providing a nuanced approach to empower individuals with disabilities to navigate social interac-
tions [27]. In the context of a systematic review, these insights establish the foundation for further exploration of the effects
and implications of group-based PA programs for individuals with disabilities.

Although certain studies and reviews show that group-based PA is effective in interventions conducted with children,
adolescents and young adults with disabilities, results regarding the effects remain unclear owing to the broad disparities
in sample size, heterogeneity of interventions, intervention time, intervention frequency and measurement [14]. While
there is evidence that PA programs provide some health benefits, little is known about specific group-based effects,
strategies for effectiveness, sustainability, program development, adaptation details and the programs’ empirical value for
youths with disabilities. The present systematic review, therefore, aims to identify the characteristics and effects of group-
based PA programs for young people (5—24 years old) with disabilities.

Method

This review is based on studies conducted over the last 12 years (2013—2025). The initial time frame focused on the last
10 years (2013-2023) to prioritize recent research on group-based PA programs for school-age children, adolescents, and
young adults with disabilities. However, due to the extended completion period of the review, multiple updates were made
to include newly published studies, which led to an expanded publication window. It is registered with the International
Prospective Register of Systematic Reviews (PROSPERO) (CRD42023392682) and adheres to the guidelines in the
PRISMA Statement (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) [29]. It is important to note
that this systematic review did not require ethical approval, as it involved the synthesis and analysis of existing published
data and did not involve direct interaction with human subjects or the collection of new primary data. See S1 Checklist for
PRISMA guidelines.
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Eligibility criteria

Eligibility was based on compliance with the criteria described below. A summary of these criteria is provided in S1 Table.

Participants

This review targeted studies including participants five to 24 years old living with a disability of any kind (developmental,
learning, emotional, physical, intellectual or sensory). The American Psychological Association (APA) defines disability as:
“a lasting physical or mental impairment that significantly interferes with an individual’s ability to function in one or more
central life activities, such as self-care, ambulation, communication, social interaction, sexual expression, or employ-
ment’[30]. Examples include autism spectrum disorder, Down syndrome, cerebral palsy, spina bifida, visual impairment/
blindness, hearing impairment and mobility limitations. These criteria were selected to ensure heterogeneity within the
population and the number of possible outcomes resulting from the PA programs regarding different disabilities. The age
range was selected to encompass three distinct period of life at which PA plays a crucial role in development: childhood,
adolescence, and young adulthood, thereby providing a broader perspective on the effects of PA programs.

Intervention

The studies in this review examine the effects of participation in group-based PA or sports programs for youths with
disabilities. Programs are defined as structured and organized sessions supervised by a paid or volunteer coach, adult,
or specialist in any setting (outside, indoor, park, pool) and adapted for youth with disabilities to offer them an opportu-
nity to have fun and practice PA in a safe and secure environment for a certain amount of time (i.e., 2 weeks or more).
Thus, competitive, school-based, or performance-oriented interventions (i.e., those designed to meet institutional
standards, benchmarks, or performance goals—such as academic grading systems, elite sports rankings, or skill certifi-
cation programs) and therapy-based interventions (intended to relieve or heal a disorder) were excluded. These inter-
ventions typically require structured, individualized, or highly specialized approaches, which do not align with our focus
on community-based programs designed for broader accessibility and inclusivity. The exclusion criterion was based on
the need to examine interventions that can be implemented in non-specialized, everyday community settings without
requiring professional oversight or predefined performance metrics. As well, this review focuses on programs and inter-
ventions that can be carried out by PA specialists or educators within the community since they are more accessible
and can benefit more than one participant at a time.

Additionally, studies were not accepted if the intervention was conducted on a one-to-one basis or if the participant was
paired with an instructor, parent or specialist, as the aim was to examine the effects of participation in a group-based envi-
ronment (i.e., with other participants to promote social interactions). Indeed, while adult support can facilitate PA sessions,
it can also hinder opportunities for autonomy and friendships, particularly in the case of youths with disabilities [31,32].

For the purposes of this review, therefore, group-based activity required at least three individuals sharing similar char-
acteristics (e.g., age), given that a group is usually defined as “two or more people who interact with and exert mutual
influence on each other” [33]. Thus, this review focuses on groups of three or more individuals to avoid pair sports that
limit interaction during play (e.g., tennis, badminton). Accordingly, all individually-performed interventions or programs
(e.g., swimming, surfing, training exercises, fitness, treadmills, walking) were excluded unless performed in a group
setting involving exchange, play, games or any kind of social contact including recurring communication with other par-
ticipants. Home-based interventions (home exercise programs, online exercises, device-served interventions (e.g., Wii
console) were also excluded. The only programs selected were those requiring the participants’ physical presence.

Mixed intervention sessions involving an individual PA (other than warm-ups and cool-downs) first and in a group
setting later (not necessarily in this order) were likewise excluded. Other unrelated, multi-component interventions (e.g.,
diet plans, meetings) (e.g., health programs) were also excluded, as the primary focus was the benefits of PA programs
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themselves and not the related components. Finally, programs that involved pairing participants without disabilities
together with those with disabilities were included, however only the effects towards participants with disabilities were
examined.

Outcomes

The outcomes of this systematic review offer information regarding the effects of adapted PA programs on youth with dis-
abilities. More specifically, it focusses on identifying variables that reflect the effects of group-based adapted PA program
across four key domains: cognitive (e.g., attention, memory), affective (e.g., self-esteem, emotional well-being), physical
(e.g., strength, endurance), and social (e.g., social interaction, communication). As well, they provide insights on PA pro-
grams characteristics including length, frequency, intensity, PA, trainers, adaptation details, group settings, implementa-
tion, limitations and recommendations for program development.

Study design

The current review included quasi-experimental design and randomized controlled trials. Non-empirical studies, theses,
meta-analyses, grey literature and reviews of any type were excluded.

Search strategy

Articles related to group-based PA programs for youths (5-24 years old) were collected from the following databases: APA
PsycINFO (498), Medline (1396), SPORTDiscus (541), and Erudit (280). Each database was searched using the same key-
words (translated into French for Erudit, as it is a French-language database), with the search strategy consistently applied
across all platforms as we used subject headings (SU) to ensure comprehensive coverage, including MeSH, Thesaurus,

and other controlled vocabulary terms specific to each database (see Table 1 and S1 List). All query terms were individually
verified for compatibility, confirming that the search equation was uniformly effective for the following categories generated
with the assistance of a specialized librarian: 1) Program, 2) Physical activity, 3) Disabilities, 4) Youth (5—24 years old).
Finally, potentially eligible studies were also selected through a manual search of the studies’ reference lists targeting specific

Table 1. Search strategy.

1. Program TI (“Program*” OR “Intervention*”) OR SU (“Program*” OR “Intervention”) OR AB (“Program*” OR “Intervention”)

2. Physical activity Tl (“Physical activity” OR “Sport” OR “Exercise”) OR SU (“Physical activity” OR “Sport” OR “Exercise”) OR AB (“Physical
activity” OR “Sport” OR “Exercise”)

3. Disabilities TI (“Disab*” OR “Special need” OR “Sensory disability” OR “Physical disability” OR “Physical disorder” OR “Learning

disability” OR “Communication disorder” OR “Language disorder” OR “Developmental disorder” OR “Intellectual dis-
ability” OR “Behavior disorder” OR “Emotional difficulty” OR “Social difficulty” OR “Cognitive difficulty”) OR SU (“Disab*”
OR “Special need” OR “Sensory disability” OR “Physical disability” OR “Physical disorder” OR “Learning disability” OR
“Communication disorder” OR “Language disorder” OR “Developmental disorder” OR “Intellectual disability” OR “Behav-
ior disorder” OR “Emotional difficulty” OR “Social difficulty” OR “Cognitive difficulty”) OR AB (“Disab*” OR “Special need”
OR “Sensory disability” OR “Physical disability” OR “Physical disorder” OR “Learning disability” OR “Communication
disorder” OR “Language disorder” OR “Developmental disorder” OR “Intellectual disability” OR “Behavior disorder” OR
“Emotional difficulty” OR “Social difficulty” OR “Cogpnitive difficulty”)

4. Population (Youth) Tl (“Child” OR “Teenager” OR “Adolescent” OR “Youth” OR “Young adult”’) OR SU (“Child” OR “Teenager” OR
“Adolescent” OR “Youth” OR “Young adult”) OR AB (“Child” OR “Teenager” OR “Adolescent” OR “Youth” OR “Young
adult”)

5.1 AND 2 AND 3 AND 4

Note. Tl = title; SU = subject terms; AB = abstract; Limiters are: Years of publication: 2013-2025; Age groups: preschool to young adulthood; Languages:
English or French

https://doi.org/10.1371/journal.pone.0323707.t001
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disability (See S2 List) and through forward citation tracking (via all previous databases, PubMed and Google Scholar) of the
articles included in this systematic review. Searches were conducted from June 6, 2022 to January 15, 2025.

Study selection

After the search of the different online databases was completed, two authors reviewed the titles and abstracts of 2,181
articles and independently selected those satisfying the eligibility criteria. After the selection was validated, 332 articles
were retrieved. Both authors rescreened these articles, which led to 53 articles assessed for eligibility. The data of the 53
selected articles were extracted after a full reading of the text and the completion of an extraction grid. A total of 33 articles
were excluded for different reasons related to eligibility criteria (see S1 Data). If doubts remained about certain articles, a
third author was consulted to make the final decision. Overall, 19 articles were selected for this review through an auto-
mated database search, and an additional manual search found one study to be eligible. A total of 20 studies are included
in the present review (see Fig 1).

Risk of bias assessment

The quality of the studies was assessed using the RoB 2 tool (Risk of Bias 2) for randomly assigned interventions and
the ROBINS-I tool (for assessing risk of bias in non-randomized studies of interventions) for non-randomly assigned
designs, since this review used experimental and quasi-experimental designs. The RoB 2 tool is a revised Cochrane

[ Identification of studies via datab and regi ] [ Identification of studies via other methods ]
)
.E Records removed before Records identified from:
§ Records identified from: screening: Websites (n = 424)
= Databases (n =2 715) > Duplicate records removed Organisations (n = 4)
E (n=534) Citation searching (n = 42)
o etc.
I
)
Records screened Records excluded
——>
(n=2181) (n=1849)
Reports sought for retrieval > Reports not retrieved Reports sought for retrieval | Reports not retrieved
= (n=332) (n=279) (n=54) "1 (n=50)
£
@
: ! !
3]
(77}
Reports assessed for eligibility N Reports assessed for eligibility ‘
(n=53) »| Reports excluded: (n=4) L
Population (n = 4) Reports excluded:
Study design (n = 8) Study design (n = 2)
Intervention (n = 17) Intervention (n = 1)
Other (n = 4)
—
v
° L . )
2 Studies included in review
= (n=20)
[Z}
=

Fig 1. Prisma flow chart.

https://doi.org/10.1371/journal.pone.0323707.9001
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risk-of-bias tool specifically designed to evaluate the risk of bias in randomized trials. It covers domains including bias
from the randomization process, deviations from intended interventions, missing outcome data, measurement of out-
comes and selection of reported results [34]. The ROBINS-I tool, on the other hand, is designed to assess the risk of
bias in non-randomized studies of interventions and includes domains such as confounding variables, selection of par-
ticipants, classification of interventions, deviations from intended interventions, missing data, measurement of outcomes
and selection of reported results [35]. Two reviewers independently assessed the methodological quality of the studies
included using the criteria for the study design. Disagreements over risk of bias assessments or the rationales behind
these assessments were resolved through deliberation and dialogue. Next, an overall summary risk of bias (ROBINS-I:
low, moderate, serious, critical; RoB 2: low, some concerns, high risk) was generated for each outcome, where the
study’s overall bias level was determined based on the highest level of bias identified among the different domains.

Data extraction and analysis

For all selected studies or articles, information was retrieved using a grid that included the following variables: country,
participants, study design, programs’ components, study outcomes, study limitations and recommendations. All variables
were analyzed in quantitative terms to obtain an overview of the studies’ characteristics. Next, the studies’ main themes
were identified and compared in terms of the results of each study. The main themes, which were then grouped together,
are discussed in the results section of this review.

Results

A total of 20 studies met the inclusion criteria. The primary outcomes from the selected studies highlight mainly physical
and social advantages. The list of the included studies is in S3 List.

Study characteristics

Most of the studies were conducted in the United States (n=6) and Serbia (n=4). Additionally, a single study was con-
ducted in each of the following countries: the United Kingdom, China, Canada, Greece, India, Italy, Spain, Taiwan and
South Korea. Regarding sample size, samples ranged from six to 83 participants and included mainly boys (average

ratio of 4:1; boys: girls). The age of participants varied from five to 24 years old, although the vast majority presented a
mean age of approximately 10 years old. The disabilities most often identified in the studies were intellectual disability (ID;
n=11), autism spectrum disorder (ASD; n=8) and Down syndrome (DS; n=4). Other disabilities included cerebral palsy
(CP; n=1); unspecified physical disability; n=1; visual impairment (VI; n=1); fragile X (FXS; n=1); fetal alcohol spectrum
disorder (FAS; n=1) and developmental delay (DD; n=1). Of the 20 articles, two examined participants with combined
disabilities (e.g., ASD and ID, often referred to as IDD) [36,37]. Two other researches included participants with different
disabilities in their intervention group (e.g., ASD, ID, DS, CP) [38,39]. For further details, see S2 Table.

Program description

Overall, the length of the programs varied from four to 24 weeks. Programs were held from one to five times per week and
lasted 30—90 minutes. PA was presented in various forms. Programs or interventions were often divided into sequences:
warm-ups (5—10 mins), practice and/or main activity (20—45 mins each) and a cool-down period (5—10 mins). In some
cases, progressions between sessions were also used (e.g., gradually more practice time). For further details, notably
regarding stations or the specific evolution of the intervention, see S3 Table. The most popular PAs were soccer (n=4)
and martial arts (n=4; judo=2), karate, mixed). Other PAs were basketball (n=2), gymnastics, community running, floor
hockey, group drumming, yoga, football and climbing (n=1 for each of these physical activities). The remaining studies
(n=4) included various PAs offered as multiple stations allowing the participants to navigate their session [36—39,40].
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Trainers

Trainers involved in the interventions were highly diversified, and included instructors, professionals, teachers, physical
education teachers, trainers, therapists, physiologists and coaches. All had the skills, experience, training, or certifica-
tion required for leading the programs. Of the 20 studies, only three proposed additional instruction for trainers, which
consisted of a course assisted by an expert [41], a previous involvement in a pilot study [36] and some mentoring with a
coach [42]. Additionally, the numbers of trainers vary significantly between interventions, and information was sometimes
missing regarding the ratio between trainers and participants. For further details, see S3 Table.

Group settings

Group settings and composition were often described as subgroups of six to eight participants. Three studies include
pairing with a neurotypical participant [43—45]. Unfortunately, eight studies fail to provide information about group settings;
descriptions of the interventions, however, the information available in those studies indicates that the activities were
performed with all the participants [37-40,42,46-50]. Additionally, the authors of these studies (n=8) offer further details
including the involvement of games, sports or group activities. As well, all participants performed the activity in small
groups similarly to the rest of the studies (n=12) selected for this review.

Adaptation details

Multiple adaptations are described in the 20 studies selected. However, it should be pointed out that six of the 20 stud-
ies do not propose any adaptations through their program setting. For all details regarding program adaptations, see

S4 Table. Among these adaptations, two studies [38,51] stress the importance of initiating the program by familiarizing
participants with routines and equipment. Similarly, Angeli et al. [51] and Hsu et al. [42] highlight participants’ autonomy
by selecting specific training adaptable to individual needs, thus depicting a participant-centered approach. Stojanovi¢ et
al. and Ekins et al. [40,46], for their part, focus on participants’ emotional states. Consistent with this emotional aspect,
Phung et al. [52] propose strategies for emotional regulation with reminders to use breathing techniques. Alternatively,
Angeli et al. [51] and Hsu et al. [42] use additional practice activities to increase skills via different trainers, echoing the
approach of a 1:3 coach-to-child ratio proposed by Collins et al. [39]. In contrast, Mohanty et al. [53] provide detailed
instructions through audio cassettes. Ryuh et al. [45] argue for disability awareness education through neurotypical pairing
for cooperative environments and prejudice reduction. In terms of environmental considerations, Morales et al. [47] and
Pierantozzi et al. [49] call for large, well-ventilated spaces for participant safety, while Chen et al. [44] focus on weekly
indoor training. Finally, methodological rigour was strengthened through previous pilot studies, which was the case for the
pre-experiment validations of Choi et al. [36] and Xu et al.’s [37] as regards their chosen interventions.

Outcomes

The programs’ outcomes show that they positively influence multiple aspects of the well-being of youths with disabilities,
most especially, physical and motor skills, social and communication skills, affective and behavioral skills, and cognitive
skills. See S5 Table for more details.

Physical and motor skills

Eleven studies demonstrate that PA interventions can improve motor skills and physical fitness in individuals with dis-
abilities. First, soccer and basketball training for ID and DS, and climbing for ASD, reveal a common trend of enhancing
motor skills, while floor hockey and judo interventions also contribute to motor proficiency and balance improvement

in muscle strength and overall fitness across diverse disabilities (ASD, ID, VI, DS) [37, 46,53]. Finally, PA, including sports
and judo, leads to improved cardio-metabolic health and cardiorespiratory fitness for young individuals with ASD [39,49].
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Social and communication skills

Six studies examine the social effects of group-based PA programs. Two of these reveal that a judo and karate group-
based program positively affected social interactions, social communication and social skills for young people with ASD
[41,47]. Another program mixing ASD and neurotypical participants through inclusive soccer found that inclusive settings
enhance positive contacts and experiences [45]. Hsu et al. [42], furthermore, found that a floor hockey program benefited
adaptive development and that participation in a multimodal PA program generated psychosocial development benefits for
youths with ID. Finally, Peri¢ et al. [54] highlight how soccer training can enhance social behaviour among young individu-
als with DS [36].

Affective and behavioural skills

Six studies examine the affective and behavioural impact of group-based PA programs. Indeed, one community-run pro-
gram for youth with physical disabilities led to improvements in self-concept in terms of scholastic competence, athletic
competence and physical appearance [51]. A judo program also improved the emotional responses of ASD participants
in a social context [47]. Similarly, a program implementing PA stations observed improvement in emotional self-control
following PA in both training and classroom contexts [36]. The mixed martial arts intervention described in the study by
Phung et al. [52] strengthened behavioural and emotional regulation for youths with ASD. Finally, Peri¢ et al. [54] discov-
ered that their adapted soccer training can reduce aggression, anxiety and depression levels in young DS individuals.

Cognitive skills

Three articles explore the effect of group-based PA programs on cognitive function. A study by Chen et al. [44] found that
a soccer program could improve reaction time and executive function among young ID adults. Another by Phung et al.
[52] suggests that a mixed martial arts program appears to promote the use of executive functions such as behavioural
inhibition and working memory. Finally, Peri¢ et al. [54] demonstrate that their soccer program improved the attention of
DS participants.

Combined skills

their interventions or programs had repercussions in more than one of the areas mentioned above. Indeed, two programs
impacted participants’ overall quality of life (functioning, physical health, emotional well-being) [38,47]. One program,
moreover, affected all areas and demonstrated the effectiveness of adapted soccer training in reducing aggression, anxi-
ety, and depression levels, while enhancing attention, social behaviour, and fundamental motor skills [54].

Risk of bias assessment

Most of the articles included in this review either fail to indicate limitations or mention similar ones: small simple size,
inequality of gender distribution, no replicable measurement or task, and lack of information regarding long-term effects.
Only two studies examine the long-term effects of their interventions [41,47]. Thus, it was not possible to generalize
results or replicate all programs. In addition, the presence of confounding variables (e.g., previous experience in PA, initial
skills levels, severity of disabilities, additional treatments outside the intervention, motivation, and mood change) can influ-
ence the quality of the study and the validity of results.

This being said, almost all studies were considered to have some concerns or a serious risk of bias following use of the
risk of bias tools (RoB 2 and ROBINS-I; see S6 Table). Additionally, certain variables were not assessed or could have
been assessed with better tools as reported in multiple studies. The authors of only one study [52], in fact, discuss their
program’s fidelity of implementation, which ranged from 73 to 100%. Another issue is that parents were often asked to
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complete questionnaires because the child could not complete the surveys. Thus, the authors were unsure as to whether
the parents’ perceptions were the same as those of their child regarding the latter’s progress while participating in the
programs and hence questioned the value of the results. Finally, while most of the studies employ a quasi-experimental
design (n=16), only 11 include control or comparison groups.

Discussion

This systematic review aimed to identify the characteristics and outcomes of group-based PA programs for young people
(5—24 years old) with disabilities. A total of 20 studies proposed programs with group-based physical activities correspond-
ing to the selection criteria. The results from the studies selected indicate that young people with disabilities could see
improvements in various aspects such as physical, social, affective, and cognitive ones. Moreover, this review clarified the
characteristics of group-based PA programs by identifying strategies for effectiveness, which represents an improvement
over previous researches (see S7 Table for a summary of all extracted data). Still, some methodological issues remain
and recommendations regarding these challenges will be offered to guide future research.

Program characteristics

The components and characteristics of the programs vary significantly, but all propose interesting ways to better under-
stand the strengths and limitations of group-based PA programs.

Program structure

Most of the time, the frequency, intensity, and length of the programs were, respectively, twice a week, 30—60 minutes,
and for a 12-week period. As a previous study [56] shows, children with certain disabilities can participate in group-based
programs that include weekly sessions of 30—60 minutes. Accordingly, it may be advisable to respect these parameters,
as anything more demanding may be highly energy consuming and require significant resources and adaptation time. The
current review, moreover, reveals that at least 30 minutes of PA per week in a PA program can yield benefits for youths
with disabilities. According to the literature [57], people living with disabilities can derive health benefits from an average of
20 minutes per day of PA. These findings highlight the importance of encouraging consistent participation in PA, even in
smaller amounts, as it can contribute significantly to the overall health of youths with disabilities. Otherwise, the intensity,
frequency, and duration of activities in the selected studies did not necessarily align with the significance of the outcomes.
This shows there is no clear evidence that greater intensity, greater frequency, or longer practice sessions result in more
meaningful outcomes.

These findings are in line with those of a previous systematic review examining the effectiveness of group-based
organized participation in PA for children with ASD [27]. The Howells review suggests that determining the optimal dosage
for such programs require more attention as even shorter programs had shown benefits. Otherwise, the findings of the
research conducted by Haegele et al. [58] propose that the demeanor of the trainer and PA environment, including peers
and settings, exert significant influence as facilitators for PA involvement. These later results suggest that the surrounding
environment and individuals involved in PA are more significant than the specific program parameters in achieving favor-
able outcomes for youth with disabilities.

Content and features of physical activity

The most popular programs proposed were soccer and martial arts. Indeed, these two PAs require little equipment and
can be practiced conveniently in multiple settings, which makes them easier to implement. Nevertheless, they call for
some form of training or at least PA-related experience. As observed in the studies examined here, all trainers in the
programs were qualified in their domain-specific PA. Qualification appears to be an important factor for leading a program
of this kind, which may explain why very few interventions in this review require additional training for trainers. One aspect
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the selected studies fail to mention is the significance of the trainers’ connection to the participants and how this impacts
the program’s effectiveness. The literature on this subject suggests that diversified trainers and the presence of specific
characteristics (e.g., a positive attitude) may enhance the PA experience [59].

As regards group settings, pairing neurotypical participants with neurodivergent participants seems to be a good alter-
native for facilitating progress and evolution through PA programs, and other studies demonstrate the effectiveness of this
strategy [4,60,61]. Participants are often divided into subgroups of six to eight, however little information is given as to why
and how these subgroups are created. Smaller groups are no doubt easier to manage, but further evidence is needed
regarding use of this procedure with youths with disabilities in group-based PA programs. Additionally, other reviews report
that there is no information on group composition and the reasons programs are implemented [14]. Another important
point is that very few studies discuss youths with combined disabilities or with different disabilities in the same groups. As
reported in other studies, it may be more difficult to incorporate heterogeneous groups as this involves more staff, more
needs to fill and generally more preparation [14,15]. However, implementing such groups could promote inclusivity, be
less experiment-driven and propose new avenues for PA programs in community settings.

Strategies for effectiveness

Although previous researches highlight the lack of information on adaptation details or program process [14], multiple
specifications have emerged in recent years regarding programs’ strategies and adaptations. Indeed, several programs
include adaptation time (gradual contact with environment and intervention), which can help participants to become famil-
iar with settings and equipment [38,51]. Trainers can therefore react, rearrange and adapt the environment based on par-
ticipants’ special needs. By identifying individual needs, the program manager can consider the emotional state, current
mood and interests of the participants [40,42,46,51,53], so that the proposed intervention better matches the participants’
abilities. Moreover, the support of trainers and the implementation of a ratio per participant are used to prevent complica-
tions [39].

The results of this review also highlight a lack of information for addressing crisis situations. Indeed, only one study
addressed solutions to frustration or overwhelming crisis other than parents’ involvement [52]. Thus, a specific protocol
should be developed on how to handle participants’ frustration behaviours or overwhelming emotions during sessions. For
example, because individuals with ASD are very sensitive to their surroundings [62], the ability to properly address, react
and respond to this sensitivity limits the potential harm to both the participants and their peers. An alternative is to adapt
the environment to youths with disabilities to make it safe, adequate and well spaced [47,49]. One article describes a pilot
study conducted to validate their intervention [36]. Others used a progression sequence as the session advanced [37,44].
For example, time was added throughout the sessions as the participants became accustomed to the intervention.

Methodological concerns

An important limitation of group-based activity programs is confounding variables. Indeed, when studying youths with
disabilities, several variables liable to impact the validity of the results must be controlled. The main confounding variables
identified in this review include previous PA experience, initial skills level, severity of disabilities, additional treatment
outside the intervention, motivation, and mood change. The risk of bias within all studies is therefore relatively high. The
reason may be that in most cases, the assessor or participants were aware of the conditions of the experiment. Also, the
fact that parents are frequently asked to complete questionnaires or take part in data collection often reduces the validity
of the results. Finally, there is a need for programs to conduct fidelity of implementation measures before evaluating their
outcomes. As reported in this review, only one study discussed fidelity of implementation [52]. Hence, empirical value
should be promoted through the assessment of fidelity as it could subsequently facilitate measurements and data collec-
tion. As well, the assessment of fidelity for group-based PA programs would provide a main framework that could benefit
other organizations and be employed in multiple communities.
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Outcomes

This section discusses the implications of the outcomes retrieved from the programs, highlighting their significance and
potential impact on future developments.

Physical outcomes

Over half the studies in this review examine physical outcomes (n=11). Results indicate that group-based PA programs
for youths five to 24 years old can improve general physical fitness, specific motor skills, aerobics, strength, coordination,
balance and endurance. Indeed, according to a review of reviews [14], most other studies on PA programs report physi-
cal outcomes as the main results. Similarly, results from the current review indicate that PA programs benefit the physical
development of youths with diverse disabilities. While this review does not cover all disabilities, the results show multiple
benefits for some specific types including a few, like Fragile X syndrome, which are less common.

Social and affective outcomes

The studies in this review reveal the positive effects of group-based PA programs on young people’s social and affec-
tive development. The main social outcome for youths with disabilities is improved emotional responses in areas such
as self-control and emotional regulation. Additionally, results suggest that group-based PA programs help reduce anxi-
ety and symptoms of depression [54], which is consistent with findings elsewhere in the literature [63,64]. Nonetheless,
the mechanisms behind these social and affective improvements, however, are not fully described. Most of the studies
reviewed lack detailed information on the underlying processes of social skills development, making it difficult to discern
specific meanings within a given context due to numerous confounding variables. Still, the studies included in this review
show that being part of a community or a group facilitates communication opportunities and offers youths with disabilities

These findings are in line with previous studies that promote the importance of organized, group-based PA participation
for the social development of young people with disabilities [17,26,27,65]. However, it should be noted that most studies
on social outcomes in this review discuss youths with ASD and ID. Nevertheless, the results are highly promising, given
that multiple studies of youths with different disabilities (e.g., DS) show that social capabilities are enhanced through PA
programs.

Cognitive outcomes

Regarding cognitive outcomes, this review’s main finding is that group-based PA programs can improve reaction time,
inhibition and attention [44,52,54], indicating that PA can be beneficial in other settings such as schools. Interestingly,
another review suggests similar results [66]. Yet, cognitive outcomes remain the less studied domain for group-based

PA programs among youth with disabilities as it is often the case in PA research [14]. Assessing cognitive achievements
regarding young individuals with disabilities presents a considerable problem for researchers for two reasons. First, the
broad range of disabilities includes diverse cognitive capacities and constraints, making the use of standardized evalua-
tion instruments challenging [67,68]. Next, the intervention aside, cognitive development is influenced by a complex inter-
action of genetic, environmental and individual factors. In short, the variety of disabilities together with the limitations of
conventional assessment tools add to the difficulty of measuring cognitive outcomes for youths with disabilities in research
studies [68,69].

Recommendations for future studies

Future studies should focus on understanding the possible differences between high-incidence disabilities (e.g., ASD and
ID) and low-incidence disabilities (e.g., Fragile X syndrome). Additionally, samples should include more female participants.
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Because cognitive outcomes are least discussed in terms of interventions, further research is needed in this area, given
that cognitive skills can often be transferred to other areas of life. Moreover, further investigations are necessary to iden-
tify the specific mechanisms behind outcomes (e.g., key moments, specific cerebral zone activity, specific behaviour
patterns, etc.). Other recommendations include employing additional adapted measures, considering past sport experi-
ences, increasing sample size, and ensuring that programs are feasible and realistic (e.g., costs are kept low). It was also
suggested to consider participants’ interests and ensure a safe, suitably equipped environment that promotes a balance
between fun and development [42,47,49,51]. More programs need to identify clear protocol and crisis management strat-
egies for youths with disabilities, and the number of confounding variables should be addressed to limit bias. Similarly, the
impacts of trainers should be considered while measuring fidelity of implementation and desired outcomes. The long-term
effects of these programs thus require further study, as evidence of sustainability is missing for most interventions.

More information is also required to better understand group dynamics, including composition. As well, further studies
need to examine the possibilities for group-based practice to include heterogeneous participants, which could promote
inclusivity and facilitate the implementation of community programs. More action is also necessary to ensure greater
accessibility to PA programs for youths with disabilities. Overall, the studies included in this review suggest that group-
based PA programs have significant potential when it comes to these individuals and should be implemented in parallel
with special schools or treatment. The recommendations derived from these selected studies can therefore guide future
research and program development.

Limitations

This review adhered to several criteria and used a large initial sample size. A major effort was made to document the pro-
cedures employed (PROSPERO; CRD42023392682) clearly and comprehensively. However, the eligibility criteria (e.g.,
exclusion of therapy-based, school-based, home-based and group-based programs) were very specific, and at times

the lack of details in certain studies made classification difficult. A result is that some interesting studies may have been
left out. However, in cases of uncertainty, the studies were carefully examined and analyzed before being excluded, and
reasons for the decision were provided. One limitation of this review is the exclusion of qualitative studies. The reason,
however, is that our primary focus was on experimental and quasi-experimental designs presenting quantitative data offer-
ing crucial insights into the studies’ empirical validity. A second limitation is that some disabilities were not represented in
the 20 selected articles.

Conclusions

In summary, this systematic review aimed to clarify the characteristics and outcomes of group-based PA programs for indi-
viduals with disabilities aged five to 24 years. The review not only shed light on program characteristics but also identified
strategies for program effectiveness, marking a significant step forward from previous researches. Methodological chal-
lenges persist nevertheless, and recommendations are made to address these problems in future research. Despite this
review’s limitations, its findings endorse the implementation of group-based PA programs to promote holistic development
and well-being among youths with disabilities. The insights gathered in this review offer valuable guidance for research-
ers, program creators and practitioners seeking to develop an effective group-based PA program for these individuals.

Supporting information
S1 List. Search strategy details.
(DOCX)

S2 List. Handsearch details.
(DOCX)

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025 13/17



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s002

PLO\Sﬁ\\.- One

S3 List. Included studies.
(DOCX)

S1 Table. Inclusion and exclusion criteria.
(DOCX)

S2 Table. General description of the programs.
(DOCX)

S3 Table. Programs settings.
(DOCX)

S4 Table. Adaptation details.
(DOCX)

S5 Table. Programs outcomes.
(DOCX)

S6 Table. Risk of bias.
(DOCX)

S7 Table. Summary of extracted data.
(DOCX)

S1 Checklist. Prisma checklist.
(DOCX)

S1 Data. Selection process.
(XLSX)

Acknowledgments
N/A

Author contributions

Conceptualization: Jason D'Amours, Stéphanie Girard.

Data curation: Jason D'Amours, Pierre-Luc Veillette.
Methodology: Jason D'Amours.

Supervision: Jason D'Amours, Stéphanie Girard, Paule Miquelon.
Validation: Jason D'Amours, Stéphanie Girard, Paule Miquelon.
Writing — original draft: Jason D'Amours.

Writing — review & editing: Jason D'Amours.

References

1. Aubert S, Brazo-Sayavera J, Gonzalez SA, Janssen |, Manyanga T, Oyeyemi AL, et al. Global prevalence of physical activity for children and
adolescents; inconsistencies, research gaps, and recommendations: a narrative review. Int J Behav Nutr Phys Act. 2021;18(1):81. https://doi.
org/10.1186/s12966-021-01155-2 PMID: 34187486

2. Jung J, Leung W, Schram BM, Yun J. Meta-Analysis of Physical Activity Levels in Youth With and Without Disabilities. Adapt Phys Activ Q.
2018;35(4):381—402. https://doi.org/10.1123/apaq.2017-0123 PMID: 30376716

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025 14 /17



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s004
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s005
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s006
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s007
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s008
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s009
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s010
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s011
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323707.s012
https://doi.org/10.1186/s12966-021-01155-2
https://doi.org/10.1186/s12966-021-01155-2
http://www.ncbi.nlm.nih.gov/pubmed/34187486
https://doi.org/10.1123/apaq.2017-0123
http://www.ncbi.nlm.nih.gov/pubmed/30376716

PLO\S\% One

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Case L, Ross S, Yun J. Physical activity guideline compliance among a national sample of children with various developmental disabilities. Disabil
Health J. 2020;13(2):100881. https://doi.org/10.1016/j.dhjo.2019.100881 PMID: 31875836

Rimmer JA, Rowland JL. Physical activity for youth with disabilities: a critical need in an underserved population. Dev Neurorehabil.
2008;11(2):141-8. https://doi.org/10.1080/17518420701688649 PMID: 18415819

Humphreys BR, McLeod L, Ruseski JE. Physical activity and health outcomes: evidence from Canada. Health Econ. 2014;23(1):33-54. https://doi.
org/10.1002/hec.2900 PMID: 23364850

ParticipACTION. Le réole de la famille dans I'activité physique, les comportements sédentaires et le sommeil des enfants et des jeunes. L'édition
2020 du Bulletin de I'activité physique chez les enfants et les jeunes de ParticipACTION [Internet]. Toronto: ParticipACTION; 2020. Available from:
https://participaction.cdn.prismic.io/participaction/3b498307-98c1-4210-8155-69322766799f Bulletin_complet.pdf.

Duquette M, Carbonneau H, Crevier L. Guide facilitant les interventions lors de la pratique d’activités physiques et sportives chez les jeunes ayant
un trouble du spectre de I'autisme. 2014.

Batista MB, Romanzini CLP, Barbosa CCL, Blasquez Shigaki G, Romanzini M, Ronque ERV. Participation in sports in childhood and adolescence
and physical activity in adulthood: A systematic review. J Sports Sci. 2019;37(19):2253-62. https://doi.org/10.1080/02640414.2019.1627696 PMID:
31179841

Kjgnniksen L, Anderssen N, Wold B. Organized youth sport as a predictor of physical activity in adulthood. Scand J Med Sci Sports.
2009;19(5):646-54. https://doi.org/10.1111/j.1600-0838.2008.00850.x PMID: 18694430

Telama R, Yang X, Laakso L, Viikari J. Physical Activity in Childhood and Adolescence as Predictor of Physical Activity in Young Adulthood. Ameri-
can Journal of Preventive Medicine. 1997;13(4):317-23. https://doi.org/10.1016/s0749-3797(18)30182-x

Yazdani S, Yee CT, Chung PJ. Factors predicting physical activity among children with special needs. Prev Chronic Dis. 2013;10:E119. https://doi.
org/10.5888/pcd10.120283 PMID: 23866163

Shields N, Synnot A. Perceived barriers and facilitators to participation in physical activity for children with disability: a qualitative study. BMC Pedi-
atr. 2016;16:9. https://doi.org/10.1186/s12887-016-0544-7 PMID: 26786677

Moran TE, Gibbs DC, Mernin L. The empowerment model: Turning barriers into possibilities. Palaestra. 2017;31(2).

Lai B, Lee E, Wagatsuma M, Frey G, Stanish H, Jung T, et al. Research Trends and Recommendations for Physical Activity Interventions Among
Children and Youth With Disabilities: A Review of Reviews. Adapt Phys Activ Q. 2020;37(2):211-34. https://doi.org/10.1123/apaq.2019-0081 PMID:
32131052

Saxena S, Shikako Thomas K. Physical literacy programs for children with disabilities: a realist review. Leisure/Loisir. 2020;44(2):199-224. https://
doi.org/10.1080/14927713.2020.1760119

Moran TE, Taliaferro AR, Pate JR. Confronting Physical Activity Programming Barriers for People with Disabilities: The Empowerment Model.
Quest. 2014;66(4):396—408. https://doi.org/10.1080/00336297.2014.948687

Johnson CC. The benefits of physical activity for youth with developmental disabilities: a systematic review. Am J Health Promot. 2009;23(3):157—
67. https://doi.org/10.4278/ajhp.070930103 PMID: 19149420

MacEachern S, Forkert ND, Lemay J-F, Dewey D. Physical Activity Participation and Barriers for Children and Adolescents with Disabilities. Inter-
national Journal of Disability, Development and Education. 2021;69(1):204—-16. https://doi.org/10.1080/1034912x.2021.1952939

Palmer KK, Chinn KM, Robinson LE. The effect of the CHAMP intervention on fundamental motor skills and outdoor physical activity in preschool-
ers. J Sport Health Sci. 2019;8(2):98-105. https://doi.org/10.1016/j.jshs.2018.12.003 PMID: 30997255

Miklankova L. Influence quality of the motoric on the level children’s self-esteem and happiness. European Proceedings of Social and Behavioural
Sciences 2020. doi:10.15405/epiceepsy.20111.33.

Diaz R, Miller EK, Kraus E, Fredericson M. Impact of Adaptive Sports Participation on Quality of Life. Sports Med Arthrosc Rev. 2019;27(2):73-82.
https://doi.org/10.1097/JSA.0000000000000242 PMID: 31046012

Rimmer JH, Padalabalanarayanan S, Malone LA, Mehta T. Fitness facilities still lack accessibility for people with disabilities. Disabil Health J.
2017;10(2):214-21. https://doi.org/10.1016/j.dhj0.2016.12.011 PMID: 28143707

Carbone PS, Smith PJ, Lewis C, LeBlanc C. Promoting the Participation of Children and Adolescents With Disabilities in Sports, Recreation, and
Physical Activity. Pediatrics. 2021;148(6):€2021054664. https://doi.org/10.1542/peds.2021-054664 PMID: 34851421

Pan C-Y. Age, social engagement, and physical activity in children with autism spectrum disorders. Research in Autism Spectrum Disorders.
2009;3(1):22-31. https://doi.org/10.1016/j.rasd.2008.03.002

Nyquist A, Jahnsen RB, Moser T, Ullenhag A. The coolest | know - a qualitative study exploring the participation experiences of children with
disabilities in an adapted physical activities program. Disabil Rehabil. 2020;42(17):2501-9. https://doi.org/10.1080/09638288.2019.1573937 PMID:
31006287

Zull A, Tillmann V, Frobdse |, Anneken V. Physical activity of children and youth with disabilities and the effect on participation in meaningful
leisure-time activities. Cogent Social Sciences. 2019;5(1). https://doi.org/10.1080/23311886.2019.1648176

Howells K, Sivaratnam C, May T, Lindor E, McGillivray J, Rinehart N. Efficacy of Group-Based Organised Physical Activity Participation for Social
Outcomes in Children with Autism Spectrum Disorder: A Systematic Review and Meta-analysis. J Autism Dev Disord. 2019;49(8):3290-308. https://
doi.org/10.1007/s10803-019-04050-9 PMID: 31102193

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025 15717



https://doi.org/10.1016/j.dhjo.2019.100881
http://www.ncbi.nlm.nih.gov/pubmed/31875836
https://doi.org/10.1080/17518420701688649
http://www.ncbi.nlm.nih.gov/pubmed/18415819
https://doi.org/10.1002/hec.2900
https://doi.org/10.1002/hec.2900
http://www.ncbi.nlm.nih.gov/pubmed/23364850
https://participaction.cdn.prismic.io/participaction/3b498307-98c1-4210-8155-69322766799f_Bulletin_complet.pdf
https://doi.org/10.1080/02640414.2019.1627696
http://www.ncbi.nlm.nih.gov/pubmed/31179841
https://doi.org/10.1111/j.1600-0838.2008.00850.x
http://www.ncbi.nlm.nih.gov/pubmed/18694430
https://doi.org/10.1016/s0749-3797(18)30182-x
https://doi.org/10.5888/pcd10.120283
https://doi.org/10.5888/pcd10.120283
http://www.ncbi.nlm.nih.gov/pubmed/23866163
https://doi.org/10.1186/s12887-016-0544-7
http://www.ncbi.nlm.nih.gov/pubmed/26786677
https://doi.org/10.1123/apaq.2019-0081
http://www.ncbi.nlm.nih.gov/pubmed/32131052
https://doi.org/10.1080/14927713.2020.1760119
https://doi.org/10.1080/14927713.2020.1760119
https://doi.org/10.1080/00336297.2014.948687
https://doi.org/10.4278/ajhp.070930103
http://www.ncbi.nlm.nih.gov/pubmed/19149420
https://doi.org/10.1080/1034912x.2021.1952939
https://doi.org/10.1016/j.jshs.2018.12.003
http://www.ncbi.nlm.nih.gov/pubmed/30997255
doi:10.15405/epiceepsy.20111.33
https://doi.org/10.1097/JSA.0000000000000242
http://www.ncbi.nlm.nih.gov/pubmed/31046012
https://doi.org/10.1016/j.dhjo.2016.12.011
http://www.ncbi.nlm.nih.gov/pubmed/28143707
https://doi.org/10.1542/peds.2021-054664
http://www.ncbi.nlm.nih.gov/pubmed/34851421
https://doi.org/10.1016/j.rasd.2008.03.002
https://doi.org/10.1080/09638288.2019.1573937
http://www.ncbi.nlm.nih.gov/pubmed/31006287
https://doi.org/10.1080/23311886.2019.1648176
https://doi.org/10.1007/s10803-019-04050-9
https://doi.org/10.1007/s10803-019-04050-9
http://www.ncbi.nlm.nih.gov/pubmed/31102193

PLO\Sﬁ\\.- One

28. Zachor DA, Vardi S, Baron-Eitan S, Brodai-Meir I, Ginossar N, Ben-Itzchak E. The effectiveness of an outdoor adventure programme for young
children with autism spectrum disorder: a controlled study. Dev Med Child Neurol. 2017;59(5):550-6. https://doi.org/10.1111/dmcn.13337 PMID:
27911014

29. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA
statement. Int J Surg. 2010;8(5):336—41. https://doi.org/10.1016/}.ijsu.2010.02.007 PMID: 20171303

30. American Psychological Association. Disability [Internet]. In: APA dictionary of psychology. 2023. Available from: https://dictionary.apa.org/disability.

31. Mayer W, Anderson L. Perceptions of people with disabilities and their families about segregated and inclusive recreation involvement. Ther Rec-
reat J. 2014;48:150-68.

32. Snowden A. Strengthening communities for Canadian children with disabilities: Discussion document. The Sandbox project report. Toronto: The
Kids Health Foundation; 2012.

33. Weinberg RS, Gould D. Foundations of sport and exercise psychology. Champaign, IL: Human Kinetics Europe Ltd. 2006.

34. Sterne JAC, Savovic¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials.
BMJ. 2019;366:14898. https://doi.org/10.1136/bmj.l14898 PMID: 31462531

35. Sterne JA, Hernan MA, Reeves BC, Savovi¢ J, Berkman ND, Viswanathan M, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised
studies of interventions. BMJ. 2016;355:i4919. https://doi.org/10.1136/bmj.i4919 PMID: 27733354

36. Choi PH, Cheung SY. Effects of an 8-Week Structured Physical Activity Program on Psychosocial Behaviors of Children With Intellectual Disabili-
ties. Adapt Phys Activ Q. 2016;33(1):1—14. https://doi.org/10.1123/APAQ.2014-0213 PMID: 26785496

37. XuC, Yao M, Kang M, Duan G. Improving Physical Fitness of Children with Intellectual and Developmental Disabilities through an Adapted Rhyth-
mic Gymnastics Program in China. Biomed Res Int. 2020;2020:2345607. https://doi.org/10.1155/2020/2345607 PMID: 32851060

38. Ansa OEO, Mprah KW, Moses MO, Owusu |, Acheampong E. Effect of Community-Based Functional Aerobic Training on Motor Performance
and Quality of Life of Children with Spastic Cerebral Palsy. Ethiop J Health Sci. 2021;31(2):381-92. https://doi.org/10.4314/ejhs.v31i2.21 PMID:
34158790

39. Collins K, Staples K. The role of physical activity in improving physical fithess in children with intellectual and developmental disabilities. Res Dev
Disabil. 2017;69:49-60. https://doi.org/10.1016/j.ridd.2017.07.020 PMID: 28818714

40. Stojanovi¢ M, Aleksandrovi¢ M, Aleksi¢-Veljkovi¢ A. The effects of exercise program on the balance of young people with intellectual disabilities.
Facta Univ, Ser: Phys Educ Sport. 2018;16(1):221-228. doi:10.22190/FUPES170626020S.

41. Bahrami F, Movahedi A, Marandi SM, Sorensen C. The Effect of Karate Techniques Training on Communication Deficit of Children with Autism
Spectrum Disorders. J Autism Dev Disord. 2016;46(3):978-86. https://doi.org/10.1007/s10803-015-2643-y PMID: 26577688

42. Hsu P-J, Yeh H-L, Tsai C-L, Chu C-H, Chen F-C, Pan C-Y. Effects of a Floor Hockey Intervention on Motor Proficiency, Physical Fitness, and
Adaptive Development in Youths with Mild Intellectual Disabilities. Int J Environ Res Public Health. 2021;18(13):7059. https://doi.org/10.3390/
ijerph18137059 PMID: 34280994

43. Chen CC, RyuhYJ, Fang Q, Lee Y, Kim ML. The effects of inclusive soccer program on motor performance and sport skill in young adults with and
without intellectual disabilities. J Dev Phys Disabil. 2019;31:487-99.

44. Chen C-C (J. J), Ryuh Y-J, Fang Q, Lee Y, Kim M-L. The Effects of Inclusive Soccer Program on Motor Performance and Sport Skill in Young
Adults with and without Intellectual Disabilities. J Dev Phys Disabil. 2019;31(4):487-99. https://doi.org/10.1007/s10882-018-09655-z

45. RyuhY, Choi P, Oh J, Chen C-C, Lee Y. Impact of Inclusive Soccer Program on Psychosocial Development of Children with and without Intellectual
Disabilities. J Dev Phys Disabil. 2019;31(5):691-705. https://doi.org/10.1007/s10882-019-09670-8

46. Ekins C, Wright J, Schulz H, Wright P, Owens D, Miller W. Effects of a drums alive® kids beats intervention on motor skills and behavior in children
with intellectual disabilities. Palaestra. 2019;33(2).

47. Morales J, Fukuda DH, Garcia V, Pierantozzi E, Curto C, Martinez-Ferrer JO, et al. Behavioural Improvements in Children with Autism Spectrum
Disorder after Participation in an Adapted Judo Programme Followed by Deleterious Effects during the COVID-19 Lockdown. Int J Environ Res
Public Health. 2021;18(16):8515. https://doi.org/10.3390/ijerph18168515 PMID: 34444263

48. Pejci¢ A, Koci¢ M. The impact of sport games exercise programs on the development of specific motor abilities in adolescents with intellectual
impairment. Facta Univ, Ser: Phys Educ Sport. 2020;(1):249-261. https://doi.org/10.22190/fupes190508022p

49. Pierantozzi E, Morales J, Fukuda DH, Garcia V, Gémez AM, Guerra-Balic M, et al. Effects of a Long-Term Adapted Judo Program on
the Health-Related Physical Fitness of Children with ASD. Int J Environ Res Public Health. 2022;19(24):16731. https://doi.org/10.3390/
ijerph192416731 PMID: 36554612

50. Radenkovi¢ M, Beri¢ D, Koci¢ M. The influence of the elements of basketball on the development of motor skills in children with special needs.
Facta Univ Ser Phys Educ Sport. 2014;2014:123-30.

51. Angeli JM, Peck MN, Schwab SM. Self-Perceived Scholastic Competence, Athletic Competence, and Physical Appearance Are Enhanced in Chil-
dren and Young Adults with Physical Disabilities Following a Community-Based Running Program. J Dev Phys Disabil. 2019;31(5):707-23. https://
doi.org/10.1007/s10882-019-09690-4

52. Phung JN, Goldberg WA. Promoting Executive Functioning in Children with Autism Spectrum Disorder Through Mixed Martial Arts Training. J
Autism Dev Disord. 2019;49(9):3669-84. https://doi.org/10.1007/s10803-019-04072-3 PMID: 31240587

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025 16 /17



https://doi.org/10.1111/dmcn.13337
http://www.ncbi.nlm.nih.gov/pubmed/27911014
https://doi.org/10.1016/j.ijsu.2010.02.007
http://www.ncbi.nlm.nih.gov/pubmed/20171303
https://dictionary.apa.org/disability
https://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
https://doi.org/10.1136/bmj.i4919
http://www.ncbi.nlm.nih.gov/pubmed/27733354
https://doi.org/10.1123/APAQ.2014-0213
http://www.ncbi.nlm.nih.gov/pubmed/26785496
https://doi.org/10.1155/2020/2345607
http://www.ncbi.nlm.nih.gov/pubmed/32851060
https://doi.org/10.4314/ejhs.v31i2.21
http://www.ncbi.nlm.nih.gov/pubmed/34158790
https://doi.org/10.1016/j.ridd.2017.07.020
http://www.ncbi.nlm.nih.gov/pubmed/28818714
doi:10.22190/FUPES170626020S
https://doi.org/10.1007/s10803-015-2643-y
http://www.ncbi.nlm.nih.gov/pubmed/26577688
https://doi.org/10.3390/ijerph18137059
https://doi.org/10.3390/ijerph18137059
http://www.ncbi.nlm.nih.gov/pubmed/34280994
https://doi.org/10.1007/s10882-018-09655-z
https://doi.org/10.1007/s10882-019-09670-8
https://doi.org/10.3390/ijerph18168515
http://www.ncbi.nlm.nih.gov/pubmed/34444263
https://doi.org/10.22190/fupes190508022p
https://doi.org/10.3390/ijerph192416731
https://doi.org/10.3390/ijerph192416731
http://www.ncbi.nlm.nih.gov/pubmed/36554612
https://doi.org/10.1007/s10882-019-09690-4
https://doi.org/10.1007/s10882-019-09690-4
https://doi.org/10.1007/s10803-019-04072-3
http://www.ncbi.nlm.nih.gov/pubmed/31240587

PLO\Sﬁ\\.- One

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Mohanty S, Pradhan B, Hankey A. Yoga Practices as an Alternative Training for Physical Fitness in Children With Visual Impairment. Adapt Phys
Activ Q. 2019;36(4):431-46. https://doi.org/10.1123/apaq.2018-0167 PMID: 31509796

Peri¢ DB, Milicevi¢-Marinkovi¢ B, Djurovi¢ D. The effect of the adapted soccer programme on motor learning and psychosocial behaviour in adoles-
cents with Down syndrome. J Intellect Disabil Res. 2022;66(6):533—44. https://doi.org/10.1111/jir.12881 PMID: 34498320

Kokaridas D, Demerouti |, Margariti P, Krommidas C. The effect of an indoor climbing program on improving handgrip strength and traverse speed
of children with and without autism spectrum disorder. Palaestra. 2018;32(3).

Bellamy J. Feasibility of a group-based school exercise intervention for children with intellectual disabilities. Journal of Science and Medicine in
Sport. 2015;19:e12. https://doi.org/10.1016/j.jsams.2015.12.407

Martin Ginis KA, van der Ploeg HP, Foster C, Lai B, McBride CB, Ng K, et al. Participation of people living with disabilities in physical activity: a
global perspective. Lancet. 2021;398(10298):443-55. https://doi.org/10.1016/S0140-6736(21)01164-8 PMID: 34302764

Haegele J, Zhu X, Davis S. Barriers and facilitators of physical education participation for students with disabilities: an exploratory study. Interna-
tional Journal of Inclusive Education. 2017;22(2):130—41. https://doi.org/10.1080/13603116.2017.1362046

Martin J, Whalen L. Effective practices of coaching disability sport. Eur J Adapt Phys Act. 2014;7(2).

Shields N, Synnot AJ, Barr M. Perceived barriers and facilitators to physical activity for children with disability: a systematic review. Br J Sports
Med. 2012;46(14):989-97. https://doi.org/10.1136/bjsports-2011-090236 PMID: 21948121

Shields N, Taylor N, Dodd K, McEvoy M. Parent and professional perceptions of the outcomes of children’s participation in physical activity. Pediatr
Exerc Sci. 2008;20(4):452—-69.

American Psychiatric Association. Autism spectrum disorder. Diagnostic and statistical manual of mental disorders. 5th ed. ed. Arlington, VA: Amer-
ican Psychiatric Publishing. 2013.

Bailey AP, Hetrick SE, Rosenbaum S, Purcell R, Parker AG. Treating depression with physical activity in adolescents and young adults: a system-
atic review and meta-analysis of randomised controlled trials. Psychol Med. 2018;48(7):1068-83. https://doi.org/10.1017/S0033291717002653
PMID: 28994355

Dale LP, Vanderloo L, Moore S, Faulkner G. Physical activity and depression, anxiety, and self-esteem in children and youth: An umbrella system-
atic review. Mental Health and Physical Activity. 2019;16:66—79. https://doi.org/10.1016/j.mhpa.2018.12.001

Arbour-Nicitopoulos KP, Grassmann V, Orr K, McPherson AC, Faulkner GE, Wright FV. A Scoping Review of Inclusive Out-of-School Time Physical
Activity Programs for Children and Youth With Physical Disabilities. Adapt Phys Activ Q. 2018;35(1):111-38. https://doi.org/10.1123/apaq.2017-
0012 PMID: 29338295

Bailey R, Armour K, Kirk D, Jess M, Pickup |, Sandford R, et al. The educational benefits claimed for physical education and school sport: an aca-
demic review. Research Papers in Education. 2009;24(1):1-27. https://doi.org/10.1080/0267 1520701809817

Li J, Qiu H, Zhang X, Jin J, Zhao Y, Yan J, et al. Validation of a Disability Assessment Tool Based on the International Classification of Functioning,
Disability, and Health in the Chinese Context. Front Rehabil Sci. 2022;3:855502. https://doi.org/10.3389/fresc.2022.855502 PMID: 36189056

Test DW, Fowler CH, Richter SM, White J, Mazzotti V, Walker AR, et al. Evidence-Based Practices in Secondary Transition. Career Development
for Exceptional Individuals. 2009;32(2):115-28. https://doi.org/10.1177/0885728809336859

Lee K, Luellen JL. Long-Term Head Start Impacts on Cognitive Outcomes for Children With Disabilities. Families in Society: The Journal of Con-
temporary Social Services. 2020;102(1):104-18. https://doi.org/10.1177/1044389420926131

PLOS One | https://doi.org/10.1371/journal.pone.0323707 May 23, 2025 17117



https://doi.org/10.1123/apaq.2018-0167
http://www.ncbi.nlm.nih.gov/pubmed/31509796
https://doi.org/10.1111/jir.12881
http://www.ncbi.nlm.nih.gov/pubmed/34498320
https://doi.org/10.1016/j.jsams.2015.12.407
https://doi.org/10.1016/S0140-6736(21)01164-8
http://www.ncbi.nlm.nih.gov/pubmed/34302764
https://doi.org/10.1080/13603116.2017.1362046
https://doi.org/10.1136/bjsports-2011-090236
http://www.ncbi.nlm.nih.gov/pubmed/21948121
https://doi.org/10.1017/S0033291717002653
http://www.ncbi.nlm.nih.gov/pubmed/28994355
https://doi.org/10.1016/j.mhpa.2018.12.001
https://doi.org/10.1123/apaq.2017-0012
https://doi.org/10.1123/apaq.2017-0012
http://www.ncbi.nlm.nih.gov/pubmed/29338295
https://doi.org/10.1080/02671520701809817
https://doi.org/10.3389/fresc.2022.855502
http://www.ncbi.nlm.nih.gov/pubmed/36189056
https://doi.org/10.1177/0885728809336859
https://doi.org/10.1177/1044389420926131

