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Introduction: Youth with disabilities face significant barriers to physical activity
(PA) participation, despite its documented benefits across cognitive, social,
affective, and physical domains. Physical literacy (PL) and self-determination
theory (SDT) offer complementary frameworks for designing adapted PA
programs that foster autonomy, competence, and relatedness. However,
limited research integrates both frameworks in adapted PA programs. This
study evaluates the impact of Bonheur en boule (BEB), an adapted group-
based PA program, on basic psychological needs, global self-esteem, and PA
intentions of youth with disabilities while also assessing parental satisfaction.
Methods: A mixed-methods approach was used. Eleven youth (Mage =13.27,
SD =5.42) with various disabilities participated in the BEB program, consisting
of two 15-week sessions of adapted Dek Hockey (Ball hockey). Quantitative
measures assessed participants’ basic psychological needs (autonomy,
competence, relatedness), global self-esteem, and PA intentions at three time
points. Non-parametric tests (Friedman and Wilcoxon signed-rank) were used
for statistical analyses. Parent satisfaction was evaluated through semi-
structured interviews, analyzed using content analysis.

Results: Significant improvements were observed across all three basic
psychological needs and global self-esteem. Competence and autonomy
satisfaction increased notably between the first and second time points
(p <0.01), while global self-esteem improved later in the program (p < 0.01). Al
participants (n = 11) expressed intentions to continue both PA and the program.
Parental feedback highlighted positive changes in children’s cognitive (e.g.,
attention, problem-solving), social (e.g., friendships, teamwork), affective (e.g.,
emotional regulation, confidence), and physical (e.g., motor skills, endurance)
development. Parents also valued the program'’s inclusive approach and flexibility.
Discussion: Findings suggest that an SDT and PL based PA program can foster
satisfaction of basic psychological needs leading to self-determination, increase
global self-esteem and support PA engagement among youth with disabilities. The
program’s  structure, emphasizing autonomy, competence, and social
connections, contributed to participant development. Parents’ strong appreciation
underscores the program'’s perceived effectiveness. However, challenges such as
small sample size and the lack of a control group limit generalizability.
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Conclusion: BEB demonstrates the feasibility of an adapted PA program rooted in
SDT and PL principles, showing promising outcomes for youth with disabilities.
Future research should explore long-term behavioral impacts and broader
implementation strategies.
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program, intervention

Introduction

Physical activity (PA) programs are a promising avenue for
youth with disabilities to obtain benefits in various areas: social
(e.g., relationships, communication), physical (e.g., motor skills,
cardiometabolic health), cognitive (e.g., executive functions,
attention), and affective (e.g, well-being, self-esteem) (1).
Moreover, active young people with disabilities demonstrate
higher self-esteem (individual’s perception of their self-worth) (2,
3) than inactive individuals, suggesting that physical activity is a
foundation for life-long PA habits and a healthy lifestyle as well
as an indicator of well-being (4, 5). In line with this observation,
research suggests that participation in organized youth sports or
PA correlates with increased leisure-time PA in adulthood (6-8).
Promoting participation in organized sports, such as adapted PA
programs during childhood and adolescence, thus emerges as a
promising strategy for nurturing both PA and self-esteem among
young people with disabilities. A major obstacle, however, is the
absence of appropriate programs tailored to youth with
disabilities (9). Furthermore, parents, who play a fundamental
role in facilitating their children’s participation, often face
numerous challenges, including time constraints, misperceptions
about their children’s abilities and a lack of appropriate resources
(10-12). As well, they often express concerns regarding quality of
supervision, inadequate facilities and their children’s safety (10,
13). Additional obstacles, such as limited social support, fear of
like
transportation, further fuel their reluctance to encourage PA

injury or negative experiences and logistical issues
participation (14-16). In consequence, parents often act as key
moderators, influencing the motivation for and frequency of their
child’s participation in PA, which underscores the critical
importance of their satisfaction with such programs.

In recent years, physical literacy (PL) has been recognized as a
foundational element in guiding actions to encourage youth’s
participation in PA (17, 18). PL is defined as “the motivation,
confidence, physical competence, knowledge, and understanding
to value and take responsibility for engagement in PA for life”
(19). This comprehensive definition highlights the multifaceted
nature of PL, which, as research suggests, nurtures not only
physical competence but also cognitive, behavioural, and affective
development (20). Moreover, when PL is integrated into a PA
program, its impact broadens to include a crucial social
component that fosters collaboration and builds meaningful
relationships. Indeed, group PA serves as a rich social experience,
generating a sense of peer acceptance and creating valuable

opportunities for friendship, which are especially critical for
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youth with disabilities, who often experience difficulties forming
connections and typically have fewer friends (21-23). The
development of PL is equally, or even more, important for young
people with disabilities as PL encourages the adoption of habits
that promote regular PA, which, in turn, supports the social
aspect of these children’s development (24).

Despite the emergence of PL-based programs in recent years,
significant challenges remain regarding the development of
effective PA programs for youth with disabilities. These programs
must be responsive and carefully adapted to the specific needs of
participants in order to achieve positive outcomes (21, 25, 26).
To this end, self-determination theory (SDT) (27, 28) offers a
comprehensive framework that emphasizes the importance of
satisfying basic psychological needs, which then promotes
motivation among youth with disabilities (29).

SDT, the of three
psychological needs—autonomy, competence and relatedness—

According to satisfaction basic
motivates individuals across various ages and contexts to engage
in an activity. When these needs are met, individuals experience
intrinsic motivation and well-being and are encouraged to
persevere (30). Autonomy refers to the ability to make choices
based on personal values, interests and personality. Adapted PA
programs can support this need by offering participants choices
and opportunities to experiment on their own. Relatedness
refers to the development of a sense of belonging, connection
and social support, which helps foster positive relationships
with others. This need can be fulfilled when participants in a
PA program feel they belong to a group that includes them in
its different activities and accepts them for who they are.
Additionally, offering every participant the same opportunities
to develop friendships should reinforces this sense of inclusion
within the context of an adapted PA program. Competence
refers to the sense of achievement that comes from learning and
improving skills and performing tasks successfully. According
to SDT, the structure of an activity should enable individuals to
learn and to develop a sense of competence. Thus, offering
clear explanations of drills and planning tasks using visual
support based on participants’ abilities and capacities, while
offering realistic challenges, is recommended in this regard. As
well, supporting improvement and recognizing effort can
further promote participants’ sense of skill development and
mastery. Taken together, to foster the intrinsic motivation of
young people with disabilities, therefore, PA programs should
be designed to satisfy the basic psychological needs of
participants to promote greater engagement and perseverance
towards PA (28, 30, 31).
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SDT concepts have recently been integrated into the PL cycle (17,
32-34), however, few studies employ PL and SDT as a framework when
designing PA programs for youth with disabilities (35-37). As Figure 1
shows, the development of PL encourages participation in PA, which
leads to the development of PL (38). According to the PL cycle,
motivating children by meeting their basic psychological needs is
conducive to their active participation, which will then develop their
movement competence and, in parallel, their confidence and
motivation (32-34). This increased confidence, moreover, helps
participants develop higher self-esteem insofar as they feel better able
to participate and consequently more motivated to engage in PA.
A sense of confidence helps develop the child’s motor competence,
while experiencing positive challenges, fun and connection through
participation in PA fuels the motivation to be physically active.

Overall, motivation and self-esteem are essential for active
participation in PA. When basic psychological needs are met, the
result is a positive environment that promotes enjoyment and social
connectedness. Higher self-esteem, in turn, builds confidence and a
sense of competence, which further increases the motivation to
participate. Thus, the integration of SDT within the PL cycle
represents a relevant framework for designing adapted PA
programs that enhance participation among youth with disabilities.

While several programs have been developed in recent years for
youth with disabilities, significant challenges remain when it comes
to evaluating their scientific value and effectiveness. Key limitations
include a lack of evaluation methods and the obstacles to

10.3389/fspor.2025.1580697

implementing such programs, making it more difficult to capture
the full range of outcomes, from physical improvements to
psychological and social benefits.

Indeed, these programs often struggle to address the wide range of
disabilities, including cognitive, sensory and physical impairments, and
may lack sufficient adaptations to ensure equitable participation and
inclusivity (39). This limitation restricts their capacity to present
effective strategies, create inclusive group settings and provide
specific adaptations that meet the diverse needs of the disability
community. Chen et al. (40), for example, highlight the difficulty of
designing a soccer program to accommodate participants with
varying levels of ability, experience and types of disabilities. This
diversity complicates the creation of universally effective programs.
Choi (41), on the other hand, notes that homogeneous group
settings fail to capture the diversity of the broader population of
youth with disabilities, limiting the generalizability of program
outcomes. The necessity for more inclusive settings that address the
unique needs of participants is critical. However, the implementation
of such programs faces persistent obstacles, including limited
funding, inaccessible facilities and a lack of qualified staff (42-44).

On a methodological level, Peri¢ et al. (45) and Hsu et al. (46)
stress that when sample groups consist of participants with similar
ages or backgrounds, it becomes difficult to generalize the results
to a broader population, which limits the external validity of
studies of such programs. A further limitation is the reliance on
parents to complete questionnaires or assessments. According to
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Morales (47), parental involvement in data collection can introduce
bias, particularly since parents may under- or overestimate their
child’s Another
sustainability of these programs, which often lack scientific

progress. pressing issue is the long-term
evidence, suggesting uncertainty and the challenges many face to
time (48). little
regards fidelity of program

implementation (39). Gaining a clear understanding of program

maintain their effectiveness over Finally,

information is available as
fidelity is therefore essential to determine the true impact of these
interventions and ensure their effective replication or scalability.

To move forward, future interventions should prioritize a
replicable and more driven universal design, focus on
comprehensive staff training and foster collaboration among
researchers, practitioners and families. Expanding research into
adaptive program models and inclusive frameworks is therefore
essential to ensure these programs meet the needs of all
participants, ultimately fostering greater access to PA opportunities.
Given these challenges and methodological limitations, the program
presented and used in the current study attempts to address some
of these limitations, particularly in terms of specific adaptations,
replicable framework designs and clearer implementation strategies.

More explicitly, despite the theoretical relevance of PL and SDT
in promoting PA among youth with disabilities, few to no program
specifically integrate both frameworks into their design. Moreover,
the existing literature often overlooks several implementation
factors, such as the adaptability details of programs in
community settings, the psychological outcomes for participants
and the role of the parents regarding program participation.

To address these gaps, this study aims to evaluate the
effectiveness of a recently adapted PA program, Bonheur en boule
(BEB), which was designed to develop the PL of youth with
various disabilities. Fostering inclusivity through a heterogeneous
group dynamic within a community setting, the BEB program
with SDT postulates

Specifically, the objectives are as follows: (1) measure changes in

aligns (see Supplementary file SI).
participants’ basic psychological needs’ satisfaction (autonomy,
competence and relatedness) and global self-esteem during
program participation; (2) measure participants’ intention to
pursue the program and practice PA afterwards (behavior
component of PL); and (3) describe parents’ satisfaction with BEB.

10.3389/fspor.2025.1580697

Materials and method
Study design and measures

A mixed method design was used to gather quantitative data on
the evolution of measured variables and qualitative data regarding
parents’ perception of the program. This approach was chosen to
gain a nuanced understanding of participants’ experiences and
outcomes during their time in the program (49). It enabled the
integration of quantitative measures to assess changes in
participants’ basic psychological needs, self-esteem and intention
to pursue PA, while qualitative data collection offered insights
into parents’ satisfaction with the program and enriched the
interpretation of quantitative findings. The mixed method design
allowed us to identify possible explanations for the presence or
absence of changes in the variables measured. By combining
both quantitative and qualitative methods, the present study
takes a pragmatic perspective, which aims to enhance the validity
and comprehensiveness of the methodological approach (50).

Recruitment

Prior to recruitment of participants, ethical approval was
obtained from the first author’s institutional research ethics board
[CERPPE-23-19-07.01]. To avoid bias and pressure and promote
voluntary participation, the primary instructor, who is also the
main author, was withdrawn from the data collection process. As
a result, he could not know who participated in the research. Two
weeks before start of the program, a research assistant initiated
recruitment by posting a video introduction to the project on the
main Facebook group page, accessible to all registered participants.
Group members were invited to signal their interest by contacting
the research assistant via email. The assistant arrived early the first
day to distribute consent forms, provide further details and obtain
the written consent of all participants and parents. This process
was repeated for both the fall and winter seasons (see Figure 2).
Parents were recruited using the same Facebook group page,
which invited them to an interview on their satisfaction with
the program.

N

N

Completion of End of the season (end

M esle e e Slsiieny et questionnaires for fall of completion for fall
proszamistarted (fall eceni vt participants (week 1, 7 group; Christmas
group recruitment) consent) il 15)) el
Two weeks before the ; Completion of End of the season (end
First day of the 5 g ;
restart of the program oy (i questionnaires for of completion for
(winter group prog e winter participants winter group; summer
recruitment) conse (week 1, 7 and 15) break)

FIGURE 2
Recruitment timeline.
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Participants

The study involved youth from two distinct cohorts,
representing both the fall and winter seasons. A total of 12

male participants (M, =13.27 vyears old, SD=5.42)
contributed to the experiment; they included seven individuals
(n=2 developmental coordination disorder; DCD, n=1

intellectual disability; ID, n=1 Down syndrome; DS, n=1
delay; DD, n=1 DS and ID,
developmental delay; DD, n =1 autism spectrum disorder; ASD

developmental n=1
and oppositional defiant disorder; ODD) from the fall cohort
and four individuals (n=1 DCD, n=1 ID AND DCD, n=1
DD, n=1 ODD) from the winter cohort. All participants
included in the study were boys, possibly because of the higher
prevalence of certain disabilities (e.g., ASD) and the specific
interest towards Dek Hockey (ball hockey) (51). Because one
participant was unable to complete the study, analyses were
conducted using a total of 11 participants (see Table 1).

Intervention—BEB program

Bonheur en boule (BEB) is a PA program adapted to meet the
needs of children, adolescents and young adults (aged 5-24) with
disabilities (multiple disorders: Down’s syndrome, intellectual
disability, More
specifically, it is an adapted Dek Hockey program aimed at

autism spectrum disorder, and so on).
meeting the needs for autonomy, competence and relatedness.
Training sessions took place every Saturday at the exact same
time. The program was divided into two 15-week seasons
respectively during fall (September to December) and winter
(January to April). Each session lasted 60 min (see Supplementary
file S1) and consisted of a free-play period (warm-up), a training
period (practice), a game period (play), and an endgame (cool-
down). The activity was supervised by six volunteers with a
background in intervention (e.g., psychoeducation, psychology,
education, etc.). The main goal was to offer youth with disabilities
an opportunity to practice sport in way that was safe, fun and
enjoyable. See Supplementary file S2 for detailed adaptions
through each phase of the program (arrival to end).

TABLE 1 Description of BEB groups.

Autumn (n=7)

Age 10.00 24.00 16.00 16.00 473
Years in BEB 1.00 7.00 4.00 3.00 2.38
Winter (n=4)

Age 7.00 12.00 8.50 7.50 2.38
Years in BEB .00 1.00 25 .00 50
Total (n=11)

Age 7.00 24.00 13.27 12.00 5.42
Years in BEB .00 7.00 2.64 2.00 2.66

Note: Age, years old; Years in BEB, number of years of participation in the BEB program; M,
mean; Min, minimum; Max, maximum; Md, median; SD, standard deviation; Total, autumn
and winter groups.
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Eligibility

Participants were eligible if they were five to 24 years old and
presented disabilities. The program is inclusive, and many
exceptions have been made in the past (e.g., acceptance of a
28-year-old participant). To date, no registration has been refused.

Procedure and data collection

On the first day of the program, a research assistant arrived 30 min
early to guide participants in completing the questionnaire behind
closed doors, allowing no contact with the main instructor. Once
done, each participant was free to go to the playground where an
assigned assistant instructor supervised the free-play period. This
process was the same for all questionnaires and took place at season’s
start (session 1; T1), in mid-season (session 7; T2) and at season’s end
(session 15; T3) for both cohorts of participants (fall and winter).
Each questionnaire included a special three-number code (99-99-99)
created by the participants to ensure confidentiality before the main
author associate the questionnaires for each measurement time.

As for assessing parents’ satisfaction with the program, another
research assistant contacted interested parents to determine their
preferred time for the interview; they were then sent an email with
the appropriate ZOOM link and secret code. During the meeting,
participants were asked for permission to record, and the
interview’s objectives were repeated. After the meeting, parents
were asked for additional comments and thanked for their
participation. The research assistant typed the verbatims, which
were anonymized to prevent identification by the main author.

Instruments

Each questionnaire included 25 questions, took about 15 min to
complete and consisted of five scales (global self-esteem, autonomy
need satisfaction, competence need satisfaction, relatedness need
satisfaction, and intention to be physically active) validated in
French in previous studies. All scales displayed acceptable internal
consistencies (¢ > 0.70) (52-55). The Cronbach’s () and Omega’s
(w) values presented in the next subsections were calculated using
the sample in the present study.

To measure global self-esteem, we used the French version of
the Self-Esteem Scale (EES-10) (55), which includes 10 items
(=0.78; ®=0.79; e.g., On the whole, I'm satisfied with myself).
Participants answered the questions using a 4-point Likert-type
scale ranging from (1) Totally disagree to (4) Totally agree. To
measure satisfaction of the three basic psychological needs, the
Psychological Needs Questionnaire, adapted in French by Girard
et al. (17), was used. This SDT-based scale has been previously
used with similar populations and various types of disabilities in
the context of PA (31, 56, 57). This questionnaire contains five
items to assess satisfaction of each of the three needs (autonomy,
competence, relatedness) for a total of 15 items, measured with a
7-point Likert-type scale ranging from (1) Strongly disagree to (7)
Strongly agree. The competence scale, as used by Standage, Duda
and Ntoumanis (58), is based on the Intrinsic Motivation
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Inventory (59) and includes five items (o = 0.75; @ = 0.73; e.g., Since
the start of the program, in my Dek Hockey sessions, I feel I'm quite
skilled). The autonomy scale, also developed by Standage, Duda
and Ntoumanis (58), contains five items (@ =0.64; © =0.74; e.g.,
Since the start of the program, in my Dek Hockey session, I feel
I can choose what activity to do). However, in the present study,
only four items were used, as removing one item (i.e., I engage in
physical activity because I want to) led to a better internal
(x=054: a=0.64; w=0.66: ©=0.74), thereby
enhancing the reliability of the autonomy scale without

consistency

compromising its conceptual validity. This item was removed
because it was potentially misinterpreted by participants, as its
lacked could lead to different
interpretations depending on personal experiences or functional

phrasing specificity and
limitations. Finally, to assess relatedness satisfaction, we used the
Echelle du sentiment d’appartenance sociale (54) consisting of five
items (¢=0.78;  =0.77; e.g., From the start of the program, in
my Dek Hockey session, I feel listened to by my peers).

To measure participants’ intention to practice PA in the next
three months and pursue the program as part of the PL behavior
component targeting engagement in PA, four questions were
added to the final version of the questionnaire (T3). All
questions were inspired by the French version developed by
Boudreau and Godin (52), which measures the intention to
practice PA in the next three months using a 7-point Likert-
type scale ranging from (1) Very unlikely to (7) Very likely.
The final
intention to re-enroll in the program and was answered by

question specifically targets the participant’s
checking Yes, No or I don’t know. It is, however, important to
note that intentions to engage in PA were not verified through

objective behavioral data.

Interviews

The individual semi-directed interview guide was created by
the author of the present study and consists of seven questions
asking parents about their satisfaction with BEB (e.g., How do
you rate your overall experience with the program so far?) and
the benefits their
participation in the program (e.g., What aspects of this program

they anticipated for child following
did you find most beneficial for your child?). The interviews
were conducted by a research assistant who ensured that
participants responded based on their own perceptions and did
not seek to guide their answers. The assistant also made sure
parents felt comfortable sharing their answers in a respectful
context conducive to exchange, and reassured them there were
no right or wrong answers by clarifying the objectives at the
start of the interview. See Supplementary file S3 for additional
details about the interview framework, which has been freely
translated from French.

Analyses
Quantitative analyses

Data were analyzed using SPSS statistical software (version
29). After the data were cleaned, descriptive analyses (ie.,
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means, median and standard deviation) were conducted to
describe the sample and display the time-point comparison for
basic psychological needs, global self-esteem and intention
variables. Because of the small sample size and non-normality
of the data (i.e., asymmetricity of distribution around the
mean) suggested by kurtosis and skewness analyses, non-
parametric tests were performed. The standard Friedman test
(60) was used to determine if differences existed among the
three time points across the following variables: autonomy,
competence, relatedness and global self-esteem. An a priori
established as the threshold for
significance. To control for the increased risk of false positives

alpha level of05 was
arising from multiple pairwise comparisons, a post hoc
Bonferroni correction was applied, resulting in a revised
significance level of.017 (60). The Wilcoxon signed-rank test
was used because of its suitability for paired, non-parametric
data. Effect sizes (r) were also calculated for Wilcoxon signed-
rank tests comparisons to enhance the interpretive value of the
results. The post-hoc Wilcoxon signed-rank test analysis
enabled us to measure changes in participants’ basic
psychological needs and global self-esteem following their
participation in the BEB adapted PA program and to identify
the differences across the three time points (i.e., before the

first session; T1, 7th session; T2, 15th session; T3).

Qualitative Analyses

Qualitative analyses were conducted using L'Ecuyer’s (61)
content analysis method, which identifies themes, occurrences
in the
Verbatim transcripts were reviewed by the research assistant

and divergences ideas expressed by participants.
who conducted the interviews, and the main author performed
a first reading to segment the transcripts into units of meaning
corresponding to the participants’ expressed ideas (49). Each
statement was assigned a specific meaning based on emerging
themes and categories, which the research assistant validated for
credibility (62). Categories were defined, and statements from
the second phase were organized within these categories and
subcategories. To ensure reliability in categorizing statements, a
second research assistant participated in the analysis. Through
comparison and discussion, an inter-judge agreement of 91%
was reached, after which the primary coder continued the
qualitative analysis independently. Thematic saturation was
reached within seven interviews, as no new information
regarding the satisfaction of the program emerged (63).
However, to confirm saturation, three additional interviews
were conducted, and all statements were validated through

verbatim analysis.

Results
This section presents the quantitative results of the
questionnaires completed by participants together with

qualitative feedback from parents’ interviews regarding their
satisfaction with the program.
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Quantitative

Participants reported a high level of intention to practice PA
over the next three months, with a mean score of 6.94
(SD =0.27). Accordingly, all participants (n=11) also expressed a
willingness (checked: Yes) to enroll again in the program
(options: Yes, No, I don’t know) in the next three months,
confirming their intention towards PA engagement. Descriptive
statistics for the intention to engage in PA over the next three
months, comparative time points for the basic psychological
needs and global self-esteem are presented in Table 2.

Results of the Friedman test point to significant differences
over time for all three basic psychological needs as well as global
self-esteem (see Table 3). Regarding competence need, the
Friedman test revealed a significant difference over time, 72,
N=11)=11.74, p=0.003. Post hoc that
competence satisfaction at T1 was significantly lower than at T2
(Z=-261, p=0.009, r=0.79) and T3 (Z=-2.68, p=0.007,
r=0.81). However, there was no significant difference between
T2 and T3 (Z=—-1.37, p=0.172, r=0.41).

Autonomy need also showed a significant difference over time,
742, N=11)=13.54, p=0.01. The Wilcoxon signed rank test
analysis revealed that autonomy satisfaction was significantly lower
at T1 than at T2 (Z=-2.81, p=0.005, r=0.85) and T3 (Z=-2.85,
p=0.004, r=0.86). However, autonomy satisfaction did not vary
significantly across T2 and T3 (Z=-2.01, p=0.044, r=0.61).

In terms of relatedness need, the Friedman test indicated a
significant difference over time, ;(2(2, N=11)=7.95, p=0.019.
Post hoc analysis showed that relatedness at T1 was significantly
lower than at T2 (Z=-2.82, p=0.005, r=0.85). The difference
between T1 and T3 (Z=-231,
p=0.021, r=0.70), suggesting a trend toward change. There was
no significant difference between T2 and T3 (Z=-0.63,
p=0.529, r=0.19).

Finally, with respect to global self-esteem, the Friedman test

analysis showed

approached significance

revealed a significant difference over time, 222, N=11) =12.60,
p=0.002. Post hoc analysis indicated that global self-esteem at T2

TABLE 2 Comparison time points for basic psychological needs and
global self-esteem.

N M Ma M s
3

Autonomy T1 11 3.75 6.50 5.20 9

Autonomy T2 11 5.00 7.00 6.01 .68
Autonomy T3 11 6.00 6.75 6.40 23
Competence T1 11 4.00 6.60 5.23 .83
Competence T2 11 4.80 7.00 6.00 73
Competence T3 11 5.20 7.00 6.36 46
Relatedness T1 11 3.80 6.80 5.45 99
Relatedness T2 11 5.60 7.00 6.38 .54
Relatedness T3 11 6.20 7.00 6.46 .30
Global self-esteem T1 11 3.00 3.70 3.23 25
Global self-esteem T2 11 3.00 3.90 3.34 28
Global self-esteem T3 11 3.00 4.00 3.56 27
Intention T3 11 6.00 7.00 6.94 27

Note: T1, at time 1 (first session); T2, at time 2 (7th session); T3, at time 3 (15th session); M,
mean; Min, minimum; Max, maximum; SD, standard deviation.
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was significantly lower than at T3 (Z=-2.64, p=0.008, r=0.80).
Additionally, global self-esteem at T1 was significantly lower than at
T3 (Z=-2.68, p=0.007, r=0.81), while no significant difference
was found between T1 and T2 (Z=-1.44, p =0.150, r=0.43).

Qualitative

Qualitative analyses identified two main categories assessing

parental satisfaction with the program: benefits for the
participants and acknowledgment of the program’s value. These
findings are based on interviews with parents (n=10) whose
children participated in the BEB program (See Supplementary file

S4 for a thematic summary).

Benefits for participants

This category includes parents’ reported and perceived benefits
in all spheres of development (affective, social, physical, cognitive)
for their child’s participation in BEB. Some parents also described
benefits that extended outside the program.

Affective

According to their parents, participants displayed notable
improvements in emotional maturity, anger management and
overall emotional regulation. These changes included greater
emotional flexibility, improved self-reliance and fewer emotional
outbursts. One parent shared the following:

I find he’s matured, he’s grown thanks to the Dek, and not just
that he’s grown, but also he’s developed because of the Dek
[...] he used to have a lot of tantrums and now he does this
a lot less since he started Bonheur en boule. (Parent 1).

This statement illustrates how parents perceived the program,
through its activities, helped reduce emotional outbursts and
fostered greater self-regulation. Parents also observed that
children were better able to navigate their emotions, showing
increased resilience in social interactions. As one parent stated,
“With time, things have really calmed down. Now, he’s less rigid
about certain things, like when he’s talking with others at the
Dek” (Parent 9). Parents believe these emotional improvements
were likely facilitated by the program’s emphasis on teamwork,
shared experiences and a supportive environment, which all
encouraged children to express themselves and collaborate
with others.

Social

Parents observed noticeable changes in their children’s social
behavior, particularly in terms of teamwork, communication with
peers and the coach, and the development of friendships with
children who shared similar experiences. One parent commented,
“In the beginning, he just wanted to play by himself, the ball was
his, but after, he learned that no, there’s the team, and then, we're
here to have fun” (Parent 1). This shows how parents felt the
program helped their children understand the value of team
spirit and collective play. In parents’ opinion, BEB fostered a
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TABLE 3 Basic psychological needs and global self-esteem evolution.

‘ Variable

Friedman test (¢°) p-value
Autonomy 13.54
Competence 11.74 .003
Relatedness 7.95 .019
Global self-esteem 12.60 .002

10.3389/fspor.2025.1580697

Post hoc comparisons Z-value
Time 1< Time 2 —2.81 .005
Time 1 < Time 3 —-2.85 .004
Time 2 =Time 3 —2.01 044
Time 1< Time 2 —2.61 .009
Time 1< Time 3 —2.68 .007
Time 2 = Time 3 —1.37 172
Time 1< Time 2 —2.82 .005
Time 1=Time 3 —2.31 .021
Time 2 = Time 3 —0.63 529
Time 1= Time 2 —1.44 150
Time 1< Time 3 —2.68 .007
Time 2 < Time 3 —2.64 .008

Note: Post hoc comparisons used Wilcoxon signed-rank tests with a Bonferroni correction (significance level set at p <0.017).

strong sense of belonging, enhancing team bonds and promoting
cooperation and camaraderie. As one parent noted, “There were
newcomers we didn’t know, and what we have to do then is
include them” (Parent 8). This highlights how parents perceived
the program facilitated the integration of new children and
strengthened friendships. Parents felt that the shared activities,
including common dress-up, pre-session discussions, and use of
a shared play area, further enhanced this sense of community,
making children more eager to participate actively.

Physical

Here, parents underscored the progress in their child’s
abilities, noting significant increases in motor skills and
dexterity. Specific observations highlight improvements in
motor coordination, the ability to maneuver the ball more
effectively, and faster movement across the field, along with
more successful passes. One parent stated, “He can throw
passes, can do everything [...] All his coordination has improved,
so we see a very big improvement” (Parent 4). What’s more,
several parents mention improvements in balance, agility and
overall endurance. Another parent noted their child could now
keep in pace with the game, showing greater confidence in his
physical abilities. Still another commented, “In the beginning, he
did a half hour, 45 min, now he does a whole hour and we have
stop. That’s
improvement, he does the whole time” (Parent 10). This

trouble getting him to where we see the
improvement was also reflected in a stronger sense of body
control and fewer physical hesitations during play. Furthermore,
parents highlight a greater sense of mobility and responsiveness
over time, attributing their child’s improvements to consistent
physical engagement in the program. One observed, “He’s much
more mobile. In the beginning he walked along as the ball
passed, he looked on. Now, he runs to get the ball” (Parent 5).

Cognitive

Parents noted significant cognitive improvements in their
children, particularly in areas such as understanding instructions,
perception of time and surroundings, anticipation, attention and
memory. These improvements were especially obvious in

children’s increasing awareness of the game, including their
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ability to anticipate plays and understand game strategies.
According to one parent:

In the beginning he was passive [...], We see he’s a little more
alert. He understands more about what’s happening. He
gradually came to understand more about passes, about
| shooting at the goal, etc. He shows cognitive improvement in

‘ line with his understanding of the game. (Parent 10).

This feedback illustrates how parents felt the program helped
their child become more alert and better able to anticipate and
engage with the game. Similarly, three parents (Parents 2, 6,
and 9) also observed improvements in their children’s ability to
follow game-related instructions, maintain attention during play,
and better remember key actions and strategies. One noted, “As
for the notion of time, he has a moderate to severe impairment,
it’s true, but he still manages to have a sense of time, and he
knows something’s about to happen” (Parent 2). This highlights
their child their
understanding of time and anticipation during the game.

how parents described how improved

Extended benefits

Parents also report various benefits extending beyond the
program itself, including the acquisition of transferable skills, such
as increased dexterity in other sports and enhancements in
skills.
According to one person, “Things were going well at school, so

academic  performance, particularly  problem-solving
I think that helped him everywhere” (Parent 4). Parents also noted
improved behavior at home, including greater responsiveness and
a better ability to follow instructions. One parent explained, “Then,
he gradually became less and less rigid at home too. He
understands instructions and does what he’s asked with less fuss”
(Parent 1). Additionally, the program contributed to improved
relationships with other adults and the formation of social
connections. One parent reported, “We celebrated his birthday, we
invited them, we went to play a big game of Laser Tag [...] Then
they switched to playing baseball too” (Parent 8). This feedback
underscores the program’s possible positive impact on participants’
social interactions and their ability to form new friendships and
engage in new activities outside the program.
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Acknowledgment of program'’s value

This category refers to parents’ opinion of the program as a
whole. It their
subcategories: program details, intention of future participation

includes points of view towards three

and global appreciation.

Program details

Parents appreciate the program’s flexibility, noting that it allows
children to explore and play in a supportive, free environment. They
also commend supervisors’ ability to adapt to various situations,
offering individual activities when necessary. This adaptability
that
encouraged to progress at their own pace. As one parent shared,

ensures children facing difficulties are included and
“Then, when something’s not working, they do other things, and
there’s no pressure either [...] they do shootouts, they try, they
succeed, they adapt it so they succeed in the end” (Parent 9).
Additionally, the presence of caring and committed adults,
particularly volunteers, is seen as a crucial element of the
program. One parent enthusiastically noted, “It was really great to
see a group where everybody helped each other, where everybody
congratulated each other and that we could all go there together.
Its not just a competition. It’s a family. A positive atmosphere”
(Parent 6). Parents also value the mixed group structure, where
children with different disabilities come together. This diversity
allows children to observe a range of needs and practice physical
activity in an inclusive setting and, at the same time, reduces
parental pressure. The result is a positive and non-competitive
atmosphere, as the following person illustrates:

Myself, I find it’s good because first of all, he can interact with
other children who have other needs and therefore his need’s
not the only one, so that lets him see other aspects or
persons who have different needs. Difference is beautiful in
all its splendor. (Parent 4).

Parents feel this approach encourages mutual support,
enhances development, and promotes a collaborative, positive
environment for children.

Intention towards future participation

Every parent reported their child would continue with the
program, reflecting a strong intention to remain involved. The
motivations behind this intention varied, with parents citing
factors such as fun, well-being, personal interest, social
relationships and the overall enjoyment of the activities their

child experienced. In the words of one parent:

So, I think that, really, he finds he’s capable and he’s having
successes. I imagine these are the reasons for his enrollment.
He asks us to play every season, so I think he likes it [..] He
likes the atmosphere and the group. He always talks

positively about them. (Parent 5).
This feedback underscores how the parents described the

positive impact of the program on the child’s experience and
highlights their strong desire to continue. Another parent
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commented, “We met other parents there, and we were hooked
from the start, from the first session on, we kept enrolling him”
(Parent 8). This illustrates how the program triggered an initial
enthusiasm in some parents that led to continued participation
for their child. Similarly, another parent emphasized the benefits
of the program, saying: “First, because it’s good for him and
second, because I really love the program” (Parent 6). These
statements collectively demonstrate the various positive factors
that drove parents’ decision to keep their children enrolled in
the program.

Global appreciation

Overall, parents who were interviewed expressed great
appreciation for the program regarding both their children and
themselves. Many parents highlighted the positive impact the
program had on their children’s emotional development and
well-being. As an example, “He’s happy when he’s participating,
so you know, that’s perfect, for sure. He develops a lot of good
things” (Parent 10). This reflection emphasizes the joy and
personal growth their
reported, “Just looking at [the children] makes me feel like going
out there to play. You can feel the hockey sticks and the balls, and
you feel like playing, that feeling’s contagious too” (Parent 5). This

child experienced. Another parent

underscores the contagious enthusiasm and excitement the
program generates for some parents. Parents also noted the
broader impact of the program on family dynamics, as the
following shows:

Thanks so much, it has such an impact, you know. We're
speaking for the child here, but really, it has a huge impact,
plus more for the parents because it strengthens the bond
between the parent, the child [...]. They have fun, they're

happy, they laugh. It’s their activity. (Parent 7).

This highlights how the program could have strengthened the
parent-child bond and brought joy to both. Additionally, another
parent indicated that the program offered some positive relief to
children facing significant challenges:

As for our children with big challenges, well, there are negative
challenges at school, you know, because it’s not the same
context [...], there, they can experience something positive

but it also leads to a good outlook. (Parent 7).

This suggests that, despite challenges in other areas of life, the
program may offer a positive experience that helps children focus
on their strengths and develop a more positive outlook.

Overall, while all the parental reports seem promising, it is
important to note that the sample was small (n=10 parents),
which may limit the generalizability of the results.

Discussion

This study aimed to assess how an adapted PA program (BEB)
influences participants’ basic psychological needs, global self-
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esteem and intention to engage in PA over a three-month period
together with parents’ satisfaction with the program. Results
indicate that the satisfaction of participants’ basic psychological
needs (autonomy, competence and relatedness) as well as global
self-esteem increased over time. These findings suggest that a PA
program based on SDT for youth with disabilities may represent
a promising approach. Moreover, the qualitative analyses
highlighted multiple benefits of the BEB program in cognitive,
affective, physical and social domains, contributing to the high
satisfaction levels reported by parents.

Evolution of participants’ basic
psychological needs and global self-esteem

As regards the first objective of this study, i.e., examination of
the basic psychological needs and global self-esteem, participants
report an overall increase in satisfaction concerning autonomy,
competence and relatedness as well as global self-esteem over
time. Notably, the significant increase found between T1 and T2
across all basic psychological needs suggests that the program
successfully met participants’ needs early on.

The growing satisfaction of the competence need among
participants is likely explained by the instructors’ consistent
encouragement during each session, which reinforced a sense of
achievement. This motivational strategy supports the existing
literature suggesting that positive feedback and achievable goals
are critical for competence development among youth with
disabilities as regards PA (4, 64). In line with this finding,
parents mention that the sessions included drills and practices
that respected children’s limits, potentially fostering their sense
of competence.

The increased satisfaction of the autonomy need (mainly from
T1 to T2) among participants may relate to the freedom, choices
and sense of control they experienced when participating in the
program’s activities. According to previous studies, respecting
individuals’ needs and paces while allowing them to make their
own decisions about their progress is crucial for satisfying the
need for autonomy (28, 65, 66). Likewise, research suggests that
adopting a more supportive style of guidance and fostering a
freer environment in PA is key to promoting autonomy among
youth with disabilities (67). Thus, the instructor’s approach of
intervening to lead and guide children only when necessary,
while encouraging them to play as they wish and make their own
choices, likely contributed to their sense of autonomy. This
explanation is well supported by parents who report that the
program’s flexibility allowed their children to choose both their
activities and the timing of their participation.

Finally, the improved satisfaction of the relatedness need
among participants may be explained by factors such as
teamwork, inclusion, group play, participants’ mutual support,
parents, and the instructor as well as discussions by the
instructor that extended to events beyond the program. As
previous research suggests, supportive social environments in PA
characterized by fair and equitable participation, a sense of
belonging teamwork  and

through opportunities  for
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interdependence facilitate and encourage relatedness for youth
with disabilities (68, 69). Parents also report that the instructor’s
presence promoted inclusivity in all group activities and play,
fostering a sense of belonging and connection. This approach is
consistent with research stressing the importance of social
integration for greater relatedness (70).

However, although a significant increase was observed between
the start and middle of the season (i.e., between T1 and T2) for
each basic psychological need, there was no significant rise
between T2 and T3. This could be because mean scores were
already high at T2 for all three basic psychological needs
(M >6.00), suggesting that after seven sessions, participants
already felt a sense of autonomy, competence and relatedness that
was sustained until the end of the season. Nevertheless, the
difference between the relatedness need measured at T1 and T3
and measured at T2 and T3 was not significant. We believe this is
because over half the participants (n=7) had taken part in the
program in previous years, giving them a high sense of relatedness
from the start (M =5.91). The significant change from T1 to T2
could, therefore, be attributed to new participants’ affiliation with
former participants. Still, although the difference between T1 and
T3 was not significant, it indicates a clear trend towards increased
satisfaction of the relatedness need over time (M = 6.46; p = 0.021).

As for global self-esteem, participants did not report
improvement until later in the program (i.e., between T2 and
T3). Hence, results suggest participants may take more time to
develop global self-esteem and realize their potential. This
finding agrees with previous studies, such as that of Scarpa (71),
stipulating that PA tends to positively impact self-esteem.
However, the finding of the current study stresses that
perseverance and support are essential to build self-esteem, as its
process of development appears to be more gradual than that of
other psychological needs. Implementing longer programs,
therefore, could potentially lead to a more significant and
sustained increase in global self-esteem over time for youth
with disabilities.

Intention to pursue BEB program and
physical activity

Concerning the second objective, measure participants’
intention to pursue the program and practice PA afterwards, all
participants expressed a desire to pursue the program and
demonstrated the intention to engage in PA during the following
three months. This is an indicator of PL, as it reflects their
confidence and competence toward PA participation with a view
to maintaining an active lifestyle. Indeed, previous research
suggests that sustained motivation and participation in PA are
crucial elements of PL and are essential for leading a physically
active life (19, 38, 72, 73). Therefore, it is important to note that
all participants in the program from the fall season continued in
the winter season. However, we did not specifically measure PA
outside the which lead to
uncertainties regarding true continuation in PA participation in

engagement program, could

the near future.
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Parents’ satisfaction and benefits of the
program

Regarding our third objective, i.e., describe parents’ satisfaction
with BEB, parents report notable improvements in their children’s
understanding of instructions, perception of time, attention span
the
facilitated by participation. These cognitive gains suggest that the

and memory retention, emphasizing cognitive gains
program significantly enhanced participants’ ability to process
information and engage with the game on a deeper level. For
example, parents tend to stress the importance of cognitive skills
like inhibition and memory, largely because they can observe
them at home and be offered feedback from the school. Thus,
participation appears to develop a sense of focus, understanding
and reflection in children. Detailed explanations about the game
and drills along with an emphasis on autonomy, which is
supported by quantitative results showing an increase in
autonomy need satisfaction over time, allow children to pause to
reflect and adapt to various situations with the support of their
instructors. This structured yet flexible approach seems to foster
cognitive development indirectly. The assessment of cognitive
improvements in PA can indeed be challenging, as it requires
specific materials, knowledge and measurement tools (74-76).
Parents also report enhanced emotional regulation and reduced
instances of emotional outbursts in their children, underscoring the
program’s impact on their affective development. The reason is
most likely the program’s structure, which offers participants the
freedom to play and express themselves upon entering the field,
while making instructors available to provide support as needed.
As well, the diversity within the groups, in terms of both age and
disability, fosters a nurturing environment. For example, older or
more experienced participants frequently act as mentors by
helping newer or younger participants. This dynamic encourages
newer participants to focus on the game and observe how more
advanced players manage their emotions and behavior. This
peer-to-peer interaction not only promotes a caring atmosphere,
but also enhances the overall emotional and social growth of all
participants. To our knowledge, no literature to date has
with
research

addressed  peer-to-peer
PA
underscores how peer-to-peer support in sports programs

mentoring between people

disabilities in settings. However, previous
enhances social inclusion and empowerment for individuals with
disabilities, fostering a supportive and nurturing environment
(77, 78). Although this aspect was not a component of the BEB
program, the emergence of this dynamic highlights the potential
of peer-to-peer support as a mechanism for promoting
relatedness and engagement in PA program settings. Given its
potential to foster social and affective development, peer-to-peer
support might represent a relevant strategy to facilitate inclusion
and should be explored in future studies within adapted
PA interventions.

the

relationships with peers and a heightened sense of camaraderie

Similarly, development of social bonds, improved
among participants highlight the program’s social benefits. BEB
emerges as a beacon of social inclusion in community settings,

promoting a supportive and accepting environment where
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children with diverse disabilities can thrive. As such, the program
not only satisfies the need for relatedness, but also allows parents
to observe friendships being formed through the interaction of
multiple individuals with different disabilities. This is important
given that these individuals often have fewer relationships than
their non-disabled peers (22, 23). Furthermore, this collaboration
between participants has proved to be an advantage in
unforeseen ways. Specifically, according to their parents, children
have become more attuned to the needs of others and actively
assist them whenever possible. This is supported by quantitative
results, which reveal an increase in relatedness need satisfaction
over time. Indeed, one of the key points of group-based PA is to
promote PA participation via sports interaction, which often
yields multiple social benefits. Some studies show similar
findings, insofar as PA participation serves to foster a sense of
by

encouraging peer-to-peer interactions (21, 79). Children and

acceptance creating opportunities for friendship and
adolescents in these programs report smoother social interactions
(79) and improved social communication skills because team
sports encourage players to support each other (80). Thus,
that
programs like BEB appears to improve interpersonal and social
skills (81).

Opverall, examination of the qualitative data uncovers insights

parents report participation in group-based activity

into the potential long-term implications of BEB for children’s
development and the sustainability of its positive outcomes. In
the
adaptability, flexibility and emphasis on inclusivity as the key

terms of sustainability, parents point to program’s
reasons for its longevity and resilience. Said adaptability and
flexibility inform both parents’ trust and young people’s
confidence, as the activities are implemented in a safe and
friendly environment. In parents’ view, these components are
important because they address children’s needs as well as
parents’ concerns and uncertainties regarding their children’s
well-being when participating in the program. There’s no doubt,
as previous research shows, that parents of youth with disabilities
often fear their child will experience difficulties, failures, injury or
children (15, 82). This

opportunities for these young people because parents seek to

the teasing of other can limit
prevent such problems and consequently reduce the occasions
for their child to engage in activities (82).

Alternatively, and as mentioned in the interviews, parents who
trust the program tend to keep their children enrolled for a longer
period, thereby promoting long-term benefits. In fact, parents
that

demonstrate its benefits. Similarly, previous research shows that

report certain long-time participants continue to
parents’ perceived support and needs fulfillment also play a
crucial role in PA participation (83). Parents’ interview responses
focus, notably, on satisfaction of the three basic psychological
needs and the development of PL, even though the interview
did not these (See

Supplementary file S3). This needs fulfillment supported their

template specifically include topics
decision to have their children participate in the following
season. Previous studies (84, 85) maintain that parents’ support
and perceptions of PA are immensely important, as they often

act as facilitators or obstacles to their children’s participation.
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Their positive perception of the BEB program not only makes it
more likely their children will continue participating, but also
encourages them to explore additional PA opportunities.

Comparison with adapted PA interventions
in other settings

Some systematic reviews have shown the effectiveness of
school-based, therapy-based and clinical-based adapted PA
skills,
development (86, 87). These settings often emphasize on

interventions in improving motor fitness or social
structured and controlled environments to ensure participation,
guided by trained individuals. Some programs grounded in SDT
or PL, mainly in school-based settings, have also highlighted the
importance of satisfying the three basic psychological needs to
enhance motivation and foster key components of PL to sustain
in PA (25, 88-90). the BEB

program’s flexible and inclusive approach may foster greater

engagement In comparison,
peer-to-peer interaction, autonomy and motivation, particularly
because participation is voluntary and less externally regulated.
Additionally, since the program operates in a real-life setting, the
outcomes gained from the program may be perceived differently
by participants, as it directly engages their capacity to take action
outside controlled environments such as schools and clinical
settings. Therefore, this context may enhance their self-esteem
and motivation in a unique way, as accomplishing goals or
actions in everyday life can feel more meaningful and
empowering compared with controlled settings. Overall, while
more research is still needed on adapted PA programs, these
findings highlight how community-based program like BEB
could complement school or clinical settings, pointing to several
practical implications for future program development.

Practical implications

In general, appreciation for the program and the intention to
engage in PA over the coming three months show that a PA
program focused on satisfying the needs for competence, autonomy
and relatedness provides a strong framework for interventions
targeting individuals with various disabilities. Consistent with
previous studies, participants’ intention to pursue PA is often
associated with perceived autonomy, competence and relatedness,
whose fulfillment increases engagement and PA participation (91).

Accordingly, a particular element fostering a sense of relatedness
is the framework formed by the program’s composition and values
(see TIDieR; Supplementary file S1), which encourages a
supportive and inclusive environment. Multiple parents report the
program felt authentic and made their child feel part of a larger
organization, of a team where each person had a role to play and
every step
environments where each person feels part of the group, and

was involved of the way. Thus, promoting
which promote support, safety and well-being through positive
interactions, is essential for programs aimed at building strong

connections and a sense of belonging. In addition, programs
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should consider holding outside events including tournaments,
official competitions, group dinners and recreational activities to
strengthen a sense of community among participants.

Another key factor is the program’s flexibility, which was
consistently emphasized by parents and directly linked to the
autonomy need. Thus, it’s essential to maintain flexibility when
structuring programs and meet participants’ needs by offering
choices at every stage and remaining open to suggestions and
ideas from both parents and participants. Even when the role
played is a minimal one, ensuring that participants’ and parents’
voices are heard and taken into account is crucial for promoting
autonomy and engagement.

In terms of the competence need, an important aspect is offering
participants sufficient space to discover new skills, explore new
methods, try new movements and become familiar with the
equipment and environment. The fact the instructor intervenes
only when a participant asks for help, requires a demonstration,
or encounters significant difficulty is essential to support and
maintain this approach. This process allows participants to act and
persevere on their own, fosters effort and promotes success by
adapting certain parts of exercises or gameplay to individual
abilities. Moreover, the use of specialized materials conduces to the
discovery of new competencies and skills. Programs should
therefore introduce a greater diversity of activities, equipment, and
challenges to further support skill development and encourage
creativity among participants by allowing them to explore at their
own pace, even when they don’t immediately succeed.

Parents say that their main reasons for continuing with the
BEB program are their child’s interest and enjoyment. Certainly,
the importance of choosing a preferred PA to have fun
while being motivated and focused promotes enjoyment
and involvement (92). As well, the interests of young people with
disabilities must be emphasized in programs to support their
motivation, as this aligns with STD and targeted benefits (28, 30).

Additionally, a study conducted by Shields et al. (93)
demonstrates the effectiveness of pairing children with disabilities
with non-disabled children. The current study expands on this
method by pairing more experienced players with less experienced
ones, regardless of their differences. In fact, parents mention that
the involvement of participants with multiple disabilities was a
new and enriching experience for both their child and themselves.
It helped them realize it’s possible for those with limitations to
engage in PA with the support of adapted measures and a
dedicated staff. Moreover, the diversity of abilities among
participants encouraged children to develop their own approaches
or techniques by observing and learning from other children using
different methods. Similarly, a study conducted by Willis et al.
(94), argues that group-based interventions that foster a supportive
atmosphere, encourage social connections, provide role models,
and adapt activities to children’s abilities are crucial components
for meaningful participation.

On another note, parents could easily observe cognitive
improvements in their children, indicating their importance in the
evaluation of cognitive development. Parents should thus be
considered more often, as the assessment of cognitive components
requires more materials, knowledge, and measurement tools (74-76).
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Finally, more steps must be taken to improve recruitment; an
example is by reaching out to more girls. As parents report in
the interviews, most participants were drawn to the program
through networking. Leveraging this method could be an
effective strategy to promote the inclusion of girls. Additionally,
targeting outreach campaigns, collaboration with schools, and
with
enhance recruitment efforts and ensure greater participation.

partnerships community organizations could further

Study limitations and directions for future
research

This study’s key strength involves implementing a program that
fosters the basic psychological needs and global self-esteem of youth
with different disabilities by combining the SDT framework with PL
to promote PA participation. However, it includes several limitations
that are addressed and grouped into three themes: sample-related,
methodological, and generalizability concerns.

Sample-related limitations

First, the sample size was small, as many children were unable to
participate owing to comprehension difficulties. As well, one
participant was obliged to drop out for personal reasons, resulting
in some missing data. Future studies should therefore use larger
samples over longer periods to improve the reliability and
generalizability of results while minimizing the impact of
participant dropout, especially in view of the challenges faced by
individuals with disabilities. Second, all participants were boys,
possibly because of the higher prevalence of certain disabilities
(e.g., ASD) (51) found in males. This gender imbalance, favoring
males, may limit the generalizability of the findings, as no female
participants were included in the current study. In future studies,
more inclusive recruitment strategies should be implemented, such
as targeted outreach, school collaborations, parents networking
and promotion through local community centers, in order to
promote greater gender diversity and increase participation.

Methodological limitations

Third, the current study did not specifically document or
measure the effects of peer-to-peer mentoring and nurturing,
which likely contributes to the satisfaction of the basic
psychological needs. Further research is needed regarding peer-
to-peer mentoring and the nurturing process in PA settings
among youth with disabilities as this may be an interesting way
to enhance relatedness and PA participation. Fourth, this study
was based entirely on self-report questionnaires, which can
introduce bias, inaccuracies and inconsistencies because of their
reliance on participants’ subjective perceptions. To limit bias
related to self-reported measures, particularly regarding the basic
could
tests,

future studies

(e.g.
accelerometers, performance metrics or observational data) and

psychological needs and intentions,

incorporate  objective  assessments physical
third-party observations by trained observers, ensuring a more
accurate representation of participants’ experiences. Likewise, the

measures of participants’ intentions did not include direct
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assessments of behaviors that would confirm these intentions.
More research is therefore needed to evaluate PA participation in
the months following the program to determine whether
intentions translate into sustained behavioral changes and to
assess the program’s long-term impact on participants’ PA levels.

Generalizability limitations

Fifth, the program did not include certain disabilities (e.g.,
limiting  the
should
consequently explore heterogeneous group settings involving less

visual impairments, hearing impairments),

generalizability of the outcomes. Future research
common disability types (e.g., Fragile X syndrome), as this
approach offers more realistic scenarios and potential strategies
for implementation in community environments to promote
inclusivity. The sixth and last limitation concerns the absence of
previous PA experience measurement as a confounding variable,
along with the lack of a control group for comparison, which
could hinder the validity of this study and warrants caution
when interpreting the results as evidence of a causal relationship.
Future research should therefore address these issues by
including a control group and considering participants™ previous

PA experiences to enhance the study’s validity.

Conclusion

Most studies examining PA programs focus on assessing the
effectiveness or outcomes of interventions while often neglecting
critical factors such as feasibility, reproducibility, and validity for
implementation in community settings or real-world applications
(39). However, BEB shows the possibility of implementing an
adapted, group-based PA program using a framework grounded
in SDT to promote PL behaviors and benefits through cognitive,
affective, physical, and social development for youth with diverse

disabilities. A key indicator of PL 1is fostering lifelong
engagement in PA (19). The development of PL not only
enhances participation in PA, but also supports further

advancement of PL itself (38). In this study, these effects are seen
in the
affective, physical, social), equipping children with valuable tools

improvements across multiple domains (cognitive,
to navigate future challenges and opportunities, such as engaging
in other PA programs. While these results are encouraging, they
should be interpreted with caution given the small sample size
and the

experimental designs, such as controlled trials and longitudinal

lack of control group. Further research using
studies, is needed to validate the program’s potential for broader
use and sustainability. Furthermore, parents’ expressed intentions
for their children to continue in the program underscore its
perceived value and feasibility, but these perceptions still require

further examination through behavioral data.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

frontiersin.org


https://doi.org/10.3389/fspor.2025.1580697
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

D'Amours et al.

Ethics statement

The studies involving humans were approved by Comité
d’éthique de la recherche -Université du Québec & Trois-Riviéres
—psychologie et psychoéducation—CERPPE-23-10-07.01. The
studies were conducted in accordance with the local legislation
and institutional requirements. Written informed consent for
participation in this study was provided by the participants’ legal
guardians/next of kin.

Author contributions

JD: Writing - original draft, Writing — review & editing. SG:
Formal analysis, Writing - review & editing, Supervision. PM:
Supervision, Writing — review & editing. P-LV: Conceptualization,
Data curation, Methodology, Writing - review & editing.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This research was
financially supported by the UQTR Junior Research Chair on
motivation and inclusion in physical activity, from childhood to
adolescence.

Acknowledgments

We would like to thank DekHockey Drummond for their
valuable support in facilitating Bonheur en boule program for all
those years.

References

1. ParticipACTION. Le Réle de la Famille Dans L'activité Physique, Les
Comportements Sédentaires et le Sommeil des Enfants et des Jeunes. L’édition 2020
du  Bulletin de Lactivité Physique Chez Les Enfants et Les Jeunes de
ParticipACTION.  ParticipACTION.  (2020). Available online at: https://
participaction.cdn.prismic.io/participaction/
3b498307-98¢1-4210-8155-69322766799f_Bulletin_complet.pdf (Accessed July, 2023).

2. Fox KR, Corbin CB. The physical self-perception profile: development and
preliminary validation. J Sport Exerc Psychol. (1989) 11(4):408-30. doi: 10.1123/jsep.
11.4.408

3. Sonstroem RJ. Exercise and self-esteem. In: Morgan WP, editor. Exercise and
Mental Health. Washington, DC: Taylor & Francis (1997). pp. 128-43.

4. 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). doi: 10.1542/peds.2021-054664

5. Nemcek D. Self-esteem in people with physical disabilities: differences between
active and inactive individuals. Acta Fac Educ Phys Univ Comenianae. (2017)
57:34-47. doi: 10.1515/afepuc-2017-0004

6. 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. ] Sports Sci. (2019) 37(19):2253-62.
doi: 10.1080/02640414.2019.1627696

7. Kjonniksen L, Anderssen N, Wold B. Organized youth sport as a predictor of
physical activity in adulthood. Scand ] Med Sci Sports. (2009) 19(5):646-54. doi: 10.
1111/j.1600-0838.2008.00850.x

Frontiers in Sports and Active Living

10.3389/fspor.2025.1580697

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of
the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher, the
and the
evaluated in this article, or claim that may be made by

editors reviewers. Any product that may be
its manufacturer, is not

the publisher.

guaranteed or endorsed by

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fspor.2025.
1580697/full#supplementary-material

8. Miller K, Morley C, Fraser BJ, Gall SL, Cleland V. Types of leisure-time physical
activity participation in childhood and adolescence, and physical activity behaviours
and health outcomes in adulthood: a systematic review. BMC Public Health. (2024)
24:1789. doi: 10.1186/s12889-024-19050-3

9. Ginis KAM, 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. doi: 10.1016/S0140-6736(21)01164-8

10. Columna L, Prieto L, Elias-Revolledo G, Haegele JA. The perspectives of parents
of youth with disabilities toward physical activity: a systematic review. Disabil Health J.
(2020) 13(2):100851. doi: 10.1016/j.dhjo.2019.100851

11. McGarty AM, Melville CA. Parental perceptions of facilitators and barriers to
physical activity for children with intellectual disabilities: a mixed methods
systematic review. Res Dev Disabil. (2018) 73:40-57. doi: 10.1016/j.ridd.2017.12.007

12. Njelesani J, Leckie K, Drummond ], Cameron D. Parental perceptions of barriers
to physical activity in children with developmental disabilities living in Trinidad and
Tobago. Disabil Rehabil. (2015) 37(4):290-5. doi: 10.3109/09638288.2014.918186

13. Alesi M, Pepi A. Physical activity engagement in young people with down
syndrome: investigating parental beliefs. J Appl Res Intellect Disabil. (2017)
30(1):71-83. doi: 10.1111/jar.12220

14. Moran TE, Gibbs DC, Mernin L. The empowerment model: turning barriers into
possibilities. Palaestra. (2017) 31(2):19-27.

15. Fay T, Wolff E. Disability in sport in the twenty-first century: creating a new
sport opportunity spectrum. Boston Univ Int Law J. (2009) 27:231-48.

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fspor.2025.1580697/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fspor.2025.1580697/full#supplementary-material
https://participaction.cdn.prismic.io/participaction/3b498307-98c1-4210-8155-69322766799f_Bulletin_complet.pdf
https://participaction.cdn.prismic.io/participaction/3b498307-98c1-4210-8155-69322766799f_Bulletin_complet.pdf
https://participaction.cdn.prismic.io/participaction/3b498307-98c1-4210-8155-69322766799f_Bulletin_complet.pdf
https://doi.org/10.1123/jsep.11.4.408
https://doi.org/10.1123/jsep.11.4.408
https://doi.org/10.1542/peds.2021-054664
https://doi.org/10.1515/afepuc-2017-0004
https://doi.org/10.1080/02640414.2019.1627696
https://doi.org/10.1111/j.1600-0838.2008.00850.x
https://doi.org/10.1111/j.1600-0838.2008.00850.x
https://doi.org/10.1186/s12889-024-19050-3
https://doi.org/10.1016/S0140-6736(21)01164-8
https://doi.org/10.1016/j.dhjo.2019.100851
https://doi.org/10.1016/j.ridd.2017.12.007
https://doi.org/10.3109/09638288.2014.918186
https://doi.org/10.1111/jar.12220
https://doi.org/10.3389/fspor.2025.1580697
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

D'Amours et al.

16. Lindsay S. Accessible and inclusive transportation for youth with disabilities:
exploring innovative solutions. Disabil Rehabil. (2020) 42(8):1131-40. doi: 10.1080/
09638288.2018.1517194

17. Girard S, Paquet A, McKinnon S, Rousseau M. Supporting inclusive physical
literacy development in leisure settings: building on the affective dimension. Revue
phénEPS/PHEnex J. (2023) 13(2).

18. Pushkarenko K, Causgrove Dunn J, Wohlers B. Physical literacy and inclusion: a
scoping review of the physical literacy literature inclusive of individuals experiencing
disability. Prospects Q Rev Comp Educ. (2021) 50(1-2):107-26. doi: 10.1007/s11125-
020-09497-8

19. International Physical Literacy Association. International Physical Literacy
Association. Plymouth: Author (2016). Available online at: www.physical-literacy.
org.uk (Accessed June, 2024).

20. Sport for Life. Physical literacy [Internet]. Victoria, BC: Sport for Life (2022).
Available online at: https://sportforlife.ca/physical-literacy/

21. 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. doi: 10.1123/apaq.2017-0012

22. King G, Keenan S, McDougall C, Oake M. Investigating a participation-based
friendship intervention for youth with disabilities: effects on goal attainment, social
self-efficacy, and engagement. Phys Occup Ther Pediatr. (2020) 40(2):152-67.
doi: 10.1080/01942638.2019.1646376

23. Suhs MC, Bryant BL, Hilderbrand TL, Holmbeck GN. The importance of
friendship: influence of peer relationships on physical and mental health in youth
with spina bifida. J Pediatr Psychol. (2025) 50(6):479-87. doi: 10.1093/jpepsy/jsaf020

24. Let’s Play BC. Physical literacy for children with disabilities [Internet].
Vancouver, BC: BC Wheelchair Basketball Society (2018). Available online at:
http://www.letsplaybc.ca/physical-literacy (Accessed July, 2024).

25. Saxena S, Shikako Thomas K. Physical literacy programs for children with
disabilities: a realist review. Leisure/Loisir. (2020) 44(2):199-224. doi: 10.1080/
14927713.2020.176011

26. Yi KJ, Cameron E, Patey M, Loucks-Atkinson A, Loeffler TA, McGowan E, et al.
University-based physical literacy programming for children: canadian community
stakeholders’ summer camp staff—training—motivation recommendations. Health
Promot Int. (2019) 34(5):992-1001. doi: 10.1093/heapro/day063

27. Deci EL. Intrinsic Motivation. New York: Plenum Press (1975).

28. Deci EL, Ryan RM. The “what” and “why” of goal pursuits: human needs and
the self-determination of behavior. Psychol Ing. (2000) 11(4):227-68. doi: 10.1207/
$15327965PLI1104_01

29. Ryan RM, Deci EL. Self-determination Theory: Basic Psychological Needs in
Motivation, Development, and Wellness. New York: Guilford Publications (2017).

30. Ryan RM, Deci EL. Intrinsic and extrinsic motivation from a self-determination
theory perspective: definitions, theory, practices, and future directions. Contemp Educ
Psychol. (2020) 61:101860. doi: 10.1016/j.cedpsych.2020.101860

31. Bentzen M, Malmquist LK. Differences in participation across physical activity
contexts between adolescents with and without disability over three years: a self-
determination theory perspective. Disabil Rehabil. (2022) 44(9):1660-8. doi: 10.
1080/09638288.2021.1894489

32. Cairney J, Dudley D, Kwan M, Bulten R, Kriellaars D. Physical literacy, physical
activity and health: toward an evidence-informed conceptual model. Sports Med.
(2019) 49(3):371-83. doi: 10.1007/s40279-019-01063-3

33. Jefferies P, Ungar M, Aubertin P, Kriellaars D. Physical literacy and resilience in
children and youth. Front Public Health. (2019) 7(346). doi: 10.3389/fpubh.2019.
00346

34. Stuckey M, Richard V, Decker A, Aubertin P, Kriellaars D. Supporting holistic
wellbeing for performing artists during the COVID-19 pandemic and recovery: study
protocol. Front Psychol. (2021) 12:577882. doi: 10.3389/fpsyg.2021.577882

35. Andrews J, Falkmer M, Girdler S. Community participation interventions for
children and adolescents with a neurodevelopmental intellectual disability: a
systematic review. Disabil Rehabil. (2015) 37(10):825-33. doi: 10.3109/09638288.
2014.944625

36. Rimmer JH, Vanderbom KA, Graham ID. A new framework and practice center
for adapting, translating, and scaling evidence-based health/wellness programs for
people with disabilities. J Neurol Phys Ther. (2016) 40(2):107-14. doi: 10.1097/NPT.
0000000000000124

37. Shields N, Synnot A. Perceived barriers and facilitators to participation in
physical activity for children with disability: a qualitative study. BMC Pediatr.
(2016) 16(1):1-10. doi: 10.1186/512887-016-0544-7

38. Edwards LC, Bryant AS, Keegan RJ, Morgan K, Jones AM. Definitions,
foundations and associations of physical literacy: a systematic review. Sports Med.
(2017) 47(1):113-26. doi: 10.1007/s40279-016-0560-7

39. 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

Frontiers in Sports and Active Living

15

10.3389/fspor.2025.1580697

with disabilities: a review of reviews. Adapt Phys Activ Q. (2020) 37(2):211-34.
doi: 10.1123/apaq.2019-0081

40. Chen CC, Ryuh Y], 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. ] Dev Phys Disabil. (2019) 31:487-99. doi: 10.1007/s10882-
018-09655-z

41. Choi PHN, Cheung SY. Effects of an 8-week structured physical activity program
on psychosocial behaviors of children with intellectual disabilities. Adapt Phys Activ Q.
(2016) 33(1):1-14. doi: 10.1123/APAQ.2014-0213

42. Moran TE, Block ME. Barriers to participation of children with disabilities in
youth sports. Teach Except Child Plus. (2010) 6(3):n3.

43. Goodwin DL, Watkinson EJ. Inclusive physical education from the perspective
of students with physical disabilities. Adapt Phys Activ Q. (2000) 17(2):144-60. doi: 10.
1123/apaq.17.2.144

44. Rimmer JA, Rowland JL. Physical activity for youth with disabilities: a critical
need in an underserved population. Dev Neurorehabil. (2008) 11(2):141-8. doi: 10.
1080/17518420701688649

45. Peri¢ DB, Mili¢evi¢-Marinkovi¢ B, Djurovi¢ D. The effect of the adapted soccer
programme on motor learning and psychosocial behaviour in adolescents with down
syndrome. J Intellect Disabil Res. (2022) 66(6):533-44. doi: 10.1111/jir.12881

46. Hsu PJ, Yeh HL, Tsai CL, Chu CH, Chen FC, Pan CY. 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. doi: 10.3390/ijerph18137059

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.
doi: 10.3390/ijerph18168515

48. Gasana J, O’Keeffe T, Withers TM, Greaves CJ. A systematic review and meta-
analysis of the long-term effects of physical activity interventions on objectively
measured outcomes. BMC Public Health. (2023) 23:1697. doi: 10.1186/s12889-023-
16541-7

49. Creswell JW, Creswell JD. Research Design. 6th ed Thousand Oaks, CA: SAGE
Publications, Inc (2022). Available online at: https://bookshelf.vitalsource.com/
books/9781071817964

50. Anadén M. Les méthodes mixtes: implications pour la recherche “dite”
qualitative. Rech Qual. (2019) 38(1):105-23. doi: 10.7202/1059650ar

51. Werling DM, Geschwind DH. Sex differences in autism spectrum disorders.
Curr Opin Neurol. (2013) 26(2):146-53. doi: 10.1097/WCO.0b013e32835ee548

52. Boudreau F, Godin G. Understanding physical activity intentions among French
Canadians with type 2 diabetes: an extension of Ajzen’s Theory of planned behaviour.
Int ] Behav Nutr Phys Act. (2009) 6(35). doi: 10.1186/1479-5868-6-35

53. Brien M, Forest J, Mageau GA, Boudrias JS, Desrumaux P, Brunet L, et al. The
basic psychological needs at work scale: measurement invariance between Canada and
France. Appl Psychol Health Well-Being. (2012) 4(2):167-87. doi: 10.1111/j.1758-0854.
2012.01067.x

54. Richer SF, Vallerand R. Construction et validation de 'Echelle du sentiment
d’Appartenance Sociale (ESAS). Rev Eur Psychol Appl. (1998) 48(2):129-37.

55. Vallieres EF, Vallerand RJ. Traduction et validation canadienne-francaise de
I'Echelle de I'Estime de soi de Rosenberg. Int ] Psychol. (1990) 25(2):305-16.
doi: 10.1080/00207599008247865

56. Sur MH, Shapiro DR, Li H. Measurement of basic psychological needs for
physical activity participation for college students with intellectual disabilities: a
validation study. J Appl Res Intellect Disabil. (2024) 37(5):e13246. doi: 10.1111/jar.
13246

57. Saebu M, Serensen M, Halvari H. Motivation for physical activity in young
adults with physical disabilities during a rehabilitation stay: a longitudinal test of
self-determination theory. J Appl Soc Psychol. (2013) 43(3):612-25. doi: 10.1111/j.
1559-1816.2013.01042.x

58. Standage M, Duda JL, Ntoumanis N. A model of contextual motivation in
physical education: using constructs from self-determination and achievement goal
theories to predict physical activity intentions. ] Educ Psychol. (2003) 95(1):97-110.
doi: 10.1037/0022-0663.95.1.97

59. McAuley E, Duncan T, Tammen VV. Psychometric properties of the intrinsic
motivation inventory in a competitive sport setting: a confirmatory factor analysis.
Res Q Exerc Sport. (1989) 60(1):48-58. doi: 10.1080/02701367.1989.10607413

60. Pereira DG, Afonso A, Medeiros FM. Overview of Friedman’s test and post-hoc
analysis. Commun Stat Simul Comput. (2015) 44(10):2636-53. doi: 10.1080/03610918.
2014.931971

61. L’Ecuyer R. Méthodologie de L’analyse Développementale de Contenu: Méthode
GPS et Concept de Soi. Québec: Presses de I'Université du Québec (1990).

62. Karsenti T, Savoie-Zajc L. La Recherche en Education: Etapes et Approches. 4e éd
revue et mise a jour. Montréal: Presses de I'Université de Montréal (2018).

frontiersin.org


https://doi.org/10.1080/09638288.2018.1517194
https://doi.org/10.1080/09638288.2018.1517194
https://doi.org/10.1007/s11125-020-09497-8
https://doi.org/10.1007/s11125-020-09497-8
http://www.physical-literacy.org.uk
http://www.physical-literacy.org.uk
https://sportforlife.ca/physical-literacy/
https://doi.org/10.1123/apaq.2017-0012
https://doi.org/10.1080/01942638.2019.1646376
https://doi.org/10.1093/jpepsy/jsaf020
http://www.letsplaybc.ca/physical-literacy
https://doi.org/10.1080/14927713.2020.176011
https://doi.org/10.1080/14927713.2020.176011
https://doi.org/10.1093/heapro/day063
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1080/09638288.2021.1894489
https://doi.org/10.1080/09638288.2021.1894489
https://doi.org/10.1007/s40279-019-01063-3
https://doi.org/10.3389/fpubh.2019.00346
https://doi.org/10.3389/fpubh.2019.00346
https://doi.org/10.3389/fpsyg.2021.577882
https://doi.org/10.3109/09638288.2014.944625
https://doi.org/10.3109/09638288.2014.944625
https://doi.org/10.1097/NPT.0000000000000124
https://doi.org/10.1097/NPT.0000000000000124
https://doi.org/10.1186/s12887-016-0544-7
https://doi.org/10.1007/s40279-016-0560-7
https://doi.org/10.1123/apaq.2019-0081
https://doi.org/10.1007/s10882-018-09655-z
https://doi.org/10.1007/s10882-018-09655-z
https://doi.org/10.1123/APAQ.2014-0213
https://doi.org/10.1123/apaq.17.2.144
https://doi.org/10.1123/apaq.17.2.144
https://doi.org/10.1080/17518420701688649
https://doi.org/10.1080/17518420701688649
https://doi.org/10.1111/jir.12881
https://doi.org/10.3390/ijerph18137059
https://doi.org/10.3390/ijerph18168515
https://doi.org/10.1186/s12889-023-16541-7
https://doi.org/10.1186/s12889-023-16541-7
https://bookshelf.vitalsource.com/books/9781071817964
https://bookshelf.vitalsource.com/books/9781071817964
https://doi.org/10.7202/1059650ar
https://doi.org/10.1097/WCO.0b013e32835ee548
https://doi.org/10.1186/1479-5868-6-35
https://doi.org/10.1111/j.1758-0854.2012.01067.x
https://doi.org/10.1111/j.1758-0854.2012.01067.x
https://doi.org/10.1080/00207599008247865
https://doi.org/10.1111/jar.13246
https://doi.org/10.1111/jar.13246
https://doi.org/10.1111/j.1559-1816.2013.01042.x
https://doi.org/10.1111/j.1559-1816.2013.01042.x
https://doi.org/10.1037/0022-0663.95.1.97
https://doi.org/10.1080/02701367.1989.10607413
https://doi.org/10.1080/03610918.2014.931971
https://doi.org/10.1080/03610918.2014.931971
https://doi.org/10.3389/fspor.2025.1580697
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

D'Amours et al.

63. Guest G, Bunce A, Johnson L. How many interviews are enough? An experiment
with data saturation and variability. Field Methods. (2006) 18(1):59-82. doi: 10.1177/
1525822X05279903

64. Willis CE, Reid S, Elliott C, Rosenberg M, Nyquist A, Jahnsen R, et al. A realist
evaluation of a physical activity participation intervention for children and youth with
disabilities: what works, for whom, in what circumstances, and how? BMC Pediatr.
(2018) 18:1-15. doi: 10.1186/s12887-018-1089-8

65. Reeve J. Why teachers adopt a controlling motivating style toward students and
how they can become more autonomy supportive. Educ Psychol. (2009) 44(3):159-75.
doi: 10.1080/00461520903028990

66. Ryan RM, Deci EL. Self-regulation and the problem of human autonomy: does
psychology need choice, self-determination, and will? J Pers. (2006) 74(6):1557-86.
doi: 10.1111/j.1467-6494.2006.00420.x

67. Johnson JL, Miedema B, Converse B, Hill D, Buchanan AM, Bridges C, et al.
Influence of high and low autonomy-supportive climates on physical activity in
children with and without developmental disability. J Dev Phys Disabil. (2018)
30:427-37. doi: 10.1007/s10882-018-9594-0

68. Knibbe TJ, Biddiss E, Gladstone B, McPherson AC. Characterizing socially
supportive environments relating to physical activity participation for young people
with physical disabilities. Dev Neurorehabil. (2017) 20(5):294-300. doi: 10.1080/
17518423.2016.1211190

69. McKinnon A, Bassett-Gunter RL, Fraser-Thomas ], Arbour-Nicitopoulos KP.
Understanding sport as a vehicle to promote positive development among youth
with physical disabilities. J Sport Dev. (2022) 10(1):15-27. Available online at:
https://jsfd.org/2022/10/01/understanding-sport-as-a-vehicle-to-promote-positive-
development-among-youth-with-physical-disabilities/ (Accessed November, 2024).

70. Baumeister RF, Leary MR. The need to belong: desire for interpersonal
attachments as a fundamental human motivation. In: Andrews FW, editor.
Interpersonal Development. 1st ed. New York: Routledge (2007). p. 57-89. doi: 10.
4324/9781351153683

71. Scarpa S. Physical self-concept and self-esteem in adolescents and young adults
with and without physical disability: the role of sports participation. Eur ] Adapt Phys
Act. (2011) 4(1):38-53. doi: 10.5507/euj.2011.003

72. Davis K, Hodson P, Zhang G, Boswell B, Decker J. Providing physical activity for
students with intellectual disabilities: the motivate, adapt, and play program. J Phys
Educ Recreat Dance. (2010) 81(5):23-8. doi: 10.1080/07303084.2010.10598476

73. Whitehead M. Physical Literacy: Throughout the Lifecourse. London: Routledge
(2010).

74. Lee K, Luellen JL. Long-term head start impacts on cognitive outcomes for
children with disabilities. Fam Soc J Contemp Soc Serv. (2020) 102(1):104-18.
doi: 10.1177/1044389420926131

75. Li J, Qiu H, Zhang X, Jin ], Zhao Y, Xie H, 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. doi: 10.3389/
fresc.2022.855502

76. Test DW, Fowler CH, Richter S, White JC, Mazzotti VL, Walker AB, et al.
Evidence-based practices in secondary transition. Career Dev Except Individ. (2009)
32(2):115-28. doi: 10.1177/0885728809336859

77. Devine A, Carrol A, Naivalu S, Seru S, Baker S, Bayak-Bush B, et al. They don’t
see my disability anymore: the outcomes of sport for development programmes in the
lives of people in the Pacific. J Sport Dev. (2017) 5(8):4-18.

78. Shapiro DR, Martin JJ. The relationships among sport self-perceptions and
social well-being in athletes with physical disabilities. Disabil Health ]. (2010)
3(2):79-85. doi: 10.1016/j.dhjo.2013.06.002

Frontiers in Sports and Active Living

16

10.3389/fspor.2025.1580697

79. Johnson CC. The benefits of physical activity for youth with developmental
disabilities: a systematic review. Am J Health Promot. (2009) 23(3):157-67. doi: 10.
4278/ajhp.070930103

80. Sowa M, Meulenbroek R. Effects of physical exercise on autism spectrum
disorders: a meta-analysis. Res Autism Spectr Disord. (2012) 6(1):46-57. doi: 10.
1016/j.rasd.2011.09.001

81. 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) 49:3290-8. doi: 10.1007/s10803-019-04050-9

82. Spencer-Cavaliere N, Watkinson EJ. Inclusion understood from the perspectives
of children with disability. Adapt Phys Activ Q. (2010) 27(4):275-93. doi: 10.1123/
apaq.27.4.275

83. Tilga H, Kalajas-Tilga H, Hein V, Raudsepp L, Koka A. Perceived autonomy
support from peers, parents, and physical education teachers as predictors of
physical activity and health-related quality of life among adolescents—a one-year
longitudinal study. Educ Sci. (2021) 11(9):457. doi: 10.3390/educscil1090457

84. Buffart LM, Westendorp T, Van Den Berg-Emons RJ, Stam HJH, Roebroeck
ME. Perceived barriers to and facilitators of physical activity in young adults with
childhood-onset physical disabilities. J Rehabil Med. (2009) 41(11):881-5. doi: 10.
2340/16501977-0420

85. Yu S, Wang T, Zhong T, Qian Y, Qi J. Barriers and facilitators of physical activity
participation among children and adolescents with intellectual disabilities: a scoping
review. Healthcare. (2022) 10(2):233. doi: 10.3390/healthcare10020233

86. Manojlovic M, Roklicer R, Trivic T, Milic R, Maksimovi¢ N, Tabakov R, et al.
Effects of school-based physical activity interventions on physical fitness and
cardiometabolic health in children and adolescents with disabilities: a systematic
review. Front Physiol. (2023) 14:1180639. doi: 10.3389/fphys.2023.1180639

87. Maicas-Pérez L, Herndndez-Lougedo ], Maté-Muiioz JL, Villagra-Astudillo A,
Garcia-Fernandez P, Sudrez-Villadat B, et al. Effect of physical activity interventions on
health parameters in children and adolescents with intellectual disabilities: a systematic
review. Healthcare (Basel). (2024) 12(23):2434. doi: 10.3390/healthcare12232434

88. Lindsay S, Varahra A. A systematic review of self-determination interventions
for children and youth with disabilities. Disabil Rehabil. (2022) 44(19):5341-62.
doi: 10.1080/09638288.2021.1928776

89. Castelli DM, Centeio EE, Beighle AE, Carson RL, Nicksic HM. Physical literacy
and comprehensive school physical activity programs. Prev Med. (2014) 66:95-100.
doi: 10.1016/j.ypmed.2014.06.007

90. Burke KM, Raley SK, Shogren KA, Hagiwara M, Mumbard6-Adam C, Uyanik H,
et al. A meta-analysis of interventions to promote self-determination for students with
disabilities. Rem Spec Educ. (2020) 41(3):176-88. doi: 10.1177/0741932518802274

91. Lim BC, Wang CJ. Perceived autonomy support, behavioural regulations in
physical education and physical activity intention. Psychol Sport Exerc. (2009)
10(1):52-60. doi: 10.1016/j.psychsport.2008.06.003

92. Powrie B, Kolehmainen N, Turpin M, Ziviani ], Copley J. The meaning of leisure
for children and young people with physical disabilities: a systematic evidence
synthesis. Dev Med Child Neurol. (2015) 57(11):993-1010. doi: 10.1111/dmcn.12788

93. Shields N, Willis C, Imms C, McKenzie G, van Dorsselaer B, Bruder AM, et al.
Feasibility of scaling-up a community-based exercise program for young people with
disability. Disabil Rehabil. (2022) 44(9):1669-81. doi: 10.1080/09638288.2021.1903103

94. Willis C, Girdler S, Thompson M, Rosenberg M, Reid S, Elliott C. Elements
contributing to meaningful participation for children and youth with disabilities: a

scoping review. Disabil Rehabil. (2017) 39(17):1771-84. doi: 10.1080/09638288.2016.
1207716

frontiersin.org


https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1186/s12887-018-1089-8
https://doi.org/10.1080/00461520903028990
https://doi.org/10.1111/j.1467-6494.2006.00420.x
https://doi.org/10.1007/s10882-018-9594-0
https://doi.org/10.1080/17518423.2016.1211190
https://doi.org/10.1080/17518423.2016.1211190
https://jsfd.org/2022/10/01/understanding-sport-as-a-vehicle-to-promote-positive-development-among-youth-with-physical-disabilities/
https://jsfd.org/2022/10/01/understanding-sport-as-a-vehicle-to-promote-positive-development-among-youth-with-physical-disabilities/
https://doi.org/10.4324/9781351153683
https://doi.org/10.4324/9781351153683
https://doi.org/10.5507/euj.2011.003
https://doi.org/10.1080/07303084.2010.10598476
https://doi.org/10.1177/1044389420926131
https://doi.org/10.3389/fresc.2022.855502
https://doi.org/10.3389/fresc.2022.855502
https://doi.org/10.1177/0885728809336859
https://doi.org/10.1016/j.dhjo.2013.06.002
https://doi.org/10.4278/ajhp.070930103
https://doi.org/10.4278/ajhp.070930103
https://doi.org/10.1016/j.rasd.2011.09.001
https://doi.org/10.1016/j.rasd.2011.09.001
https://doi.org/10.1007/s10803-019-04050-9
https://doi.org/10.1123/apaq.27.4.275
https://doi.org/10.1123/apaq.27.4.275
https://doi.org/10.3390/educsci11090457
https://doi.org/10.2340/16501977-0420
https://doi.org/10.2340/16501977-0420
https://doi.org/10.3390/healthcare10020233
https://doi.org/10.3389/fphys.2023.1180639
https://doi.org/10.3390/healthcare12232434
https://doi.org/10.1080/09638288.2021.1928776
https://doi.org/10.1016/j.ypmed.2014.06.007
https://doi.org/10.1177/0741932518802274
https://doi.org/10.1016/j.psychsport.2008.06.003
https://doi.org/10.1111/dmcn.12788
https://doi.org/10.1080/09638288.2021.1903103
https://doi.org/10.1080/09638288.2016.1207716
https://doi.org/10.1080/09638288.2016.1207716
https://doi.org/10.3389/fspor.2025.1580697
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

	Bonheur en boule: an adapted group-based physical activity program for youth with disabilities
	Introduction
	Materials and method
	Study design and measures
	Recruitment
	Participants
	Intervention—BEB program
	Eligibility

	Procedure and data collection
	Instruments
	Interviews

	Analyses
	Quantitative analyses
	Qualitative Analyses


	Results
	Quantitative
	Qualitative
	Benefits for participants
	Affective
	Social
	Physical
	Cognitive
	Extended benefits

	Acknowledgment of program's value
	Program details
	Intention towards future participation
	Global appreciation



	Discussion
	Evolution of participants' basic psychological needs and global self-esteem
	Intention to pursue BEB program and physical activity
	Parents' satisfaction and benefits of the program
	Comparison with adapted PA interventions in other settings
	Practical implications
	Study limitations and directions for future research
	Sample-related limitations
	Methodological limitations
	Generalizability limitations


	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References




