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University of Sport, Shanghai, China, *School of Physical Education and Health, Shanghai Lixin
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Objective: To examine whether health-related physical fitness mediates the asso-
ciation between fundamental motor skills (FMS) and social functioning in school-
age children with autism spectrum disorder (ASD).

Methods: A total of 117 school-age children with ASD were recruited from
special education schools. FMS were assessed using the Test of Gross Motor
Development-3 (TGMD-3). Social functioning was evaluated using the Social
Responsiveness Scale—2 (SRS-2), with higher scores indicating greater social
impairment. Health-related physical fitness was assessed via body mass index,
flexibility (sit-and-reach), muscular strength (handgrip), muscular power (stand-
ing long jump), balance (one-leg stance), and vital capacity. Pearson correlation
analyses and structural equation modeling with bias-corrected bootstrapping
(5,000 resamples) were conducted to test mediation effects.

Results: Higher FMS scores were associated with lower SRS-2 scores, indicating
better social functioning (r = —0.312, p < 0.001). Several health-related physi-
cal fitness components, particularly handgrip strength and flexibility, were sig-
nificantly associated with both FMS and social functioning. Structural equation
modeling demonstrated a full mediation effect, whereby health-related physical
fitness significantly transmitted the association between FMS and social function-
ing (indirect effect B = —2.111, 95% CI [-3.576, —1.189]), while the direct effect
was not significant (B = —0.095, 95% CI [-1.193, 1.274]). Model fit indices indi-
cated an excellent fit.

Conclusion: Health-related physical fitness, especially muscular strength and
flexibility, appears to be a key mechanism linking motor skill proficiency to
social functioning in children with ASD. Interventions that integrate strength and
mobility training with motor-skill practice may enhance social outcomes in this
population.

KEYWORDS

autism spectrum disorder, fundamental motor skills, health-related fitness, mediation,
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Introduction

Autism spectrum disorder (ASD) is characterized by persistent
social communication difficulties and restricted, repetitive behaviors,
affecting children’s ability to engage in peer interactions and partici-
pate in daily life. Social impairments are common and significantly
influence school adaptation, interpersonal development, and long-
term independence (1-3). Motor difficulties frequently co-occur with
ASD, including deficits in balance, coordination, and motor planning,
which may further interfere with opportunities for social engage-
ment (4-6).

Fundamental motor skills (FMS)—including locomotor skills and
object-control skills—are foundational movement capacities support-
ing participation in physical and social activities (7). Children with
ASD often exhibit delayed or impaired FMS, which can reduce par-
ticipation in play, limit peer interaction, and hinder the development
of social skills (8, 9). Although prior studies have shown associations
between motor ability and social functioning (10), the underlying
mechanism linking FMS to social development in ASD remains insuf-
ficiently understood.

Health-related physical fitness represents a potential mechanistic
bridge linking fundamental motor skills (FMS) to social functioning.
Fitness components such as muscular strength, flexibility, and cardio-
respiratory capacity contribute to movement efficiency, physical par-
ticipation, and behavioral self-regulation (11-13). Although prior
research has documented associations between motor competence
and social functioning in ASD, the underlying mechanisms of this
association remain insufficiently understood (14). Previous studies
further report that children with ASD typically have lower fitness
levels compared with typically developing peers (15), and better physi-
cal fitness is associated with improved adaptive behavior and partici-
pation (16). However, few studies have explicitly examined whether
physical fitness mediates the relationship between motor proficiency
and social functioning in ASD, leaving gaps in mechanistic
understanding.

Emerging theories suggest that motor competence may support
autonomy, perceptual-motor coupling, and social motivation, while
physical fitness may enhance endurance, postural control, and coor-
dination—key capacities for interactive play and communication (17,
18). Therefore, fitness may be a modifiable pathway through which
motor-skill development translates into social gains.

This study aimed to investigate whether health-related physical
fitness mediates the association between FMS and social functioning
in school-age children with ASD. We hypothesized that: (1) higher
FMS would be associated with better social functioning; (2) FMS
would be positively associated with fitness; and (3) fitness would
mediate the association between FMS and social functioning, with
muscular strength and flexibility showing particularly strong
contributions.

Methods
Participants
A total of 117 children diagnosed with autism spectrum disorder

(ASD) were recruited from two special education schools in multiple
cities within the Pearl River Delta region of China, including
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Guangzhou, Shenzhen, Zhuhai, Foshan, and Zhongshan, using a con-
venience sampling strategy. During the recruitment process of chil-
dren with moderate ASD, a small number of female children were
initially identified. To control for potential sex-related effects and
given the limited number of female participants, female children were
excluded from the final analysis. Consequently, the final sample con-
sisted of 117 male children with ASD.

Inclusion criteria were: (1) a clinical diagnosis of ASD confirmed
by a licensed clinician based on DSM-5 criteria, and meeting the diag-
nostic criteria for moderate autism spectrum disorder according to
the Chinese Classification and Diagnostic Criteria of Mental
Disorders, Third Edition (CCMD-3), with behavioral manifestations
assessed as moderate impairment and classified as Level II (requiring
substantial support); (2) age between 6 and 12 years; (3) ability to
follow simple verbal instructions and complete physical assessments;
and (4) informed consent obtained from parents or legal guardians.
Exclusion criteria included: (1) comorbid neurological or severe phys-
ical impairments that could affect motor performance or participation
(e.g., cerebral palsy, muscular dystrophy); (2) recent musculoskeletal
injury within the past 3 months; and (3) acute illness on the day of
testing.

This study complied with the ethical requirements of the latest
version of the Declaration of Helsinki and was reviewed by the Ethics
Committee of Shanghai University of Sport (102772020RT061). This
study recruited participants and conducted tests from March 2020 to
December 2020.

Study design and procedure

This cross-sectional study was conducted in designated assess-
ment rooms within the schools. Assessments were administered indi-
vidually by trained physical education and rehabilitation instructors
who completed standardized training in test administration prior to
data collection. Participants completed motor skill testing, physical
fitness assessments, and questionnaires measuring social functioning
on the same day, with scheduled rest breaks to minimize fatigue and
ensure optimal participation.

Measurement index and test methods

Measurement index

(1) Health-related physical fitness assessment: Health-related fit-
ness indicators were selected based on the National Student
Physical Health Standard and the Brockport Physical Fitness
Test (BPFT) (19). The assessments included measurements of
body mass index (BMI), flexibility (sit-and-reach), vital capac-
ity, muscular fitness (handgrip strength and standing long
jump), and balance (one-leg stance with eyes open) (Table 1).

(2) Fundamental Motor Skills Assessment: Fundamental motor
skills were evaluated using the Test of Gross Motor
Development-Third Edition (TGMD-3), developed by Dale
A. Ulrich at the University of Michigan, which is widely used
for assessing motor competence in children aged 3-10 years
(20). The TGMD-3 consists of two subtests—locomotor skills
and ball skills—with 13 test items in total. The locomotor sub-
test includes six items: run, gallop, hop, skip, horizontal jump,
and slide. The ball-skills subtest includes seven items:
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TABLE 1 Health-related physical fitness test items, instruments, and procedures.

10.3389/fpubh.2026.1758323

Test item Instrument Testing procedure
Body mass Body composition analyzer (OMRON HBF-
Participants removed shoes and stood upright on the device. BMI was automatically calculated.
index (BMI) 306)
Flexibility Participants removed their shoes and sat on a mat, with legs fully extended and hands placed on the
(Sit-and- Adjustable flexibility tester (DELI FT303) slider. After two familiarization trials, participants slowly leaned forward and pushed the slider as far
reach) as possible without bending knees. Best value recorded (cm).
) ) Portable spirometer (Norenka TRX; accuracy Participants inhaled maximally and then exhaled forcefully and continuously into the mouthpiece
Vital capacity 1mL) without secondary inhalation. Three trials were performed, and the highest value was recorded (mL).
Handgrip dynamometer (Condo EH106; Grip strength: Participants squeezed the dynamometer with their dominant hand as hard as possible.
Muscular accuracy 0.1 kg) and standing-long-jump mat Three trials performed; best value recorded (kg). Standing long jump: Participants jumped forward
fitness (2.5 m x 0.9 m rubber mat; accuracy 1 cm) from a standing start; arm swing allowed. Three trials performed; best value recorded (cm).
Participants stood on their dominant leg with hands placed on the waist and the non-support foot
touching the knee of the stance leg. After the “start” command, participants maintained balance as
Balance One-leg stance test
long as possible. Time stopped when the lifted foot touched the ground or posture changed. Three
trials performed; best time recorded (s).

two-hand strike of a stationary ball, one-hand forehand strike
of a self-bounced stationary ball, stationary dribble, two-hand
catch, kick, overhand throw, and underhand throw. Each skill
contains 3-5 performance criteria, scored as 1 (criterion met)
or 0 (criterion not met). Each item was performed twice, and
the sum of both trials represented the final item score. Total
TGMD-3 scores ranged from 0 to 100 points, with the loco-
motor and ball-skills subtests contributing 46 and 54 points,
respectively. Before testing, demographic information (e.g.,
sex, grade) and routine physical characteristics (e.g., weight,
dominant hand/foot) were collected. Assessments were
administered jointly by trained graduate students in physical
education and experienced special-education physical educa-
tors. For each task, the examiner demonstrated the movement
2-3 times, followed by two practice trials and two formal trials
by each child. All sessions were video-recorded. Two indepen-
dent raters scored each video, and the mean of the two ratings
was used as the final score. Discrepancies were resolved by a
third rater to ensure scoring reliability and objectivity.

(3) Social Skill Assessment: Social functioning was assessed using
the Social Responsiveness Scale-Second Edition (SRS-2), a
validated measure widely used to quantify social impairment
in children with autism spectrum disorder (21). The SRS-2
evaluates multiple domains, including social communication,
social motivation, social awareness, and restricted or repetitive
behaviors. The scale demonstrates excellent internal consis-
tency, with a Cronbach’s alpha of 0.946 for the total score and
0.828-0.936 across subscales.

Procedure

All procedures adhered to the ethical standards of the Declaration
of Helsinki and were approved by the Ethics Committee of Shanghai
University of Sport (Approval No. 102772020RT061). Written
informed consent was obtained from the parents or legal guardians of
all participants prior to data collection.

Data were collected between September and December 2020 in
special education schools. Testing was conducted during non-instruc-
tional hours (3:30-5:30 p.m.) to avoid interference with regular
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learning activities. Class teachers assisted in organizing the partici-
pants and maintaining testing order. The assessment sequence fol-
lowed a standardized protocol. First, demographic and routine
physiological information (e.g., age, sex, height, weight, dominant
hand and foot) was recorded. Participants then completed the funda-
mental movement skill assessment using the Test of Gross Motor
Development-3 (TGMD-3), followed by the health-related physical
fitness tests, and finally the evaluation of social skills using the Social
Responsiveness Scale-2 (SRS-2). All tests were administered by trained
postgraduate students majoring in physical education and experi-
enced physical education teachers from special education schools.
Prior to formal testing, children received familiarization demonstra-
tions. MOVEMENT performance was recorded using a digital
camera, and two independent raters scored the videos. Discrepancies
were reviewed by a third trained assessor to ensure scoring accuracy
and inter-rater reliability. The complete testing workflow is illustrated
in Figure 1.

Statistical methods

The distribution of all variables was examined using frequency
histograms. Continuous data that followed a normal or approximately
normal distribution were presented as mean + standard deviation
(M £ SD). For group comparisons, one-way ANOVA was applied
when the assumption of homogeneity of variance was met, whereas
the Brown-Forsythe test was used when this assumption was violated.
Non-normally distributed data were expressed as median and inter-
quartile range M (P25, P75), and the Kruskal-Wallis test was used for
non-parametric group comparisons. Pearson correlation analysis was
employed to examine the associations among FMS, social skills, and
multiple dimensions of health-related fitness. All tests were two-tailed,
and a significance level of & = 0.05 was adopted. Statistical significance
was defined as p < 0.05, p < 0.01, and p < 0.001. To assess potential
common-method bias, Harman’s single-factor test was conducted.
Structural equation modeling (SEM) was performed to evaluate the
mediating effect of health-related fitness on the association between
FMS and social skills. All variables were standardized prior to model-
ing. Model fit was assessed using RMR, RMSEA, GFI, NFI, and CFI
indices. Bias-corrected bootstrapping (5,000 resamples) was used to
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FIGURE 1
Test process.

Actor

Assessor + accompanying teacher

estimate path coeflicients and their 95% confidence intervals. A medi-
ating effect was considered significant when the confidence interval
did not include zero. All analyses were conducted using SPSS Statistics
version 24.0 and AMOS version 24.0. Results were reported to three
decimal places, with percentages presented to two decimal places.

Results

Differences in health-related fithess and
social skills across fundamental motor skill
levels

As shown in Table 2, a total of 117 children with ASD in grades
1-6 were included in the analysis. The mean body mass index was
18.21 +3.80 kg/m?, sit-and-reach flexibility averaged —10.43 +
5.99 cm, standing long jump distance was 69.82 + 15.53 cm, one-leg
stance time with eyes open averaged 5.79 + 3.04 s, vital capacity was
521.86 + 147.02 mL, and handgrip strength was 7.06 £ 2.26 kg. No
significant differences were observed among different FMS levels for
vital capacity, one-leg stance time, or sit-and-reach performance
(p > 0.05). However, significant differences were found in social skill
scores (142.88 +10.90) across FMS levels (p < 0.05). Additionally,
FMS performance significantly differed by school grade (p < 0.05),
suggesting developmental variation in motor ability across age groups.

The relationship between fundamental
movement skills, health fithess and social
skill in children with ASD

Relationship between fundamental motor skills
and social skills

Linear regression analysis was conducted to examine the associa-

tion between fundamental motor skills and social functioning. As
shown in Figure 2, a significant negative correlation was observed
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between FMS scores and social impairment scores (r=—0.312,
R*>=0.097, p < 0.001). Children with higher FMS demonstrated lower
levels of social impairment, indicating better social functioning.

Relationship between health-related fitness and
social skills

Pearson correlation analysis was performed to explore associations
between components of health-related fitness and social functioning. As
shown in Table 3, BMI, standing long jump, vital capacity, and handgrip
strength were significantly negatively correlated with SRS-2 scores (all
P <0.01), while sit-and-reach flexibility was significantly positively cor-
related with SRS-2 scores (p < 0.01). One-leg stance performance was
not significantly associated with SRS-2 scores. These findings suggest
that multiple fitness indicators, particularly muscular fitness and flexibil-
ity, are linked to social functioning in children with ASD (Figure 3).

Relationship between fundamental motor skills
and health-related fitness

To further identify fitness indicators most sensitive to FMS,
Pearson correlation analyses were conducted. BMI, standing long
jump, vital capacity, and handgrip strength were significantly posi-
tively correlated with FMS level (all p < 0.05), while sit-and-reach flex-
ibility was negatively correlated with FMS. One-leg stance
performance was not significantly associated with FMS. Together with
Figure 4, these results indicate that BMI, flexibility, muscular strength,
power, and vital capacity represent fitness pathways linking motor
competence to social functioning (Table 4).

The construction and verification of the
structural relationship among the indexes of
fundamental movement skills, health fitness
and social skill of children with ASD

Based on the correlation between fundamental movement skills,
health fitness and social skill of children with moderate autism,
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TABLE 2 Differences in grades, health fitness and social skill of children with ASD among different levels of fundamental movement skills.

Variables Total (n = 117) Low level (n = 42)

Medium-low Medium-high Difference test

level (n = 18)

level (n = 57)

with eyes open

Grade (1 ~6) 3(2,5) 2(1,3) 4(2,5) 5(3,5) ¥* =21.670, p < 0.001
BMI/(kg-m™2) 18.206 + 3.804 17.022 £ 2.621 18.298 + 3.463 20.678 £5.717 F=6.397, p=0.002
Sit-and-reach (cm) —10.43 £5.992 —8.81 £0.984 —11.09 £0.738 —12.11 £ 1.372 F=2.662,p=0.074
Standing long jump 69.82 + 15.528 65.55 + 2.523 70.02 + 1.459 79.17 £ 5.071 F=5.207, p=0.007
Standing on one foot

5.79 £ 3.039 5.90 £0.533 5.91+0.287 5.17 £ 1.007 F=0.450, p = 0.639

Harman’s single-factor test was used to conduct exploratory factor
analysis to examine the specific indexes that were significantly cor-
related with the scores of fundamental movement skills, health fitness
and social skill. Two factors with eigenvalues greater than 1 were
extracted, and the variance explained by the first factor was 37.01%,
which was below the critical threshold of 40%, indicating that
common method bias was within an acceptable range. Next, a struc-
tural equation model was established with fundamental movement
skills as the independent variable, social skill as the dependent vari-
able, and health fitness as the mediator. The model fit indices were as
follows: CMIN/df = 1.233, RMSEA = 0.045, GFI = 0.961, NFI = 0.910,
and CFI =0.981. In addition, the standardized root mean square
residual (SRMR) was below the recommended threshold of 0.08, indi-
cating an acceptable model fit. Overall, these indices met commonly
accepted criteria (CMIN/df < 3, RMSEA < 0.08, GFI, NFI, and
CFI > 0.90), suggesting that the structural equation model demon-
strated a good fit to the data. The path analysis is shown in Figure 5,
and the results of the mediation effect test are presented in Table 5.
The results showed that fundamental movement skills had a direct
effect of 4.3% on social skill (B = —0.095, 95% CI = —1.193 to 1.274),
indicating that higher levels of fundamental movement skills were
associated with lower social skill scores; however, this direct effect was
not statistically significant. Furthermore, health fitness, as a latent
variable, accounted for 95.7% of the total indirect effect (B = —2.111,
95% CI=-3.576 to —1.189). The path coefficients for BMI,
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Vital capacity (ml) 521.86 + 147.023 498.71 £ 167.574 506.04 + 136.454 567.50 + 120.926 F=1512,p=0225
Grip strength (kg) 7.061 +2.264 5.995 + 1.743 7.440 £ 2.375 8.344 % 2.010 F=9.581,p<0.001
Social skill 142.88 + 10.903 147.63 + 11.844 140.53 £ 9.920 139.28 £ 7.797 F=6.919, p=0.001
sit-and-reach, standing long jump, vital capacity, and grip strength
200 were all significant, with grip strength and sit-and-reach showing
- r=-0.312 relatively stronger loadings. These results indicate that health fitness
g 180 & P<0. 001 mediates the relationship between fundamental movement skills and
9 social skill, with grip strength and flexibility exerting greater
= 1907 influence.
E
9 140+
]
o
O 120— . .
a Discussion
100 T T T T . . )
18 20 22 24 26 28 The present study found that children with ASD with better fun-
Fundamental Movement Skills(score) damental movement skills exhibited higher levels of physical fitness
and social skills. Significant correlations were observed among physi-
FIGURE 2 . . .
The relationship between fundamental movement skills and social cal ﬁtness, EMS, and social skills. Spec1ﬁcally, muscular fitness and
skill in children with ASD. flexibility showed moderate correlations with social skills, whereas

muscular fitness, BMI, and flexibility demonstrated moderate-to-
weak correlations with FMS. Furthermore, health-related physical
fitness fully mediated the association between FMS and social skills,
and the strength of mediation varied across different fitness
indicators.

These results suggest that children with ASD who demonstrate
stronger motor skills tend to have more favorable social and fitness
outcomes. Improvements in physical fitness may enhance children’s
adaptive behavior and facilitate the emergence of positive social behav-
iors, forming a virtuous cycle of participation and engagement (22,
23). Enhanced fitness may reduce motor dysfunction, increase partici-
pation opportunities, and provide a foundation for exercise-based
interventions that support executive function improvements and pro-
mote neuroplastic changes in executive control networks (24, 25).

Importantly, the study confirmed that physical fitness fully mediates
the relationship between FMS and social functioning, with muscular
fitness and flexibility emerging as key mediating pathways. This under-
scores the interdependence between basic motor competence and fit-
ness development in promoting social gains among children with ASD.

First, the development of FMS requires the participation of physi-
cal fitness components, including effective coordination and manipu-
lation of limb movements, power production, and sustained
neuromuscular activation (26). Physical activity influences not only
gross motor skills but also contributes to improved physical fitness,
indirectly fostering better social functioning (27). Regular participa-
tion in activities such as walking, running, jumping, and climbing
enhances muscular endurance (25). Continued engagement in
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TABLE 3 Correlation coefficients between the dimensions of health fitness and SRS-2 scores.

Factor

10.3389/fpubh.2026.1758323

Statistic Sit-and- Standing Standing on Vital Grip
reach long jump one foot capacity strength
with eyes
open
Correlation
—0.251%* 0.513%%* —0.266** 0.001 —0.276%* —0.532%%*
Social skill coefficient
P 0.006 <0.001 0.004 0.995 0.003 <0.001
*and ** indicated P < 0.05 and P < 0.01 respectively, the same below.
40 10 150
. - r=0.514 = ° N
Tc0s < e £<0. 001 5 ¢ beor 001
304 £ 04 — .
o a
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FIGURE 3
The indexes of health fitness that were sensitive to social skill.
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FIGURE 4
The indexes of health fitness that were sensitive to fundamental movement skills.

physical activity provides sensory-motor experience that shapes motor
development trajectories (28), and repeated muscular activation con-
tributes to higher endurance and cardio-respiratory capacity (11).

Second, muscular strength plays a vital role in the social develop-
ment of children with ASD. Delayed motor milestones are common in
ASD (29). Handgrip strength is particularly important for early
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TABLE 4 Correlations between fundamental movement skills and specific indexes of health fitness in children with ASD.

Factor Statistic BIM Sit-and- Standing Standing on Vital Grip
reach long jump one foot capacity strength
with eyes
open
Correlation
Fundamental 0.288%* -0.201% 0.280%* 0.020 0.181 0.359%%
coefficient
movement skills
P 0.002 0.030 0.002 0.883 0.051 <0.001
@
.27 .34 .23 .20 .64
BMI Sit-and-reach | | Standing long jump Vital capacity Grip strength

-.58
.52

Health Fitness

Fundamental Movement Skills

FIGURE 5

The structural relationship of fundamental movement skills, social skill, and specific indexes of health fitness in children with ASD.

Social Skill

TABLE 5 The results of bootstrap test for the mediator effect.

Effect category 95%ClI Effect proportion/%

Total effect —2.206 [3.364, —1.121] <0.001 0.567 100

Direct effect —0.095 [-1.193, 1.274] 0.897 0.621 43 ‘
Mediator effect —2.111 [-3.576, —1.189] <0.001 0.608 95.7 ‘

environmental exploration, object manipulation, and initiating social
interactions (30). Skills like reaching and grasping promote joint engage-
ment with objects and caregivers, increasing opportunities for commu-
nicative gestures and shared attention (25). Furthermore, lower-limb
muscle strength supports independent walking, which is associated with
perceptual, cognitive, and social developmental changes. Upright mobil-
ity expands the child’s visual field, enabling improved facial recognition
and environmental awareness, thereby promoting social interaction
(31, 32).

Third, flexibility also appears to play a meaningful role in social
engagement in children with ASD. It should be noted that higher
SRS-2 scores indicate greater social impairment rather than better
social functioning. In contrast to typically developing patterns, flexi-
bility in children with ASD did not improve with age or motor skill
level; instead, a decline was observed. This pattern may reflect atypical
neuromuscular control, reduced postural stability, or altered muscle
tone rather than functional motor proficiency. Excessive flexibility or
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joint laxity in ASD has been linked to sensory modulation difficulties
and poor motor coordination, which may negatively affect daily func-
tioning and participation (33). Social opportunities often arise during
cooperative play (34); however, children with ASD may miss these
opportunities due to motor slowness, clumsiness, or reduced postural
control, limiting their ability to form and maintain peer relationships
(35). Reduced flexibility-related motor control may further affect gait
performance (36), and over time, diminished social participation may
contribute to delays in social communication development (37, 38).

Limitations and future directions

This study adopted a cross-sectional design, limiting causal infer-
ence. This study adopted a cross-sectional design, limiting causal infer-
ence. In addition, developmental covariates such as age, sex, and ASD
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severity were not included in the SEM due to sample homogeneity (all
participants were male children with moderate ASD) and structural
constraints within the special education system; future studies with
more heterogeneous samples should incorporate these variables. Future
research should employ longitudinal or intervention designs to verify
the mediating role of fitness in the relationship between FMS and social
functioning. Additionally, the physical fitness indicators used in this
study reflected the developmental characteristics of school-age children
with ASD; future work should expand assessment instruments across
different developmental stages. Finally, the sample was restricted to
school-age children in special-education settings; subsequent research
should include preschool populations and examine how FMS-based
interventions influence longitudinal motor and social development,
supporting evidence-based motor prescriptions in clinical practice.

Conclusion

This study demonstrated that health-related physical fitness fully
mediates the association between fundamental motor skills and social
functioning in children with autism spectrum disorder. Specifically,
muscular strength and flexibility emerged as key fitness components
contributing to this mediating pathway. These findings suggest that
motor skill development alone may not be sufficient to enhance social
functioning unless accompanied by improvements in physical fitness.
Integrating strength and flexibility training with motor skill interven-
tions may therefore represent an effective approach to promote both
physical competence and social participation in children with autism.
Future longitudinal and intervention studies are warranted to further
validate the causal direction of these relationships and to explore opti-
mal exercise prescriptions for this population.
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