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Purpose: This study aimed to investigate the effects of an 8-week skating 

intervention on balance and functional mobility in children with ASD in Kerman, 

Iran. 

Methods and Materials: A semi-experimental pretest–posttest design with a 

control group was employed. Twenty children aged 7–8 years with ASD were 

randomly assigned to either an experimental group (n=10) or a control group (n=10). 

The experimental group participated in supervised skating sessions three times per 

week for eight weeks. Assessments included static balance (modified Stork test), 

dynamic balance (heel-to-toe walking test), Timed Up and Go (TUG), Six-Minute 

Walk Test (6MWT), and Timed Floor-to-Stand (TFTS). Measurements were taken 

at baseline and after the intervention. Data were analyzed using paired t-tests and 

ANCOVA, with a significance level set at p<0.05. 

Findings: Post-intervention, the experimental group demonstrated significant 

improvements in static balance, dynamic balance, TUG performance (reduced time), 

6MWT (increased distance), and TFTS (reduced time), while the control group 

showed no significant changes. Between-group analyses confirmed statistically 

significant differences in favor of the experimental group. 

Conclusions: Skating exercises significantly enhance balance and functional 

mobility in children with ASD. Skating is recommended as an accessible, engaging, 

and cost-effective intervention within rehabilitation programs for this population. 

Future studies should explore the long-term cognitive, psychological, and social 

effects of skating interventions. 

Keywords: Autism spectrum disorder, Balance, Children, Functional mobility, Skating. 

1. Introduction 

dolescence is a critical developmental period marked 

by rapid emotional, cognitive, and physical changes. 

Amid these transitions, adolescents often experience 

increased vulnerability to self-harming behaviors, 

difficulties in emotion regulation, and disturbances in body 

image perception. Non-suicidal self-injury (NSSI), defined 

as the deliberate destruction of body tissue without suicidal 

intent, has become alarmingly prevalent among adolescents 

A 
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and is closely associated with emotional dysregulation and 

negative self-perceptions (Cleare et al., 2019; Xavier et al., 

2016). Research increasingly highlights that NSSI is not 

merely a symptom but a maladaptive coping strategy often 

intertwined with inner experiences of shame, self-criticism, 

and body dissatisfaction (Erol & Inozu, 2023; Gregory et al., 

2017). 

A key psychological mechanism that contributes to both 

emotion dysregulation and negative body image is low self-

compassion. Adolescents who engage in self-harm tend to 

exhibit high levels of self-judgment and harsh self-criticism, 

often in response to unmet emotional needs or social 

rejection (Geng et al., 2022; Nagy et al., 2021). In contrast, 

self-compassion—defined as treating oneself with kindness, 

recognizing shared human experiences, and maintaining 

mindful awareness in the face of suffering—has emerged as 

a robust protective factor against various forms of 

psychological distress (Johnson et al., 2023; Suh & Jeong, 

2021). Studies indicate that adolescents with higher levels of 

self-compassion exhibit greater emotional resilience, fewer 

self-harming behaviors, and more positive body image 

evaluations (Fan et al., 2022; Gobin et al., 2022). 

The relevance of self-compassion is particularly evident 

in the context of emotional regulation. Emotion 

dysregulation has been identified as both a precursor and a 

maintaining factor of self-injury in youth (Gu et al., 2023; 

Rezaei et al., 2022). Therapeutic interventions that enhance 

self-compassion have shown promising outcomes in helping 

adolescents manage intense emotions and reduce the need 

for maladaptive coping strategies such as NSSI 

(Damavandian et al., 2022; Shabani et al., 2024). For 

instance, interventions based on compassion-focused 

therapy have demonstrated efficacy in improving emotional 

self-regulation and reducing aggression and self-harm 

among delinquent adolescents (Damavandian et al., 2022). 

Similarly, mindfulness-based interventions have been found 

to buffer the effects of peer victimization and body image 

dissatisfaction, especially when mediated by self-

compassion and emotional awareness (Faura-Garcia et al., 

2021; Norman et al., 2021). 

The significance of body image disturbance as a co-

occurring factor in adolescents with self-injurious behaviors 

cannot be overlooked. Negative body image is both a risk 

factor and an outcome of repeated self-harm, particularly 

among girls (Alizadeh & Mohammadi, 2021; Türk et al., 

2021). Body image concerns often stem from social 

comparison processes, internalized beauty standards, and 

traumatic relational experiences that impact self-concept 

formation during adolescence (Seekis & Kennedy, 2023; 

Ziarat et al., 2021). Emerging research suggests that body 

image dissatisfaction in adolescents is closely linked to 

shame and self-loathing, factors that self-compassion can 

directly address (Peymannia et al., 2018; Rostami et al., 

2017). Furthermore, mindfulness and self-compassion-

based interventions appear to be particularly effective in 

fostering more accepting attitudes toward the body and 

reducing appearance-based shame and anxiety (Bahreini et 

al., 2022; Gobin et al., 2022). 

In Iran, where cultural and societal pressures can amplify 

adolescent distress regarding bodily appearance and 

emotional expression, the integration of self-compassion 

into psychological interventions for youth has garnered 

increasing empirical support (Asghari & Aghili, 2022; 

Izakian et al., 2019). For instance, studies have shown that 

self-compassion mediates the relationship between eating 

disorders and self-harming behaviors in Iranian female 

students (Asghari & Aghili, 2022), while others highlight its 

predictive role in emotional resilience and general well-

being among adolescent girls (Ziarat et al., 2023). These 

findings underscore the cross-cultural relevance of self-

compassion and validate its application in Eastern 

adolescent populations. Moreover, research conducted on 

Iranian adolescents demonstrates that combining 

mindfulness techniques with compassion-based strategies 

enhances emotion regulation skills and contributes to 

healthier coping mechanisms in the face of adversity 

(Kamarati et al., 2022; Osareh et al., 2024). 

Mindfulness, another core element of the intervention 

used in this study, offers adolescents an alternative way of 

relating to their inner experiences—one characterized by 

nonjudgmental awareness and acceptance. When practiced 

consistently, mindfulness reduces emotional reactivity and 

fosters cognitive flexibility, enabling adolescents to pause 

before acting on harmful urges (Liu et al., 2024; Rehman et 

al., 2024). Its integration with self-compassion has been 

found to significantly lower psychological distress, 

particularly in the context of trauma, eating disorders, and 

self-hatred (Vidal et al., 2024; Wild et al., 2025). Moreover, 

evidence suggests that the combined effect of mindfulness 

and self-compassion provides adolescents with powerful 

tools to break cycles of shame, improve self-soothing 

capacities, and rebuild fragmented identities (Cleare et al., 

2019; Suh & Jeong, 2021). 

Despite growing evidence for the effectiveness of 

compassion- and mindfulness-based approaches, many 

existing interventions lack direct alignment with the lived 
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experiences of adolescents engaged in self-injury. Generic 

protocols often overlook the complex interplay between 

emotional dysregulation, identity confusion, and body-

related shame specific to this age group. Recent scholarship 

calls for tailored, experiential interventions that incorporate 

youth narratives, cultural sensitivity, and developmentally 

appropriate strategies (Motale et al., 2024; Rezaei et al., 

2022). In response to this gap, the present study introduces a 

mindfulness-based self-compassion protocol co-developed 

through insights drawn from adolescents’ lived experiences 

of self-injury. This personalized approach aims to create a 

therapeutic space that is emotionally safe, empowering, and 

conducive to long-term transformation. 

The theoretical underpinnings of the intervention are 

grounded in emotion-focused and acceptance-based models 

of therapy, which prioritize emotional awareness, 

acceptance, and self-kindness as central to behavioral 

change (Shafiabady et al., 2023; Yari et al., 2020). Studies 

comparing emotion-focused cognitive-behavioral therapy 

with mindfulness-based cognitive therapy have consistently 

demonstrated their impact on reducing body dissatisfaction 

and improving emotion regulation, especially in female 

adolescents seeking cosmetic procedures or presenting with 

body dysmorphic symptoms (Shafiabady et al., 2023; Yari 

et al., 2020). These therapeutic outcomes are supported by 

findings indicating that when adolescents learn to identify 

and compassionately respond to their emotional triggers, the 

frequency and severity of self-harming episodes decrease 

substantially (Gu et al., 2023; Rasouli et al., 2024). 

The conceptual model guiding this intervention also 

draws from empirical studies linking self-compassion to 

broader indicators of mental health, including psychological 

flexibility, hope, social functioning, and subjective well-

being (Rezagholiyan et al., 2025; Syafitri et al., 2024). In 

particular, the mediating role of self-compassion in the 

relationship between psychological adversity and 

flourishing mental states has been documented across 

diverse adolescent populations (Liu et al., 2024; Rehman et 

al., 2024). Such findings further validate the integrative 

design of this protocol, which combines mindfulness 

practices, compassion-building exercises, and identity-

reconstruction activities in a structured, group-based format. 

In light of this evidence, the present study seeks to 

evaluate the effectiveness of a researcher-designed, 

mindfulness-based self-compassion protocol on improving 

emotion regulation and body image in adolescents with a 

history of non-suicidal self-injury. 

2. Methods and Materials 

2.1. Study Design and Participants 

This study employed a semi-experimental pretest–

posttest design with a control group to investigate the effects 

of skating exercises on balance and functional mobility in 

children with autism spectrum disorder (ASD) in Kerman, 

Iran. A total of 20 children with ASD (mean age = 7.0 ± 0.78 

years) were recruited from autism support and rehabilitation 

centers in Kerman. All participants had a confirmed 

diagnosis of ASD by a child psychiatrist, with no history of 

chronic physical illnesses (e.g., cardiac, respiratory, or 

musculoskeletal conditions) and no regular engagement in 

other exercise programs. Using convenience sampling, 

eligible participants were randomly assigned to either the 

experimental group (n = 10) or the control group (n = 10). 

The purpose, procedures, and conditions of the study were 

fully explained to the participants’ parents or guardians, and 

written informed consent was obtained after confirming their 

complete understanding. 

The experimental group participated in an 8-week roller-

skating training program, consisting of three 45-minute 

sessions per week. All sessions were supervised by a 

certified skating coach and conducted in a safe, controlled 

environment. During the first two weeks, the focus was on 

familiarization with skating equipment, acquisition of basic 

skating skills (e.g., standing, maintaining balance, slow 

walking, and safe stopping), and promoting both 

psychological and physical adaptation to the activity. From 

the third week onward, specialized exercises adapted from 

the protocol developed by Thomas et al. (2016) for children 

with ASD were implemented.  (Thomas et al., 2016) for 

children with ASD were implemented. These exercises 

targeted improvements in motor control and body 

coordination through static and dynamic balance activities, 

incorporating both straight and curved skating paths. To 

enhance proprioception and challenge balance, participants 

navigated simple obstacle courses using cones, ropes, and 

hoops. Shuttle skating drills were included to strengthen 

trunk stability and lower limb musculature, thereby 

improving overall postural control. In addition, simple 

movement games—such as following predetermined paths 

or aiming for visual targets—were used to increase 

motivation and attentional engagement. Speed and sudden-

stop drills were introduced to develop motor reactivity and 

neuromuscular responsiveness. Each session adhered strictly 

to safety protocols, requiring participants to wear protective 

gear including helmets, wrist guards, knee pads, and elbow 
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pads. Sessions concluded with stretching and muscle 

relaxation exercises. The control group did not participate in 

any training or receive any form of intervention during the 

study period. 

2.2. Measures 

Multiple instruments were employed to assess 

anthropometric parameters, balance, and functional mobility 

in children with ASD. Height and weight were measured 

using a calibrated digital scale and a standard stadiometer to 

evaluate the participants' baseline physical condition. Static 

balance was assessed using the modified Stork test. In this 

test, the child was instructed to stand on either the dominant 

or non-dominant leg, raise the free leg approximately 10 cm 

off the ground, cross the arms over the chest, and fix their 

gaze on a point 3 meters ahead while attempting to maintain 

balance. The assessment was conducted under both eyes-

open and eyes-closed conditions. The duration for which the 

posture was sustained was recorded as the static balance 

index (Mostafa Ali Mohammadi, 2016; Thomas et al., 2016; 

Zhao et al., 2020). Each child completed three trials, and the 

average time was calculated and used as the final score. The 

reliability of this test has been reported at 0.87. 

Dynamic balance was assessed using the heel-to-toe 

walking test. In this procedure, participants were instructed 

to complete 15 consecutive heel-to-toe steps along a straight 

line, ensuring that the heel of one foot made contact with the 

toes of the other with each step. The test was terminated if 

the participant lost balance or deviated from the line. The 

total number of correctly executed steps was recorded as the 

final score. Two trials were conducted, and the higher of the 

two scores was used for analysis. This test has demonstrated 

high reliability, with a reported reliability coefficient of 0.89  

(Baldwin et al., 2024). To assess functional mobility, three 

standard tests were used. First, the Timed Up and Go (TUG) 

test, where the child rises from a seated position, walks 3 

meters forward, turns around, returns, and sits down. The 

total time was recorded as an index of motor performance 

(Martín-Díaz et al., 2023; Podsiadlo & Richardson, 1991). 

This test is considered a valid and reliable indicator of 

dynamic balance, walking speed, and functional mobility 

(Shumway-Cook et al., 2000). Second, the six-minute walk 

test (6MWT) was used. The child walked back and forth 

along a 30-meter path for 6 minutes, and the total distance 

covered was recorded as an index of aerobic endurance and 

functional capacity (Du et al., 2009; Enright, 2003). Finally, 

the Timed Floor to Stand (TFTS) test was performed. The 

child sat on the floor and was asked to stand up without using 

hands or external support. The time required to complete this 

task was measured as an indicator of lower limb strength, 

trunk control, and motor coordination. 

2.3. Data Analysis 

Statistical analyses were performed using the Statistical 

Package for the Social Sciences (SPSS) for Windows, 

version 26.0, and Microsoft Office 2016. Data are presented 

as mean ± standard deviation (SD). The Shapiro–Wilk test 

was used to assess the normality of data distribution, while 

Levene’s test was employed to examine the homogeneity of 

variances. Between-group differences at post-test, 

controlling for baseline scores, were analyzed using analysis 

of covariance (ANCOVA). Within-group changes from pre-

test to post-test were evaluated using paired t-tests. A 

significance level of p < 0.05 was adopted for all statistical 

tests. 

3. Findings and Results 

This section presents the results of the analysis examining 

the effects of roller skating on balance and functional 

mobility in children with autism spectrum disorder (ASD). 

Both descriptive and inferential statistical methods were 

employed. Descriptive statistics were used to summarize the 

baseline characteristics of participants in the experimental 

and control groups, while inferential analyses evaluated 

changes within and between groups following the 

intervention. A summary of the participants' demographic 

and baseline characteristics is provided in Table 1. 

Table 1 

Participant demographics 

Variable Mean ± SD 

Age (years) 7.00 ± 0.78 

Body Mass (kg) 22.78 ± 2.04 

Height (cm) 118.71 ± 3.42 

Data are shown as the mean ± SD. *Significance level p < 0.05 

https://portal.issn.org/resource/ISSN/2980-9681
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To ensure the appropriateness of the statistical 

procedures, assumptions of normality and homogeneity of 

variances were tested and confirmed using the Shapiro–Wilk 

and Levene’s tests, respectively (p > 0.05), thereby 

justifying the use of parametric analyses. The effects of the 

roller-skating intervention on balance and functional 

mobility in children with ASD were examined through a 

two-step analytical approach. First, within-group 

comparisons were conducted using paired t-tests to assess 

pre- and post-intervention changes. Subsequently, analysis 

of covariance (ANCOVA), controlling for baseline scores, 

was performed to evaluate between-group differences at 

post-test. The detailed results of these analyses are presented 

in Tables 2 and 3. 

Table 2 

Descriptive distribution and paired t-test results for the variables 

Variable Group N Pre-Test Mean ± SD Post-Test Mean ± SD t p 

Dynamic Balance Skating 7 12.42 ± 0.97 7.42 ± 0.95 8.101 0.001  

Control 7 12.71 ± 1.11 13.28 ± 0.75 0.549 0.172 

Static Balance Skating 7 4.71 ± 0.76 8.85 ± 1.34 -7.488 0.001  

Control 7 4.85 ± 0.89 5.28 ± 0.75 -1.000 0.356 

TUG Skating 7 9.14 ± 0.89 5.85 ± 0.69 7.813 0.001  

Control 7 9.00 ± 1.15 9.23 ± 0.75 -0.420 0.689 

6MWT (meters) Skating 7 53.00 ± 7.16 76.57 ± 9.94 -4.060 0.007  

Control 7 52.00 ± 7.68 50.57 ± 7.74 1.594 0.162 

TFTS Skating 7 12.00 ± 1.41 7.57 ± 1.13 6.819 0.001  

Control 7 12.57 ± 1.71 12.42 ± 1.51 0.736 0.354 

Data are shown as the mean ± SD.  

Table 3 

ANCOVA results for the variables 

Variable Source SS df MS F p 

Dynamic Balance Group 117.268 1 117.268 14.184 0.001 

Static Balance Group 44.690 1 44.690 34.704 0.001 

TUG Group 38.637 1 38.637 66.623 0.001 

6MWT Group 2330.913 1 2330.913 27.189 0.001 

TFTS Group 71.368 1 71.368 50.687 0.001 

 

In the dynamic balance index, the experimental group 

demonstrated a significant improvement from pre-test to 

post-test, whereas no change was observed in the control 

group. ANCOVA further confirmed a statistically 

significant difference between the two groups. Similarly, in 

the static balance index, a significant improvement was 

observed only in the experimental group, with between-

group analysis also revealing a significant difference in favor 

of the intervention. Performance on the Timed Up and Go 

(TUG) test significantly improved in the experimental 

group, reflected by a reduction in execution time, while no 

significant change occurred in the control group; this 

difference was statistically significant between groups. In 

the Six-Minute Walk Test (6MWT), the experimental group 

exhibited a significant increase in walking distance post-

intervention, with no change detected in the control group; 

the between-group difference for this index was also 

significant. Lastly, in the Timed Floor-to-Stand (TFTS) test, 

execution time significantly decreased in the experimental 

group, while the control group showed no improvement. 

ANCOVA confirmed a significant between-group 

difference for this measure as well. 
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Figure 1 

Mean Comparisons 

 

 
 

4. Discussion and Conclusion 

The findings of this study demonstrate that an eight-week 

structured skating intervention can lead to significant 

improvements in static balance, dynamic balance, and 

functional mobility—including Timed Up and Go (TUG), 

Six-Minute Walk Test (6MWT), and Timed Floor-to-Stand 

(TFTS)—among children with autism spectrum disorder 

(ASD). These results are consistent with and extend the 

growing body of literature advocating for the use of physical 

activity-based interventions as effective therapeutic 

modalities for enhancing motor performance in children 

with neurodevelopmental conditions (Li et al., 2023; Suárez-

Manzano et al., 2024; Xing & Wu, 2025). 

From a motor development perspective, the observed 

improvements in balance (both static and dynamic) align 

with previous studies emphasizing the positive impact of 

physical activity on postural control and proprioceptive 

functioning in children with ASD. For example, Casey et al. 

(2015) reported significant enhancements in balance and 

motor planning following a therapeutic skating program 

among autistic children (Casey et al., 2015), while Baldwin 

et al. (2024) confirmed the reliability and clinical value of 

field-based static and dynamic balance tests in assessing 

motor improvement among children with ASD (Baldwin et 

al., 2024). These motor enhancements are also supported by 

sensory integration theories which posit that balance-related 

exercises stimulate the vestibular and somatosensory 

systems, fostering improved postural control and 

neuromuscular coordination in children with developmental 

challenges (Lang et al., 2012; Roberge & Crasta, 2022). 

The results of the TUG test in the present study, which 

showed a significant reduction in completion time following 

the intervention, further corroborate the role of skating in 

enhancing functional mobility. The Timed Up and Go test 

has been extensively validated in pediatric populations with 

ASD as a reliable measure of dynamic balance and 
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functional independence (Martín-Díaz et al., 2023; 

Podsiadlo & Richardson, 1991). Similarly, the observed 

gains in the 6MWT and TFTS indicate enhanced muscular 

endurance and trunk-lower limb coordination, respectively, 

supporting the premise that skating, through repetitive 

dynamic movement and controlled transitions, can improve 

cardiovascular fitness and lower-body strength in children 

with ASD (Du et al., 2009; Enright, 2003; Weingarten & 

Kaplan, 2015). These outcomes are in line with findings by 

Zhao et al. (2020), whose meta-analysis confirmed the 

benefits of roller skating in promoting physical health and 

endurance in children and adolescents (Zhao et al., 2020). 

The motor benefits observed in this study may also be 

understood in relation to neuromuscular regulation and 

sensory processing, both of which are known to be atypical 

in children with ASD (Behrouzmanesh et al., 2023). Skating 

requires continuous sensory feedback integration, postural 

adjustments, and rhythmical motion—all of which challenge 

and reinforce underlying sensorimotor pathways. This is 

supported by findings from Wen and Wu (2025), who 

showed that sensory-integration-based sports interventions 

significantly enhanced motor and social skills in children 

with ASD (Wen & Wu, 2025). Grosprêtre et al. (2024) 

similarly emphasized that interventions involving complex, 

coordinated movements—as seen in sports like skating—

improve not only motor functioning but also cognitive-

emotional regulation in autistic populations (Grosprêtre et 

al., 2024). 

Furthermore, the increased distance achieved in the 

6MWT post-intervention suggests a significant gain in 

aerobic capacity and functional endurance. These 

improvements are critical for fostering greater autonomy in 

daily activities and increasing children's capacity to 

participate in structured social environments. This aligns 

with the findings of Morales et al. (2022), who demonstrated 

that adapted sports interventions—specifically judo—can 

positively influence both physical stamina and psychosocial 

functioning in children with ASD (Morales et al., 2022). 

Skating, like martial arts, demands rhythmic control, spatial 

awareness, and persistence, making it an effective conduit 

for improving functional mobility and resilience. Likewise, 

a study by Guan et al. (2022) revealed that adaptive roller-

skating improved emotion regulation in children with 

autism, further suggesting that the physical improvements 

observed may also contribute to broader emotional and 

behavioral outcomes (Guan et al., 2022). 

The improvement in TFTS time in this study supports the 

hypothesis that skating enhances gross motor transitions and 

musculoskeletal responsiveness. Ng et al. (2023) showed 

that the supine-to-stand task is a valid indicator of trunk and 

lower limb functionality, which are both targeted in skating 

routines (Ng et al., 2023). The balance between trunk control 

and lower-body coordination is central to skating, 

particularly during multidirectional changes, obstacle 

navigation, and sudden stops—skills that were explicitly 

practiced during the intervention in this study. The observed 

changes in functional mobility are consistent with the notion 

that skating, beyond being a recreational activity, functions 

as a neuromotor training protocol when structured 

appropriately (Christ et al., 2024; Thomas et al., 2016). 

Additionally, this study's findings should be 

contextualized within the broader public health challenge of 

sedentary behavior among children with ASD. Kwofie et al. 

(2025) and Rostami Haji Abadi et al. (2023) found that 

children with autism engage in substantially less moderate-

to-vigorous physical activity than their typically developing 

peers, contributing to health disparities and poorer physical 

outcomes (Kwofie et al., 2025; Rostami Haji Abadi et al., 

2023). Introducing skating into rehabilitation protocols 

offers a viable solution that combines physical, sensory, and 

motivational elements. The motivational aspect is 

particularly noteworthy, as children with ASD often display 

low intrinsic interest in conventional exercise formats. As 

Grosprêtre et al. (2024) note, the enjoyment and novelty of 

activities like skating can significantly increase adherence 

and therapeutic engagement (Grosprêtre et al., 2024). 

The broader literature also supports the multisystemic 

benefits of physical activity in children with ASD. Meta-

analyses and systematic reviews have shown that such 

interventions not only improve motor function but also 

facilitate cognitive processing, social interaction, and 

emotional regulation (Li et al., 2023; Pacheco et al., 2025; 

Qi et al., 2024). Suárez-Manzano et al. (2024) emphasized 

the holistic nature of physical activity interventions, arguing 

that gains in one domain—such as motor control—can 

indirectly stimulate improvements in attention and 

communication (Suárez-Manzano et al., 2024). Although 

this study focused on motor outcomes, the qualitative reports 

from instructors and parents suggested secondary gains in 

children’s self-confidence and engagement—areas worth 

further investigation in future studies. 

In sum, this study contributes to a growing evidence base 

advocating for the integration of structured, enjoyable, and 

developmentally appropriate physical activity—such as 

skating—into therapeutic regimens for children with ASD. 

The statistically and clinically significant improvements in 
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balance and functional mobility validate the intervention as 

both effective and feasible in non-Western settings. These 

findings are particularly valuable given the scarcity of 

culturally contextualized intervention studies in Iranian and 

Middle Eastern populations, as noted by Shakarami et al. 

(2020) and Mostafa Ali Mohammadi (2016) (Mostafa Ali 

Mohammadi, 2016; Shakarami et al., 2020). The current 

study thus not only reinforces established global findings but 

also provides region-specific empirical data to support local 

health and education policymakers. 

Despite its promising results, this study has several 

limitations that must be acknowledged. First, the sample size 

was relatively small (n=20), limiting the generalizability of 

the findings. While the statistical analyses indicated robust 

within- and between-group effects, a larger sample would 

enhance statistical power and external validity. Second, the 

study duration was limited to eight weeks, and no long-term 

follow-up was conducted to assess the sustainability of the 

observed improvements. Third, the intervention focused 

solely on physical outcomes; cognitive, behavioral, and 

social domains—though potentially affected—were not 

directly measured. Moreover, the reliance on convenience 

sampling and the absence of blinding for outcome assessors 

could introduce bias. Finally, although efforts were made to 

standardize the skating sessions, variations in participant 

motivation and learning pace may have influenced 

individual outcomes. 

Future research should address the limitations of the 

present study through larger, multicenter trials with extended 

follow-up periods. Incorporating longitudinal designs would 

help evaluate the long-term impact and sustainability of 

skating interventions in ASD populations. In addition, future 

studies should explore the effects of skating on other 

developmental domains such as executive function, emotion 

regulation, social responsiveness, and academic 

performance. Neuroimaging or neurophysiological methods 

could be employed to explore underlying neural mechanisms 

contributing to motor improvements. Comparative studies 

evaluating skating against other physical activities—such as 

swimming, martial arts, or dance—may also clarify its 

relative effectiveness. Finally, integrating qualitative 

methodologies, including interviews with children, parents, 

and therapists, could provide valuable insights into 

subjective experiences and perceived benefits, informing the 

development of more tailored intervention protocols. 

Based on the results of this study, skating can be 

recommended as a low-cost, engaging, and functionally 

beneficial intervention for children with autism. Therapists 

and special educators should consider incorporating skating 

sessions into comprehensive motor rehabilitation and 

adaptive physical education programs. Skating requires 

minimal infrastructure and, with appropriate safety 

measures, can be implemented in schools, community 

centers, or rehabilitation clinics. Practitioners should ensure 

gradual progression, use of protective gear, and emphasis on 

enjoyment to enhance motivation. Training physical 

education staff and therapists in sensory integration 

principles and inclusive pedagogy will further improve the 

quality and inclusivity of skating interventions. Overall, 

promoting physical activity through engaging formats like 

skating may not only improve motor outcomes but also 

enhance social participation, self-esteem, and quality of life 

in children with ASD. 
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