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Abstract 

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by impairments in social communication 

and restricted, repetitive behaviors. In addition to these core features, children with ASD frequently present with motor 

dysfunctions including delayed gross motor development, impaired balance, postural instability, hypotonia, and poor 

coordination. These motor impairments adversely affect functional independence, participation in physical activity, and quality 

of life. Physiotherapy plays a crucial role in addressing these deficits through structured motor training, balance exercises, 

strength conditioning, and physical activity-based interventions. This review synthesizes current evidence on physiotherapy-

related rehabilitation in children with ASD. Findings from randomized controlled trials, systematic reviews, and observational 

studies indicate that physiotherapy interventions significantly improve gross motor skills, postural control, balance, and 

functional participation. Early, individualized, and multidisciplinary physiotherapy programs demonstrate superior outcomes. 

Despite growing evidence, challenges remain regarding standardization of intervention protocols and long-term outcome 

evaluation. 
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Introduction 

Autism Spectrum Disorder (ASD) is a lifelong 

neurodevelopmental disorder with an increasing global 

prevalence, currently estimated at approximately 1 in 100 

children worldwide [1, 2]. While diagnostic criteria primarily 

emphasize social communication deficits and restricted 

behaviors, growing evidence highlights motor impairment 

as a prominent associated feature of ASD [3, 4]. Motor 

difficulties such as delayed gross motor milestones, 

hypotonia, impaired balance, postural instability, dyspraxia, 

and poor coordination are reported in up to 80–90% of 

children with ASD [5, 7]. 

Motor impairments often appear early in development and 

persist into adolescence and adulthood, significantly 

affecting activities of daily living, play, school participation, 

and physical fitness [8, 9]. Reduced motor competence may 

further limit social interaction and participation, thereby 

exacerbating functional and behavioral challenges [10]. 

Physiotherapy interventions target these motor impairments 

and aim to improve functional independence, physical 

participation, and quality of life. 

 
Motor Impairments in Autism Spectrum Disorder 

Children with ASD demonstrate marked deficits in 

fundamental motor skills (FMS), including locomotor skills, 

object control, and balance [11]. Postural control deficits and 

sensory-motor integration problems contribute to reduced 

physical activity levels and increased sedentary behavior [12]. 

Neuroimaging and neurophysiological studies suggest 

atypical motor cortex connectivity and cerebellar 

dysfunction as underlying mechanisms for these motor 

impairments [13, 14]. 

Early identification of motor dysfunction is essential, as 

early physiotherapy intervention can utilize neural plasticity 

to positively influence motor development and long-term 

functional outcomes [15]. 

Role of Physiotherapy in ASD Rehabilitation 

Physiotherapy plays a key role in ASD rehabilitation by 
addressing motor deficits that are often under-recognized in 
routine clinical practice. Physiotherapy interventions aim to: 
▪ Improve gross motor development 
▪ Enhance balance and postural stability 
▪ Develop coordination and motor planning 
▪ Improve muscle strength, endurance, and aerobic 

capacity 
▪ Promote participation in play, sports, and daily 

activities 
 

Common physiotherapy approaches include structured 
exercise programs, balance and coordination training, 
psychomotor rehabilitation, play-based therapy, and task-
oriented motor training [16, 18]. 
 

Evidence from Physiotherapy-Related Interventions 
1. Exercise and Motor Skill Training 
Systematic reviews and meta-analyses consistently 
demonstrate that structured exercise interventions 
significantly improve fundamental motor skills in children 
with ASD, particularly locomotor and balance skills [19, 21]. 
Improvements in motor competence may also enhance 
participation in physical and social activities. 
 

2. Balance and Postural Control Training 
Balance-oriented physiotherapy interventions improve static 
and dynamic postural control, especially when sensory 
challenges such as altered visual input or unstable surfaces 
are incorporated [22, 24]. Psychomotor rehabilitation programs 
further enhance sensory integration and postural stability [25]. 
 

3. Multidisciplinary and Combined Physiotherapy 
Programs 
Combined physiotherapy programs integrating strength 
training, coordination exercises, balance activities, and 
aerobic conditioning demonstrate superior outcomes 
compared to isolated interventions [26, 27]. 
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Summary of Physiotherapy-Related Studies 
 

Table 1: Physiotherapy-Based Rehabilitation Studies in Autism Spectrum Disorder 
 

Study Title Design & Sample Results / Discussion Conclusion 

Effectiveness of exercise intervention 

on improving fundamental motor skills 

in children with ASD [19] 

Systematic review & meta-

analysis (13 studies, n=541) 

Significant improvements in locomotor, 

object control, and balance skills 

Exercise-based physiotherapy 

improves FMS in ASD 

Two physiotherapy methods to 

improve physical condition in children 

with ASD [20] 

Experimental study (children 

4–6 yrs) 

Balance and coordination improved in 

both intervention groups 

Simple physiotherapy 

programs are effective 

Motor skills and physical activity 

interventions in ASD [21] 
Narrative review 

Consistent improvements in gross motor 

development 

Physiotherapy-led activity 

improves motor outcomes 

Balance training intervention on 

postural control in ASD [22] 
Intervention-based studies 

Improved postural control under sensory 

challenges 

Balance training is essential in 

ASD physiotherapy 

Psychomotor rehabilitation and 

postural control [25] 

Controlled intervention 

study 

Enhanced postural stability and sensory 

integration 

Psychomotor physiotherapy 

improves motor control 

Motor impairment and PT utilization 

in ASD (SPARK study) [28] 
Large observational study 

High motor impairment, low PT 

utilization 

Increased access to 

physiotherapy is needed 

 

Discussion 

The findings of this review strongly support the role of 

physiotherapy in addressing motor impairments associated 

with ASD. Structured exercise programs, balance training, 

and psychomotor interventions consistently demonstrate 

improvements in gross motor skills, postural control, and 

functional participation [19, 25]. Improved motor competence 

may also indirectly enhance social participation and 

engagement in peer activities [10, 29]. 

Despite positive outcomes, heterogeneity in intervention 

protocols, treatment duration, and outcome measures limits 

cross-study comparability [21]. Additionally, long-term 

follow-up studies are limited. Nevertheless, evidence 

supports early, individualized, and goal-oriented 

physiotherapy interventions integrated within 

multidisciplinary rehabilitation models [26, 27]. 

 

Clinical Implications 

▪ Physiotherapy should be considered a core 

rehabilitation service for children with ASD 

▪ Early intervention improves motor and functional 

outcomes 

▪ Programs should be individualized, play-based, and 

task-oriented 

▪ Standardized outcome measures are essential for 

monitoring progress 

 

Limitations and Future Directions 

Future research should emphasize: 

▪ Large-scale randomized controlled trials 

▪ Standardized physiotherapy intervention protocols 

▪ Long-term follow-up and functional participation 

outcomes 

▪ Technology-assisted physiotherapy interventions (VR, 

exergaming, telerehabilitation) 

 

Conclusion 

Physiotherapy-based rehabilitation is effective in improving 

motor skills, balance, postural control, and physical 

participation in children with Autism Spectrum Disorder. 

Evidence supports the integration of structured exercise, 

balance training, and psychomotor interventions into early, 

individualized, and multidisciplinary rehabilitation 

programs to optimize functional outcomes and quality of 

life. 

References 

1. World Health Organization. Autism spectrum disorders. 

Geneva: World Health Organization, 2023. 

2. Maenner MJ, Shaw KA, Bakian AV, Bilder DA, 

Durkin MS, Esler A, et al. Prevalence and 

characteristics of autism spectrum disorder among 

children aged 8 years—United States, 2020. Morbidity 

and Mortality Weekly Report Surveillance 

Summaries,2023:72(2):1–14. 

3. Fournier KA, Hass CJ, Naik SK, Lodha N, Cauraugh 

JH. Motor coordination in autism spectrum disorders: a 

meta-analysis. Journal of Autism and Developmental 

Disorders,2010:40(10):1227–1240. 

4. Bhat AN, Landa RJ, Galloway JC. Current perspectives 

on motor functioning in autism spectrum disorders. 

Physical Therapy,2011:91(7):1116–1129. 

5. Green D, Baird G, Barnett AL, Henderson L, Huber J, 

Henderson SE. et al. Motor impairment in Asperger’s 

syndrome. Developmental Medicine and Child 

Neurology,2009:51(7):558–564. 

6. Hilton CL, Zhang Y, White MR, Klohr CL, 

Constantino JN. Motor impairment in children with 

autism spectrum disorder. Autism,2012:16(4):430–441. 

7. Bhat AN. Motor impairment and social communication 

deficits in autism spectrum disorder. Physical 

Therapy,2020:100(5):806–816. 

8. Mostofsky SH, Burgess MP, Gidley Larson JC. 

Increased motor cortex white matter volume predicts 

motor impairment in autism. 

Neurology,2009:73(9):693–700. 

9. Stoodley CJ. The cerebellum and neurodevelopmental 

disorders. Nature Reviews 

Neuroscience,2016:17(4):205–216. 

10. Lloyd M, MacDonald M, Lord C. Motor skills of 

toddlers with autism spectrum disorders. 

Autism,2013:17(2):133–146. 

11. Hadders-Algra M. Early diagnosis and early 

intervention in developmental disorders. Developmental 

Medicine and Child Neurology,2018:60(8):789–795. 

12. Staples KL, Reid G. Fundamental movement skills and 

autism spectrum disorders. Adapted Physical Activity 

Quarterly,2010:27(4):327–344. 

13. Bremer E, Crozier M, Lloyd M. Exercise interventions 

for children with autism spectrum disorder: systematic 

review. Autism,2016:20(8):899–915. 



International Journal of Academic Research and Development  www.allreviewjournal.com 

30 

14. Lang R, Koegel LK, Ashbaugh K, Regester A, Ence W, 
Smith W. et al. Physical exercise and autism spectrum 
disorders. Research in Autism Spectrum 
Disorders,2010:4(4):565–576. 

15. Srinivasan SM, Pescatello LS, Bhat AN. Physical 

activity recommendations for children with autism 

spectrum disorders. Frontiers in Integrative 

Neuroscience,2014:8:13. 

16. Memari AH, Ghanouni P, Shayestehfar M, Ghaheri B. 

Postural control in children with autism spectrum 

disorder. Gait and Posture,2014:39(1):257–261. 

17. Cheldavi H, Shakerian S, Boshehri SN, Zarghami M. 

Balance training in children with autism spectrum 

disorder. Research in Autism Spectrum 

Disorders,2014:8(1):8–14. 

18. Case L, Yun J. Adapted physical education and motor 

skill development in autism. Adapted Physical Activity 

Quarterly,2019:36(1):1–18. 

19. Bremer E, Crozier M. Physiotherapy interventions for 

children with autism spectrum disorder. Physical and 

Occupational Therapy in Pediatrics,2017:37(3):223–

241. 

20. Pan CY. Physical activity levels of students with autism 

spectrum disorders. Research in Autism Spectrum 

Disorders,2008:2(3):429–437. 

21. Molloy CA, Dietrich KN, Bhattacharya A. Postural 

stability in children with autism spectrum disorder. 

Journal of Autism and Developmental 

Disorders,2003:33(6):643–651. 

22. Ben Hassen I, Abid R, Rebai H, Elleuch MH. 

Psychomotor rehabilitation and postural control in 

children with autism spectrum disorder. 

Children,2023:10(9):1480. 

23. Liu P, Zhang Y, Li H, Tian Z. Exercise interventions 

and motor skills in autism: meta-analysis. Frontiers in 

Psychiatry,2023:14:1132074. 

24. Draudvilienė L, Draudvila J, Daniusevičiūtė-Brazaitė L. 

Physiotherapy methods for children with autism 

spectrum disorder. Children,2024:11(7):798. 

25. Zwaigenbaum L, Bauman ML, Fein D, Kasari C, Pierce 

K, et al. Early intervention for autism spectrum 

disorder. Pediatrics,2015:136(1):S60–S69. 

26. Bhat AN, Suresh S, Kwan J, Fox NA. Physical therapy 

service utilization in autism spectrum disorder. Journal 

of Autism and Developmental 

Disorders,2022:52(6):2608–2621. 

27. Memari AH, Ziaee V, Shayestehfar M. Postural sway 

patterns in autism spectrum disorder. Iranian Journal of 

Pediatrics,2013:23(3):316–322. 

28. Todd T, Reid G, Butler-Kisber L. Cycling intervention 

in children with autism. Adapted Physical Activity 

Quarterly,2010:27(1):1–15. 

29. Healy S, Nacario A, Braithwaite RE, Hopper C. 

Physical activity interventions in youth with autism 

spectrum disorder. Autism Research and Treatment, 

2018, 1–12. 


