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RESEARCH QUESTION 
 
1. What is the clinical effectiveness of motor interventions for children with autism spectrum 

disorders? 
 

2. What are the evidence-based guidelines regarding the use of motor interventions in 
children with autism spectrum disorders?  

 
KEY FINDINGS 
 
One systematic review, six randomized controlled trials, 22 non-randomized studies, and two 
evidence-based guidelines regarding the clinical effectiveness of motor interventions for children 
with autism spectrum disorders were identified. 
 
METHODS 
 
A limited literature search was conducted on key resources including PubMed, Ovid Medline, 
Ovid PsychINFO, EBSCOhost CINAHL, The Cochrane Library (2014, Issue 7), University of 
York Centre for Reviews and Dissemination (CRD) databases, Canadian and major 
international health technology agencies, as well as a focused Internet search. No filters were 
applied to limit the retrieval by study type. Where possible, retrieval was limited to the human 
population. The search was also limited to English language documents published between 
January 1, 2009 and July 31, 2014.  Internet links were provided, where available. 
 
The summary of findings was prepared from the abstracts of the relevant information. Please 
note that data contained in abstracts may not always be an accurate reflection of the data 
contained within the full article.  
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RESULTS   
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, non-randomized studies, 
and evidence-based guidelines.  
 
One systematic review, six randomized controlled trials, 22 non-randomized studies, and two 
evidence-based guidelines regarding the clinical effectiveness of motor interventions for children 
with autism spectrum disorders were identified. No relevant health technology assessment 
reports were identified. 
 
Additional references of potential interest are provided in the appendix. 
 
OVERALL SUMMARY OF FINDINGS 
 
One systematic review, six randomized controlled trials, and 22 non-randomized studies 
regarding the clinical effectiveness of motor interventions for children with autism spectrum 
disorders were identified. Evidence regarding a number of motor interventions was identified, 
including: hydrotherapy, massage therapy, movement and exercise-based interventions, 
exergaming, yoga, robotic technology, hippotherapy, martial arts, occupational therapy, and 
sensory integration therapy. Results are summarized in Table 1.  
 

Table 1: Summary of Findings of Systematic Reviews, Randomized Controlled Trials, and Non-
Randomized Studies 

First Author, 
Publication 
Year, Study 

Design 

Population Intervention Study Findings and Conclusions 

Systematic Reviews 
Mortimer, 20141 

 
 

Children (3-12 y) 
with ASD 

Halliwick-based 
hydrotherapy 
 
 

The intervention successfully 
improved social interactions or 
behavior in all included studies. 

Randomized Controlled Trials 
Schaaf, 20142 Children (4-8 y) 

with autism  
(n = 32) 

Occupational therapy 
(manualized 
intervention) 

Improved Goal Attainment Scale 
scores, measures of caregiver 
assistance in self-care, and 
socialization compared with usual 
care.  

Chan, 20133 Children with 
ASD (n = 46) 

Nei Yang Gong Larger self-control improvements 
occurred in the treatment group 
compared with a Progressive Muscle 
Relaxation technique control group, 
parental reports of reduced autistic 
symptoms. 

Pfeiffer, 20114 Children (6-12 y) 
with ASD 

Sensory integration The intervention successfully reduced 
autistic mannerisms compared with 
fine motor intervention. Both groups 
showed improved Goal Attainment 
Scaling scores. 

Silva, 20115 Children with Qigong massage Improved measures of autism, 
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autism (n = 47) abnormal sensory responses, and 
self-regulation were reported in the 
treatment group.  

Piravej, 20096 Children (3-10 y) 
with autism  
(n = 60) 

Thai traditional 
massage + sensory 
integration therapy 

Relative to sensory integration alone, 
the intervention significantly improved 
stereotypical autistic behaviours as 
measured by several tools.  

Silva, 20097 Children (<6 y) 
with autism  
(n = 46) 

Qigong sensory training 
(massage) 

The intervention successfully 
improved social and language skills, 
and reduced autistic behavior 
compared with no treatment.  

Non-Randomized Studies 
Hilton, 20148 

 

Uncontrolled 
longitudinal study 

School-aged 
children with 
ASD 

Exergaming (Makoto 
arena training) 

Improved executive function (working 
memory and metacognition), and 
motor function (strength and agility) 
were reported. 

Holm, 20149 

 

Uncontrolled 
longitudinal study 

Children (6-8 y) 
with ASD (n = 3) 

THR The intervention successfully and 
sustainably improved parent-
nominated targeted behaviors in a 
dose-dependent manner. 

Lanning, 201410 

 
Case-control 
study 

Children with 
ASD (n = 18) 

EAA Greater parent-reported 
improvements in physical, emotional, 
and social functioning were seen in 
the EAA group compared with the 
non-equine group.  

Ajzenman, 
201311 

 
Uncontrolled 
pre/post-test 
study 

Children (5-12 y) 
with ASD (n = 6) 

Hippotherapy Hippotherapy was associated with 
reduced postural sway, and increased 
overall adaptive behaviors (receptive 
communication and coping), 
participation in self-care, low-demand 
leisure, and social interactions based 
on the Vineland Adaptive Behavior 
Scales-II and the Child Activity Card 
Sort.  

Jenkins, 201312 

 

Case-control 
study 

Children with 
autism 

THR Patients in the THR group did not 
display “systematic changes in affect, 
responding to others’ initiations, 
spontaneous initiations, off-task 
behavior, compliance, problem 
behavior, or performance on two 
standardized measures”12 compared 
with the waitlist control group.  

Movahedi, 201313 
 
Case-control 
study 

School aged 
children with 
ASD (n = 30) 

Martial arts (kata 
techniques training) 

Results showed sustainably improved 
social dysfunction in the kata 
techniques training group compared 
with the no-exercise group.  

Ward, 201314 

 
Uncontrolled 
longitudinal study 

Elementary 
school aged 
children with 
autism (n = 21) 

THR Social interaction, sensory processing, 
and reduced severity of symptoms 
associated with ASDs improved 
during but not post-treatment.  

Yanardag, 201315 

 

Uncontrolled 
pre/post-test 

Children with 
autism (n = 3) 

Aquatic exercise 
training 

Total motor performance scores 
improved after 12 weeks of training.  
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study 
Bahrami, 201216 

 

Case-control 
study 

Children (5-16 y) 
with ASD (n = 
30) 

Martial arts (kata 
techniques training) 

Sustainably reduced stereotypy was 
reported in the treatment group but 
not the control group.  

Koenig, 201217 

 

Case-control 
study 

Children with 
ASD 

Yoga (Get Ready to 
Learn program) 

Teacher ratings of maladaptive 
behavior (Aberrant Behavior 
Checklist) were lower in the yoga 
program group than in the control 
group.  

Palsbo, 201218 

 

One uncontrolled 
within-subject 
pre/post-test 
study 

Children with 
cerebral palsy, 
ASD, attention 
deficit disorder, 
attention deficit 
hyperactivity 
disorder, or other 
disorders 

Robotic guided three 
dimensional repetitive 
motion 

Writing speed and sustained legibility 
increased in all participants with ASD.  

Anderson-
Hanley, 201119 

 

Crossover study 

Children with 
ASD (n = 22) 

Exergaming: 
DanceDanceRevolution 
(n = 12), cyber cycling 
(n = 10) 

Repetitive behavior decreased and 
performance on Digits Backwards 
improved relative to baseline in both 
exergaming groups. 

Ennis, 201120 

 

Uncontrolled 
longitudinal study 

Children with 
ASD (n = 11) 

Aquatic training 
sessions 

Water-based skills improved following 
aquatic training. 

Fragala-Pinkham, 
201121 

 

Case-control 
study 

Children with 
ASD (n = 12) 

Group aquatic exercise 
program 

No between group changes in 
swimming skills, cardiorespiratory 
endurance, muscular endurance, 
mobility skills, and participant and 
parent satisfaction were reported. 
Swimming skills improved in the 
intervention group but not the control 
group.  

Kern, 201122 

 

Uncontrolled 
longitudinal 
pre/post-test 
study 

Children with 
ASD 

EAA Reduced severity of autism 
symptoms, decreased CARS scores, 
and improved Mood and Tone 
(Timerlawn Parent-Child Interaction 
Scale) scores relative to baseline 
were reported at 3-6 months. Negative 
Regard scores were lower at 6 
months compared with baseline.  

Nicholson, 201123 

 

Uncontrolled 
multiple-baseline 
study 

Children with 
ASD (n = 4) 

Physical activity Academic engaged time increased in 
all participants. 

Oriel, 201124 

 

Crossover study 

Children with 
ASD 

Aerobic exercise 
(running or jogging) 

The intervention was associated with 
improvements in correct responding, 
and no changes in on-task behavior or 
stereotypic behaviors.  

Rosenblatt, 
201125 

 

Children (3-16 y) 
with ASD (n = 
24) 

Yoga, dance, and music 
therapy 

Behavioral Assessment System for 
Children, Second Edition (BASC-2) 
scores increased following therapy.  
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Uncontrolled 
within-subject 
pre/post-test 
study 
Gutman, 201026 

 

Uncontrolled 
longitudinal study 

Adolescents with 
high-functioning 
autism (n = 2) 

Motor-based social 
skills intervention 

Relative to baseline, participants 
displayed significant, sustained 
improvements in targeted social skills 
behaviors following the intervention. 

Pan, 201027 

 

Crossover study 

Children with 
ASD (n = 8) 

Water exercise 
swimming program 

The intervention was associated with 
improved aquatic skills and significant 
social improvements. 

Wuang, 201028 

 

Crossover study 

Children (6 y 5 m 
to 8 y 9 m) with 
autism (n = 60) 

Simulated 
developmental horse-
riding program using 
Joba exercise 
equipment + 
occupational therapy 

Results showed sustainably improved 
motor proficiency and sensory 
integrative functions in participants. 

Bass, 200929 

 

Case-control 
study 

Children with 
autism (n =34) 

THR THR participants displayed improved 
sensory seeking, sensory sensitivity, 
and social motivation, and reduced 
inattention, distractibility, and 
sedentary behaviors compared with 
wait-list controls.  

ASD = autism spectrum disorders; CARS = Childhood Autism Rating Scale; CTQ = Conners’ Teacher Questionnaire; EAA = Equine 
Assisted Activities; m = months; RCT = randomized controlled trial; SR = systematic review; THR = Therapeutic Horseback Riding; 
y = years 
 
Two evidence based guidelines30,31  regarding the use of massage and exercise interventions 
for children with autism spectrum disorders were identified. 
 
These guidelines report that: 

• There is moderate evidence that occupational therapists should routinely provide touch 
pressure or deep pressure and massage to address touch aversion and improved 
responsiveness to sound in children with autism30 

• There is weak evidence that occupational therapists should routinely prescribe physical 
exercise to reduce self-stimulatory behaviors, movement therapy to decrease negative 
responses to touch, sensory integration to address play skills and engagement and 
improved social interaction and reduced disruptive behaviors, movement therapy for on-
task passive behaviors for children with autism, and massage for social 
communication.30 

• There is insufficient evidence to recommend that occupational therapists routinely 
prescribe exercise for play behavior in children with autism.30 

• There is a lack of evidence for efficacy to recommend massage and other sensory-
based interventions for routine management of children with autism spectrum disorders 
based solely on case reports and case series.31  
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Guidelines and Recommendations 
 
30. Watling R, Koenig KP, Davies PL, Schaaf RC. Occupational therapy practice guidelines 

for children and adolescents with challenges in sensory processing and sensory 
integration. Bethesda (MD): American Occupational Therapy Association Press; 2011. 
Summary available: http://www.guideline.gov/content.aspx?f=rss&id=34041  
See: Table. Recommendations for Occupational Therapy Interventions for Children and 
Adolescents with Challenges in Processing and Integrating Sensory Information 
 

31. Singapore Ministry of Health. Autism spectrum disorders in pre-school children. 
Singapore: Singapore Ministry of Health; 2010 Mar. 
Summary available: http://www.guideline.gov/content.aspx?f=rss&id=39344  
See: Management: Complementary Alternative Therapies, “D - Massage and other 
sensory-based interventions are not recommended in the routine management of children 
with ASD because of insufficient evidence for efficacy. (Grade D, Level 3)” 
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