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Level: I
Systematic review
Why research this topic?

Few studies of children with autism (see Glossary) have examined sensory and motor function.
Although sensory and motor impairments may not be the primary defining feature of autism, the
research literature has clearly documented that many children with autism have sensory
processing and motor impairments. In particular, many children demonstrate unusual sensory
responses (e.g., under- or over-arousal) and motor planning disorders that are possibly associated
with sensory integration disorders. The goals of this review were to (1) summarize the research
literature on sensory and motor abnormalities in children with autism, (2) review the research on
sensory and motor interventions, and (3) identify the implications of this research.
What did the researcher do?

Baranek selected studies for this Level I systematic review that targeted specific sensory and
motor performance using remedial interventions, compensatory approaches, or environmental
modification. Comprehensive and behavioral approaches were not included. A total of 29 studies
were included in the research synthesis; the research designs ranged from single subject designs
to randomized clinical trials. Baranek categorized the studies as sensory integration approaches,
sensory stimulation techniques, auditory integration training, visual therapies, and physical
exercise, and summarized the empirical evidence for each approach.
What did the research find?

Sensory integration therapy for children with autism was investigated in three studies: Two of
these were single subject designs (see Glossary) and a third used one group of 10 children with
no comparison group. Although these studies lacked rigor, each found positive effects from the
sensory integration intervention, including improved play performance, improved or enhanced
social interaction, or decreased sensitivity.
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Studies of specific sensory stimulation techniques (e.g., deep pressure, massage, pressure
garments and weighted vests) were also reviewed. These interventions had positive effects on
behavior. In a randomized clinical trial, deep pressure had a calming effect on children with
autism. Massage that was provided for 4 weeks resulted in improved responsiveness and social
communication. Other deep pressure interventions in which children wore garments that provide
touch pressure resulted in reduced self-stimulatory behaviors and calmer affect.
A number of studies of auditory integration training (AIT) have been completed. AIT uses
special equipment that modulates or filters music to exercise the middle ear when listening
through head phones. In the nine studies of AIT with individuals with autism, results were
mixed. Four studies found behavioral improvements following application of AIT; however,
these were not sustained at follow up. Only one study demonstrated improvement in auditory
hearing sensitivity. No support for AIT was found in two studies that measured behavior,
cognitive, or adaptive function, and findings for the other studies were mixed. Baranek noted that
the three studies with stronger design did not show differences between AIT and control
conditions.
Visual therapies and corrective lenses have been applied to children with autism. Three studies
investigated the effects of prism lenses. The study with the most rigorous design demonstrated
short-term positive effects on attention and behavior but no improvement in visual-spatial
performance. In the other two studies, children demonstrated significantly (see Glossary) better
visual-spatial performance and orientation when wearing the prism lenses.
Four studies of the effects of physical exercise have been completed. All four found positive,
short-term effects in reducing self stimulatory behaviors. It is not known whether these effects
endured or whether they generalize to improvements in play and academic skills.
What do the results mean?

This review presented the empirical data for sensory and motor interventions when applied to
children with autism in a well-synthesized, detailed report. The evidence supporting sensory and
motor interventions appears to be positive; however, the effect is low (children make small
gains) and the research designs lack rigor (e.g., they often have small, non-randomized samples
and design limitations). Because occupational therapists frequently use sensory-motor
interventions, this review has direct implications for occupational therapy. A number of studies
suggested that certain types of children benefit from sensory-motor interventions. For example,
several studies demonstrated that children with hypersensitivity improved the most with sensory
integration-type interventions. Sensory and motor interventions tend to produce positive
behavioral effects and minimal improvement in academic performance. The findings suggest that
practitioners should implement these interventions to improve behavior and attention in children
with autism and should not expect a large effect on children’s academic performance.
Baranek identified issues in the clinical use of sensory and motor interventions. Because these
interventions tend to be applied outside the child’s natural context, intervention should
incorporate methods to assist the child in generalizing the effects into play, activities of daily
living, and school tasks. In clinical use and future studies of sensory motor interventions, it is
important to include physiological measures to determine whether they produce physiological
change and to understand how behavior and performance relate to physiological parameters.
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Because this body of research has produced inconsistent findings and few rigorous studies have
been published, sensory and motor intervention should be applied only when children with
autism demonstrate specific deficits (for example, in sensory responses or motor planning) that
warrant such an approach. When applied, they should be frequently evaluated to determine if
positive effects are achieved. Specific recommendations are to include physiological measures
(e.g., vagal tone response, cortisol levels, galvanic skin response, or respiration rate) and to
assess how the immediate behavioral effects link to academic and/or functional performance.
What are the strengths and limitations of the review?

This review included research-based description of the sensory and motor problems in children
with autism and analysis of studies that examined the effects of sensory and motor interventions.
By including descriptive research in addition to the experimental research, the review established
the rationale for applying sensory and motor interventions with this population. By grouping the
experimental studies into intervention categories, the efficacy of each type of intervention was
coherently explained.
Compared to other systematic reviews that describe only Level I or Level I and II research, this
review analyzed Level I through III studies. However, the merits of each study were objectively
analyzed and study limitations acknowledged. Few studies of sensory and motor interventions
were randomized clinical trials. Common limitations that should be improved in future research
are small sample size, lack of randomized sampling, lack of follow up and evaluation of long
term results, and limited use of measures of treatment fidelity (see Glossary).
Glossary
Autism—Autism Spectrum Disorder—Pervasive Developmental Disorders (PDD) is the
diagnosis used in the Diagnostic and Statistical Manual of Mental Disorders (4th ed.), text
revision (DSM-IV-TR; American Psychiatric Association [APA], 2000) and in the International
Classification of Diseases (ICD-10; World Health Organization, 1993) to describe children with
a cluster of symptoms that vary widely in type and severity. The symptoms are grouped into
three broad categories: (1) qualitative impairment in social interaction, (2) communication
disorders, and (3) stereotyped, repetitive patterns of behaviors or a restricted range of interests.
Depending on the level and distribution of impairment across these categories, a child can be
diagnosed with Autistic Disorder, Asperger syndrome, or Pervasive Developmental Disorder—
Not Otherwise Specified (PDD—NOS). All three of these diagnoses are usually included under
the umbrella term “autism spectrum disorders” (ASDs).
The Individuals with Disabilities Education Improvement Act of 2004 (IDEA, Pub.L. 108–446)
also includes autism as a disability category under which children might be eligible for special
education and related services. The IDEA regulations define autism as “a developmental
disability significantly affecting verbal and nonverbal communication and social interaction
generally evident before age 3 that adversely affects a child’s educational performance. Other
characteristics often associated with autism are engagement in repetitive activities and
stereotyped movements, resistance to environmental change or change in daily routines, and
unusual responses to sensory experiences” (34 C.F.R., §300.7[c][1][i]).
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Significance (or significant)—A statistical term that refers to the probability that the results
obtained in the study are not due to chance, but to some other factor (e.g., the treatment of
interest). A significant result is likely to be generalizable to populations outside the study.
Significance should not be confused with clinical effect. A study can be statistically significant
without having a very large clinical effect on the sample. For example, a study that examines the
effect of a treatment on a client’s ability to walk may report that the participants in the treatment
group were able to walk significantly longer distances than those in the control group. However,
after reading the study one may find that the treatment group was able to walk, on average, 6
feet, whereas the control group was able to walk, on average, 5 feet. Although the outcome may
be statistically significant, a clinician may not feel that a 1-foot increase will make his or her
client functional.
Single-subject design - Single subject/case research involves one client, or a number of clients,
followed over time or evaluated on outcomes of interest. The basic feature of any single-subject
design is the evaluation of clients for the outcome(s) of interest both before (baseline) and after
the intervention. This design allows an individual to serve as his or her own “control.” However,
it is difficult to conclude that the intervention alone resulted in any differences as other factors
may change over time (e.g., the disease severity may change).
Treatment fidelity - Treatment fidelity refers to the methodological strategies used to monitor
and enhance the reliability and validity of behavioral interventions.
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