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Abstract

Background: Mind–body therapies are often used by people with autism spectrum disorders (ASD). How-
ever, there has been little examination into which types of mind–body therapies have been investigated for
people with ASD and for what purposes. A systematic review was conducted to evaluate the existing evidence
for mind–body therapies for people with ASD, particularly to determine the types of mind–body therapies used
and the outcomes that are targeted.

Methods: PubMed, PsychInfo, and Scopus were searched using terms for ASD and mind–body therapies.
Sixteen studies were selected for review; these studies tested interventions using mindfulness, meditation, yoga,
Nei Yang Gong, and acceptance commitment therapy. Most study outcomes targeted behavior, psychological
symptoms, and quality of life for children and adults with ASD as well as their parents.

Results: There was little overlap between studies on the types of mind–body therapies used and associated
outcomes, and only three of the studies were randomized controlled trials. Most studies were small and
uncontrolled. Some studies modified the mind–body therapies to increase accessibility for people with ASD.

Conclusion: The evidence for mind–body therapies for people with ASD is limited and would benefit from
larger randomized controlled trials.
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Introduction

M ind–body therapies or techniques are used by up to
30% of people with an autism spectrum disorder

(ASD).1 Mind–body therapies encompass a wide range of
practices that focus on a connection between the mind, body,
and health. Why individuals with ASD may use mind–body
therapies, however, is unknown. That is, are mind–body
therapies being used to treat core ASD characteristics? Are
they used to address co-occurring conditions? It is also not
known how successful such therapies are for people with
ASD. In one parent survey, up to 80% of those who had used
mind–body therapies for their children with ASD reported the
therapies to be ‘‘moderately’’ or ‘‘very’’ helpful, but it was
not specified in what way these therapies were helpful.2

Characteristics of ASD include differences in social
communication and interaction.3 ASD is heterogeneous.
People with ASD may also experience difficulties under-
standing metaphorical or non-literal language, slower in-
formation processing, and intellectual disability, which
could influence the cognitive aspects of a mind–body in-

tervention. Differences in these characteristics may influ-
ence the success of various mind–body therapies for
different individuals within the ASD population. However,
many people with ASD experience co-occurring conditions
such as depression, anxiety, and high stress levels, for which
mind–body therapies may be most beneficial.

In other populations, mind–body therapies have been
shown in meta-analyses to improve symptoms of anxiety,
depression, stress, and sleep problems.4–6 These conditions
can have significant negative impacts on quality of life and
independence for people with ASD. Determining if mind–
body therapies are beneficial for people with ASD could
provide a therapy option that could improve these symp-
toms. It is also worthwhile to determine if mind–body
protocols should be adapted to increase accessibility for
those with ASD.

This review evaluated mind–body studies that include
individuals with ASD. Specifically, this review examined
the types of mind–body practices, outcomes, and accessi-
bility adaptations that have been explored for people with
ASD.
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Materials and Methods

Based on a preliminary search, it was anticipated that
there would be few high-quality studies conducted on mind–
body therapies and ASD. As such, the search strategy of this
review was systematic, but the inclusion criteria were kept
broad to capture best the overall state of the current research
on this topic.

Eligibility

Studies were eligible if they included individuals with
ASD. This included autistic disorder, Asperger syndrome,
and pervasive developmental disorder not otherwise speci-
fied. In cases of samples with mixed populations, studies
were eligible if they included individuals with ASD and
specified the number of people within the overall sample
with ASD. There were no criteria for determining ASD
diagnosis. ASD participants of any age were included.

All included interventions utilized some form of mind–
body therapy. Definitions for mind–body therapies vary
widely. For this study, mind–body therapies had to include
an attentional or mindfulness component. Mind–body ther-
apies that were eligible for inclusion a priori included
mindfulness-based interventions, meditation, yoga, t’ai chi,
and acceptance and commitment therapy. Other therapies
identified in the search were considered on a case-by-case
basis. For instance, Nei Yang Gong was included due to its
similarity to t’ai chi with an emphasis on mindful movement
and breathing exercises. Multiple designs were included,
such as quasi-experimental, randomized controlled trials
(RCTs), and feasibility studies.

Interventions based on neurofeedback, applied kinesiol-
ogy, massage, aromatherapy, and acupuncture were not in-
cluded because these therapies do not necessarily include
focused attentional or mindful components. For example, a
t’ai chi intervention usually involves effortful awareness to
breath and special attention to movement, while massage is
a passive experience for the participant. Single retrospective
case reports were excluded.

There were no criteria on what outcomes were included,
as long as the outcomes addressed individuals with ASD.

Information sources and search strategy

Pubmed, Scopus, and PsychInfo were searched in
December 2015. The following search terms were used:
autism OR autism spectrum disorder OR pervasive develop-
mental disorder OR Asperger; combined with: mind–body
OR mindfulness OR meditation OR yoga OR acceptance
commitment therapy OR t’ai chi OR qigong. The entry of
search terms was adapted according to the database’s search
interface. Searches were limited to studies published after
1980 due to the introduction of autistic disorder in the Di-
agnostic and Statistical Manual of Mental Disorders (DSM)
that year. Searches were also limited to articles available
in English.

Selection and management

The first author performed the initial title and abstract
search for articles that potentially included mind–body
therapies and participants with ASD. The second author
replicated this search separately with the same results. Full-

text articles were independently screened by the two au-
thors. Articles with therapies that were not initially included
in our mind–body definitions were discussed by the re-
viewers for whether they should be classified as mind–body.
If there were disagreements, a third reviewer would have
been consulted, but this did not occur. Outcomes variables
were extracted from the articles by one reviewer and verified
by the other. All primary outcomes that included individuals
with ASD were extracted. Any recorded modifications to
intervention protocols to increase the accessibility for indi-
viduals with ASD were noted. Data were managed in Mi-
crosoft Excel.

Results

The initial search yielded 193 results once duplicate
articles were removed. After title and abstract review, 41
articles were selected for full-text review. Five studies
were excluded because people with ASD were not included
in the outcomes or the inclusion of people with ASD was
unclear. Fifteen articles were excluded because they were
not interventional or experimental in design (e.g., review,
book chapters, case reports). Four studies did not include
mind–body interventions (i.e., neurofeedback, cognitive–
behavioral therapy, emotion recognition, and a neuro-
muscular technique). One study was excluded because it
was not in English. Sixteen studies were selected for final
inclusion and discussion (see Fig. 1).

Of the included studies, three were RCTs, four were
quasi-experimental, and nine were cohort or multiple-
baseline studies. The types of mind–body practices included
were yoga, Nei Yang Gong (also known as Dejian), mind-
fulness, meditation, mindfulness-based cognitive therapy,
mindfulness-based stress reduction, mindfulness-based ther-
apy, mindfulness-based positive behavior support, MyMind
mindfulness training, mindfulness-based soles of the feet
meditation, mindful parenting, and acceptance and commit-
ment therapy (see Table 1). Table 2 provides brief descrip-
tions of the different types of interventions included in this
review.

Sample sizes ranged from 3 to 50 participants with ASD
(M = 20, median = 6). Ages ranged from 2.5 to 65 years. One
intervention was directed toward parents but also included
outcomes from their children with ASD. The main outcomes
of interest were diverse and included behavioral, social, and
psychological symptoms, as well as the subjective well-
being of children and adults with ASD and their parents. A
summary of the interventions and outcomes can be found in
Table 3.

Four studies confirmed an ASD diagnosis by the Autism
Diagnostic Interview—Revised or Autism Diagnostic Ob-
servation Schedule.7–10 Four studies confirmed an ASD di-
agnosis, but did not clearly specify how or by what
measure.11–14 One study did not specify how the ASD di-
agnosis was confirmed, but participants were recruited from
a school for children with ASD.15 Seven studies did not
clearly report whether an ASD diagnosis was confirmed.16–22

Of those that reported the DSM criteria, one study used the
DSM-IV criteria16 and five used the DSM-IV-TR.7–10,13

Four studies had some exclusion criteria based on IQ, in-
tellectual disability, or cognitive condition.8–10,16 Two
studies included some individuals with intellectual or
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cognitive disabilities.11,19 All other studies were unclear
whether there were any exclusion criteria related to intel-
lectual or cognitive disabilities, but two of these studies
noted that all child participants were in regular education
classes.20,22 Two studies included people with ASD as well
as other developmental delays or conditions.11,18

FIG. 1. Flowchart of study
selection.

Table 1. Studies by Intervention Type

Mindfulness
Bogels et al. (2008)
De Bruin et al. (2015)
Hwang et al. (2015)
Kiep et al. (2015)
Neece (2013)
Singh et al. (2006)
Singh, Lancioni GE, Singh et al. (2011)
Singh, Lancioni, Manikam, et al. (2011)
Singh et al. (2014)
Spek et al. (2013)

Yoga
Koenig et al. (2012)
Radhakrishna (2010)
Radhakrishna et al. (2010)
Rosenblatt et al. (2011)

Nei Yang Gong/Dejian
Chan et al. (2013)

Acceptance Commitment Therapy
Pahnke et al. (2014)

Table 2. Brief Descriptions

of Mind–Body Interventions

Intervention Description

Mindfulness Being aware of the present moment and
present thoughts in a nonjudgmental
way. Often taught by a trained
instructor in sessions for several
weeks in conjunction with home
practice.

Mindful
parenting

Parents learn meditation and mindfulness
skills that they can exercise when
interacting with children.

Yoga A movement-based therapy that
incorporates physical poses and
attention to breath. Taught by a
trained instructor.

Nei Yang Gong A movement-based therapy that uses a
sequence of slow movements, mental
exercises, and breathing exercises.
Similar to qigong or t’ai chi, it also
incorporates the Chinese theory of qi.

Acceptance
Commitment
Therapy

A type of cognitive–behavioral therapy
that includes mindfulness aspects. It
emphasizes a nonjudgmental stance
when monitoring thoughts. The
commitment component is an active
process on identifying life values and
promoting behaviors that work toward
them.
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Seven mindfulness-based studies involved the parents of
children with ASD. In two of the studies, parents and chil-
dren were taught mindfulness concurrently in separate ses-
sions.7,11 In one study, only the mothers learned mindfulness
to determine if that would improve problem behaviors in
their children with ASD.18 One study used mindful parent-
ing.19 Four studies taught parents the mindfulness proto-
cols, so that they could deliver the intervention to their
children.17,20–22

Only two studies reported on adverse events, and none
were reported.10,16

Discussion

The goal of this review was to summarize the current
literature on mind–body interventions for people with ASD.
This review found only three RCTs and one group ran-
domized trial on mind–body therapies. One of these studies
was in adults with ASD, which found statistically significant
positive effects from a mindfulness intervention for de-
pression, anxiety, and rumination.9 The other randomized
studies in children showed insignificant effects on stress and
psychological distress in children receiving classroom-based
acceptance commitment therapy compared to normal class-
room activities16; significant positive effects on self-control
and some measures of behavior from Nei Yang Gong
therapy10; and significant positive effects on hyperactivity
but no other behavior measures when a mindfulness pro-
gram is delivered only to parents.18

Effects on mental and emotional health

Multiple studies showed improved mental health with
different mind–body therapies in people with ASD.7–9,11,16

Moreover, a RCT of an autism-adapted mindfulness pro-
gram showed moderate to large effect sizes for improving
anxiety, depression, and rumination in adults with ASD.9 A
follow-up study reported the longer-term effects of the
autism-adapted mindfulness program and found that posi-
tive effects were maintained at 9 weeks after the interven-
tion ended, although the follow-up study did not include a
control group.8 These results are consistent with meta-
analyses in other populations, which support the use of
mindfulness-based therapies for depression and anxiety.4,5

Other mindfulness-based studies that were not randomized
found pre–post improvements on happiness ratings and
rumination.8,11 There were mixed reports on changes in
quality of life for children and adolescents.7,11 Participants
also reported improvements in managing thoughts. An an-
ecdotal experience of this was illustrated by one investigator
(p. 911):

One adolescent explained that his thoughts were like over-
crowded subways in rush hour. In the MYmind training, he
had learned to just be on the platform. Subways with many
thoughts would still come to his platform, but he was now
able to let them pass, to just observe them and stay calm.7

There was only one study on acceptance and commitment
therapy, which found improvements in psychological dis-
tress post intervention, although this was not significant
compared to the waitlist group.16 There was also a dis-
crepancy between teacher reports and self-reports of stress,
where adolescents with ASD reported no improvements on

stress while teachers reported improvements. None of the
yoga-based interventions evaluated mental/emotional out-
comes.

Effects on behavior

Most of the studies that included children with ASD fo-
cused on various aspects of behavior, including aggressive,
maladaptive, imitation, and aberrant behaviors. Considering
that there was little homogeneity between studies on either
outcome measures or intervention type, it is difficult to
compare effects between studies. Most studies were without
control groups and had extended follow-up periods (‡1
years), making it impossible to differentiate behavioral
changes due to interventions, child development, or other
factors.

One study delivered a yoga intervention randomized by
school classrooms.15 There were significant changes in ab-
errant behaviors for teacher but not parent ratings. Another
study evaluated the effects of Nei Yang Gong compared to
Progressive Muscle Relaxation Therapy on self-control for
children with ASD.10 Neuropsychological tests of executive
function were used as measures of self-control (Tower of
London, Children’s Color Trials Test, The Five Point Test),
which were found to be significantly improved in the Nei
Yang Gong group.

Parent-based interventions

Of the parent-based interventions, there was only one
RCT.18 Parents were trained in mindfulness-based stress
reduction, which improved hyperactivity but not other be-
haviors in children. Another uncontrolled parent-based
intervention, which targeted mental health by teaching
mindfulness to both parents and children, found significant
improvement in rumination and quality of life but not in
worry or mindfulness.7 These results are consistent with the
RCT of an autism-adapted mindfulness program mentioned
earlier that improved rumination in adults with ASD who
were taught directly.9 It is unknown whether interventions
delivered to both parent and child have an additive effect
compared to interventions delivered to one or the other.
Considering the potential negative impact parent mental
health can have on child behaviors, these findings support
studying whether well-designed mindfulness interventions
for parents can help improve children’s health.23,24

Modifications for accessibility

Another goal of this review was to determine if modi-
fications were made to any mind–body therapies in order
to improve accessibility for people with ASD. Many
mind–body therapies use figurative language, which can
be challenging for people with ASD, who are more likely
to take language literally. Four studies included detailed
descriptions on intervention modifications. No studies di-
rectly compared modified to non-modified protocols. Of
the mindfulness-based interventions, two used the same
9-week protocol adapted for ASD.8,9 The protocols used less
metaphorical and ambiguous language, omitted cognitive
elements (e.g., ‘‘examination of one’s thoughts’’), and in-
creased the amount of time for breathing exercise and weeks
of training to account for participants with slower information
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processing. Similarly, another mindfulness-based study used
less abstract language and added an additional week of
mindfulness training.7 They also provided detailed, outlined
overviews of each session to participants so they would feel
more at ease and able to anticipate the goals and tasks of each
mindfulness session. Participants in this study provided
feedback that they preferred silence during meditation ses-
sions rather than verbal guidance. Interestingly, a special
mindfulness session on coping with changes that was spe-
cifically designed for people ASD received low ratings on
usefulness from participants.7

An acceptance commitment therapy protocol was also
modified for individuals with ASD.16 Smaller group sizes
were used for the sessions, mindfulness exercises were
shortened, mindfulness exercises on sensory sensitivities
were added, stress management worksheets were modified,
and metaphors were limited. Participants reported that these
adaptations were useful and that they were satisfied with the
program overall.16

Future directions and considerations

Most of the reviewed studies do not have control groups
and only three are RCTs. Several of the published studies
did not report significance values or effect sizes, which
would have allowed determination of the strength of the
results. In some studies, the results were simply described as
‘‘significant’’ without formal statistical analysis or detailed
reporting. Multiple studies had small sample sizes, control
groups were uncommon, and reports of aggregate results
were sometimes missing. Some studies also relied on parent
or teacher reports. These were frequently used for outcomes
related to behavior in children.

Several studies made autism-specific modifications to the
therapies, but not all reported whether participants with
ASD found the modifications useful or sufficient. Qualita-
tive methods were not included in any of the studies re-
viewed here but could be considered for future mind–body
research for people with ASD for input on how to improve
the delivery and reception of mind–body therapies.

The length of the interventions is another area for future
exploration. Mindfulness-based therapies often entail 8
weeks of training, with weekly group sessions and daily
meditation. Such a lengthy time commitment can be dis-
couraging, and shorter interventions may increase compli-
ance. Two of the included studies actually increased the
length of training for people with ASD. Shorter intervention
lengths are successful in other populations and can improve
accessibility of interventions for various psychosocial out-
comes.25,26 Remote applications, such as Internet-based mind-
fulness interventions, may also be a viable option to increase
the accessibility of therapies for individuals with time con-
straints and social or mobility barriers.26,27

The studies included in this review cover a wide-range of
applications of mind–body therapies. Mind–body therapies
were taught to parents, children with ASD and their parents,
as well as adults with ASD. Standardization of training
techniques is a promising area for future research, as some
interventions were applied in schools, others in clinics,
others by parents at home, and others by parents and clini-
cians together. There was also great variation in age, with
most studies focusing on interventions for children and ad-

olescents. Adapting different types of mind–body therapies
for use by people with more profound intellectual dis-
abilities is largely unexplored, but could benefit from
caregiver-mediated, movement-based approaches such as
yoga to replace more cognitive-based options. There may be
future issues with generalizability of the currently reviewed
studies because most included only higher IQ individuals
with ASD and those identified as high functioning.

Adverse event reporting was not included in the majority
of studies. Those that did noted no adverse events. While
generally considered low risk, mind–body therapies can
pose a risk for musculoskeletal injuries (e.g., yoga) and may
trigger anxiety or trauma (e.g., mindfulness). Adverse event
reporting is therefore an important clinical outcome to re-
port in future studies.

Conclusions

Current work on mind–body interventions for people
with ASD is progressing but still in the early stages. Sev-
eral different types of mind–body therapies have been
studied for people with ASD, but existing studies include
very different age groups and outcome measures. There-
fore, at this time, there is not enough data to compare
different therapy dosages or types for particular outcomes
or to make definitive recommendations. This review found
that mind–body therapies are feasible for children and
adults with ASD and are generally considered safe. There
is a strong rationale for additional studies. Future research
would benefit from larger randomized designs, careful and
detailed reporting of modifications and statistics, and more
input from individuals with ASD.
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