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Abstract

Research has shown that autistic adults have poor health outcomes. We conducted a systematic review to identify
existing interventions to address health outcomes for autistic adults and to determine whether these interventions
address the priorities of the autistic community. We searched PubMed for articles that included an intervention, a
primary health outcome measured at the individual (not system) level, and a sample population of at least 50% autistic
adults. Studies were excluded if they were not peer-reviewed, had a focus on caregivers, were expert opinions on specific
interventions, untested protocols, or interventions without a primary health outcome. Out of the 778 articles reviewed,
19 were found to meet the stated criteria. Based on the evidence gathered, two were considered emerging evidence-
based approaches: cognitive behavioral approaches and mindfulness. The remaining interventions included in the review
did not have sufficient evidence to support current use with this population. The majority of the studies included
samples of young autistic adults, primarily male, without an intellectual disability. Anxiety, quality of life, depression, and
behavioral issues were among the health outcomes measured in the final included articles. More research on preferred
interventions with prioritized health outcomes of the autistic adult population is needed.

Lay abstract

Autistic adults have more health problems then their same-aged peers. Yet little research has been conducted that focuses
on addressing these health problems. In order to guide future research, it is important to know what intervention studies
have been done to improve health outcomes among autistic adults. The project team and student assistants read studies
that were published between 2007 and 2018 in the online research database, PubMed. We looked for studies published
in English, which were peer-reviewed and included (1) an intervention, (2) an outcome that was related to health, and
(3) a study group that included autistic adults. We did not include studies that had outcomes about employment (unless
there was a health outcome), studies about caregivers or caregiving, or expert opinions about interventions. Of 778
reviewed articles, 19 studies met all of the criteria above. Within these studies, two approaches were found to have
emerging evidence for their use in autistic adults: cognitive behavioral interventions and mindfulness-based approaches
for improved mental health outcomes. The remaining intervention approaches did not have enough articles to support
their use. Many of the outcomes were about reduced symptoms of co-occurring mental health diagnoses (e.g. reduced
anxiety, depression). Most of the participants in these studies were male and did not have intellectual disability. Most
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study participants were adults younger than 40. There are not many intervention studies that address health outcomes
among autistic adults. More research is needed on interventions which are desired by the adult autism community and
address preferred health outcomes such as increased quality of life or well-being.
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adult, autism spectrum disorder, intervention, systematic review

Introduction

Much of what is known about the health and healthcare
needs of autistic adults has emerged from health services
research documenting the frequency of co-occurring con-
ditions, types of healthcare received, and costs of care.
Health services research suggests that autistic adults have
different healthcare needs than same-aged peers without
autism spectrum disorder (ASD; Croen et al., 2015; Zerbo
et al., 2019). Within the literature, poor healthcare out-
comes have been identified among autistic adults, such as
early death/mortality (e.g. Bilder et al., 2013), increased
rates of psychiatric emergency department utilization (e.g.
Vohra et al., 2016), and less use of preventive care visits
for cancer screenings (Nicolaidis et al., 2014, 2015).
Utilization and costs are also higher among autistic adults
in a privately insured large healthcare group (e.g. Zerbo
et al., 2019). It is reported that autistic persons face multi-
ple challenges which are specific to autism, as it applies to
accessing healthcare (Burke & Stoddart, 2014).

Although poor health outcomes have been frequently
documented, few studies have evaluated the efficacy of
interventions to address individual health outcomes in the
autistic population. The majority of spending on autism
research continues to fund genetic and other research aimed
at targeting brain mechanisms, risk factors focusing on pre-
vention of ASD and causes of ASD, and interventions that
primarily target children (Interagency Autism Coordinating
Committee (IACC), 2016). According to the IACC (2016),
research on autistic adults comprises approximately 2% of
the national funding from both public and private sectors.
There is an urgent need to understand the available litera-
ture on effective interventions to improve health outcomes
for children aging into adulthood.

The purpose of this systematic review was to compre-
hensively identify interventions used with autistic adults to
address health outcomes and to evaluate the quality of
available interventions. The specific systematic review
question asked by our project team was “What interven-
tions (I-intervention) implemented for individuals are cur-
rently documented in the literature that evaluate the impact
on health-related outcomes (O-outcome) for autistic adults
(P-population)?” The results of this systematic review
were reviewed by autistic research partners to identify
which interventions were important to the autistic adult
community in order to further contribute to the recommen-
dations based on the available literature.

Methods

Our systematic review protocol was developed using the
Preferred Reporting Items of Systematic Reviews and
Meta-Analyses document (PRISMA; Appendix 1) (Moher
et al., 2009). In addition to implementing a systematic
search of the literature, we also ensured applicability of
our results through using participatory-action research
approaches to check our results with 18 paid community
research partners (Community Council) to make recom-
mendations based on available literature and community
priorities. Community partners held multiple roles, includ-
ing professional roles as researchers and medical/mental
health professionals, authors, and advocates; most identi-
fied as an autistic adults and/or a parent of an autistic adult.
Based on their involvement in the study activities, all
Community Council members were offered the opportu-
nity to be authors, acknowledged contributors, or if pre-
ferred, not acknowledged by name.

Included study characteristics

We used clear definitions to ensure that inclusion and
exclusion criteria were applied systematically during the
review process to select relevant studies (Table 1). Inclusion
criteria for relevant studies were defined as follows: popu-
lation inclusion required having a sample in which at least
50% of the study sample was 18years or older and having
a sample in which the primary study population were indi-
viduals identified as having an “autism spectrum disorder.”
Due to the changes in diagnostic criteria when changing
from the Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; DSM IV) to Diagnostic and Statistical
Manual of Mental Disorders (5th ed.; DSM-5; American
Psychiatric Association, 2013), we ensured that studies
which referred to study populations with outdated terms
(e.g. “high-functioning autism,” “Asperger’s syndrome,”
and/or “Pervasive-Developmental Disorder not otherwise
specified”’) were also included. Studies were included even
if they did not contain a confirmatory diagnostic assess-
ment; participant characteristics from included studies can
be found in Appendix 4.

We included Interventions that addressed at least one
physical, mental, and/or social health outcome. Due to the
focus at the time of the review on individual-level (as
opposed to system-level) interventions, our search incor-
porated interventions where the autistic adult was the



Benevides et al.

1347

Table I. Definitions guiding selection of included studies.

Population: Studies were included if 50% of the study population was greater than |8years of age (the sample must explicitly
examine an adult group separately, if there is a range of ages). The majority of the sample must include autistic adults, which
includes those with older recognized diagnoses such as Asperger’s syndrome, high-functioning autism, autistic disorder, and

pervasive developmental disorder—not otherwise specified.

Health: “a state of complete physical, mental, and social well-being, and not merely the absence of disease or infirmity” (World

Health Organization (WHO), 1948).

Intervention: Interventions in our study must address an individual’s health needs and be aimed at intervening at the individual
level. We excluded interventions aimed at addressing organizational or system interventions (e.g. procedures and policies that
impact many individuals). We did not include interventions aimed at caregivers of autistic adults.

Health and health outcomes: Physical and mental health outcomes aimed at addressing an individual’s personal health or
well-being, including but not limited to ameliorating specific chronic or physical health conditions (e.g. cardiovascular outcomes;
management of weight), mental health outcomes (e.g. depression, anxiety) or mental well-being, mortality and morbidity, or quality
of life. We excluded outcomes that were measured at the family, community, or health-system level (e.g. annual checkups, access
to healthcare, insurance payment and coverage, or system quality indicators (e.g. coordinated care, timely physician communication,

indicators of patient-centered medical homes).

target of intervention. We included studies with Outcomes
which addressed ‘health’ (defined in Table 1). Study type
was not specified as an inclusion/exclusion criterion;
therefore, we included all qualitative and quantitative evi-
dence of any level (I-V) as long as it met the above crite-
ria. We limited studies to those published in the English
language which were conducted with human participants
(no animal studies) and were published in the past 10years
(in year 2007 or later) at the time of the last search.

We specifically excluded studies that were not published
in peer-reviewed journals (e.g. newspaper or magazine arti-
cles), articles that discussed caregiving or families of autis-
tic adults (e.g. focused on interventions for caregivers of
adults), expert opinions regarding interventions, protocols
of interventions which had not been tested, and vocational
or educational interventions which did not have a physical
or mental health outcome as a primary outcome of the study.
Educational and vocational interventions were defined as
those conducted in post-secondary education settings or
work/vocational settings (simulated, volunteer, or paid).

Information sources and article management

For this review, we searched the largest existing medical
database, PubMed, which contains both self-archived and
peer-reviewed journal archived records. We trialed search
terms in early 2017 with the assistance of a medical librar-
ian, and the final search string was implemented on
October 14, 2017 (Appendix 2). The use of Medical Search
Headings (MeSH) and Boolean operators was used to
ensure search terms were combined to meet our research
question as posed above.

Screening and selection process

Following implementation of the PubMed search described
above, all relevant article records were downloaded by title
and abstract into the reference manager software EndNote®
Version X7.7.1. The process for screening studies included

dividing of relevant records among a team of six graduate
research students, use of folders in EndNote to track
included and excluded articles, and regular meetings with
the principal investigator to review questionable titles or
abstracts. All authors involved in article selection under-
went training with practice screening using study defini-
tions. In addition, a random selection of 10% of originally
identified records was checked by the principal investigator
(T. B.) to ensure reliability in screening to include/exclude
articles. During the title/abstract screen, articles that clearly
met our inclusion criteria were retained. Articles which
were questionable based on title or abstract were also
retained for full-text review. Articles identified for full-text
screen were obtained in full-text PDF and stored offline. We
evaluated all PDFs using the same inclusion/exclusion crite-
ria and excluded articles were documented with reasons
(available upon request).

Following the first review of available studies, the
Community Council recommended targeted searches of the
literature for specific desired interventions identified dur-
ing priority-setting activities (Benevides et al., 2020). A
second search of PubMed was conducted for specific inter-
ventions including cognitive behavioral therapy (CBT), use
of medical marijuana, animal-assisted therapy, and trauma-
informed interventions. Using the same terms for the
Population, but adding specific keywords and MeSH terms
for interventions, resulted in additional articles for screen-
ing (Appendix 3). The last search was conducted 8 August
2018. Once limits for “adults 18+ years” were applied, the
titles and abstracts were screened to ensure they met inclu-
sion criteria using the same process as the previous search.
Figure 1 illustrates the flow of articles in our study (Moher
et al., 2009).

Evaluation of risk of bias in included studies

Included studies were evaluated using risk of bias criteria
proposed by the Cochrane group (Higgins et al., 2011).
Because we did not find many randomized controlled trials
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Figure |. PRISMA flow diagram of included and excluded
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(RCTs), we anticipated that the overall risk of bias in stud-
ies was high. The risk of bias was taken into consideration
when evaluating the certainty of the available evidence as
a whole.

Data extraction

We extracted the following data from included studies:
Title, author, year; study design; characteristics of the inter-
ventions, and characteristics of included participants. We
extracted characteristics of the interventions in included
studies such as intervention type (using categories defined
by Young and colleagues (2010), duration/frequency/inten-
sity of intervention(s), health outcome measured, and loca-
tion where intervention was conducted. Characteristics of
study participants were extracted across the articles and
included mean age of all study participants, gender distribu-
tion (percent males), diagnosis type, and percentage of those
in study sample with intellectual disability (Appendix 4).
Qualitative synthesis of results across the articles were
planned to identify themes of available interventions,
whether the existing studies aligned with early priorities
identified by the autistic adult community and whether spe-
cific gaps existed in available evidence.

Certainty of available evidence

We used guidelines proposed by the National Professional
Development Center on Autism Spectrum Disorder (n.d.)
and Centers for Medicare and Medicaid to define evidence-
based practices for children with autism (Young et al.,
2010). Interventions were considered to be “Evidence
based” if there were two or more high-quality RCTs to sup-
port that intervention or if there were five high-quality

single-subject designs conducted by at least three different
research groups and having at least 20 research participants
across all single-subject designs. “Emerging evidence” was
evidence in which there were two or more studies which
existed that were of lower quality or less-rigorous study
design, and the available evidence showed some or no
effect, and did not produce negative effects on participants
(e.g. poor outcomes). “Unestablished interventions” was
evidence in which studies showed negative effects on out-
comes of the participants, or all the available studies on that
intervention showed no effect, or there was only one study
with that intervention which was available for review.

Results

Among the 778 articles obtained from our PubMed
searches, we identified 19 studies which met our inclusion/
exclusion criteria. Among the included studies, the overall
risk of bias across all available intervention studies was
high (Table 2). The majority of included studies used a
case report or case series design (n=7; 37%), with very
little description of the methods used to confirm autism
diagnosis, implementation methods, and measure out-
comes (Enticott et al., 2011; Hsich et al., 2014; Nilsson &
Ekselius, 2009; Roser et al., 2009; Sajith et al., 2017;
Wachtel et al., 2010; Weiss & Lunsky, 2010). Three studies
(16%) used a single-subject design (Brundage et al., 2013;
Campillo et al., 2014; Tiger et al., 2009); however, only
two of those included a multiple baseline design as a con-
trol. Three studies (16%) used a pre-test—post-test single
group design; these had no control and thus were unable to
control for most threats to internal validity (Ekman &
Hiltunen, 2015; Gal et al., 2015; Siew et al., 2017). Two
studies (10%) used a pre-test—post-test non-equivalent
control group design, and both were considered high-qual-
ity quasi-experimental designs (McGillivray & Evert,
2014; Sizoo & Kuiper, 2017). Four studies (21%) used a
randomized controlled design to examine the effect of an
intervention for adults (Hesselmark et al., 2014; McVey
et al., 2016; Russell et al., 2013; Spek et al., 2013).

Synthesis of available interventions

Table 3 presents characteristics of available interventions
and extracted data from each study. Cognitive behavioral
interventions are considered an emerging evidence-based
approach for improving self-reported mood and anxiety
symptoms among autistic adults, based on the availability
of six studies (32% of identified literature): two RCTs
(Hesselmark et al., 2014; Russell et al., 2013), two quasi-
experimental designs (McGillivray & Evert, 2014; Sizoo &
Kuiper, 2017), one pre-test—post-test single-group design
(Ekman & Hiltunen, 2015), and one case series (Weiss &
Lunsky, 2010). The available evidence from RCTs sug-
gests, however, that CBT is not significantly better than
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other alternative interventions such as “anxiety manage-
ment” or “recreational groups,” but that CBT does result in
small clinical effects on self-reported outcomes (Cohen’s d
range: 0.31-0.33) and large effect for blinded assessor rat-
ings of obsessive-compulsive behavior outcomes (d=1.01).
All of the available CBT studies were conducted with autis-
tic individuals who were verbal and who had no apparent
intellectual disability. The most commonly occurring CBT
approach used was group CBT, ranging from a total expo-
sure of 12—-108h of therapy, with most studies providing a
median of 18.75h of total therapy. All group CBT studies
delivered the intervention weekly, using a manualized
approach with adaptations for adults on the spectrum. Of
the two RCTs investigating this approach, they differed
greatly in the format (one used a group CBT format and the
other used individual sessions). Neither RCT reported neg-
ative outcomes of their CBT that would suggest they were
detrimental to the health outcomes. This approach requires
additional investigation in comparison with alternative
interventions, and to determine the point at which clinical
effects are observed. Although both RCT studies examined
long-term outcomes to determine whether effects were
maintained after discontinuation of the CBT, high rates of
missing data substantially impact interpretation. Future
research of this approach should include long-term follow-
up with participants.

Mindfulness approaches are also considered an emerg-
ing evidence-based approach for autistic adults based on
two high-quality studies comprising a RCT and a pre-test—
post-test non-equivalent control group (quasi-experimen-
tal) design. These studies used manualized group
mindfulness approaches to address self-reported health
outcomes of depression and anxiety among autistic adults
without intellectual disability (Sizoo & Kuiper, 2017; Spek
et al., 2013), one of which was discussed above because
the mindfulness was compared to group CBT. Neither
study reported negative outcomes, and both studies had
effect sizes at the end of treatment ranging from d=0.07—
0.78 for self-reported depression symptoms and effects
between d=0.37-0.76 for self-reported anxiety symptoms.
Mindfulness approaches were implemented once a week
for 1.5-2.5h a session, for 9—12 weeks, resulting in a total
number of hours of exposure to treatment between 19.5
and 22.5h. These studies were conducted with autistic
adults with no apparent intellectual disability.

Among the included studies, 32% (n=6) implemented
medical interventions to address health outcomes among
autistic adults (Table 3), with the most frequently occur-
ring medical intervention being “electroconvulsive ther-
apy” (ECT; n=3 studies; Nilsson & Ekselius, 2009; Sajith
et al., 2017; Wachtel et al., 2010), one study describing
the use of a pharmacological intervention (Roser et al.,
2009), one study describing a multi-component interven-
tion in the intensive care unit for respiratory distress
(Hsieh et al., 2014), and one study describing the use of

deep transcutaneous magnetic stimulation to the brain
(Enticott et al., 2011). None of the medical interventions
used strong study designs, and a high risk of bias is pre-
sent for these interventions; thus, all medical interven-
tions are considered to be unestablished evidence for
intervention.

For ECT specifically, only four cases of adults ages
19-38 years, primarily with co-occurring intellectual disa-
bility, have been reported in the peer-reviewed literature to
use this intervention (Nilsson & Ekselius, 2009; Sajith
et al., 2017; Wachtel et al., 2010). None of the participants
provided their own consent to participate (parental consent
was obtained in all cases). ECT is an invasive medical pro-
cedure in which electrical waves are transmitted to the
brain. All of the studies which implemented this type of
intervention described the effects on social behaviors, psy-
chological symptoms such as obsessive-compulsive
behaviors, and self-injurious behaviors. One ECT study
reported a negative response (Sajith et al., 2017) with
worsening symptoms prompting discontinuation of ECT
treatment. Due to the high risk of bias in these studies, and
negative response in one of four cases, electroconvulsive
therapy is an unestablished intervention.

The remaining identified studies used a variety of
intervention approaches to address different health out-
comes, but due to the types of study designs and limited
available evidence, all are considered to be unestablished
interventions.

Participant characteristics from included studies are pro-
vided in Appendix 4. The majority of included studies
examined interventions in autistic young adults, with mean
ages of samples in the mid-20-year-old range. Very few
studies discussed interventions with autistic adults over the
age of 40years, with only two studies having an approxi-
mate mean sample age over 40years (Spek et al., 2013;
Weiss & Lunsky, 2010). A large number of studies (42%)
included only male samples. Finally, the majority of partici-
pants in included CBT and mindfulness studies were con-
sidered to be ‘“high-functioning ASD” or “Asperger’s
syndrome.” Medical interventions were primarily used with
autistic adults with corresponding intellectual disability.

Discussion

Our systematic review of the literature revealed few avail-
able intervention approaches aimed at addressing health
outcomes among autistic adults. The two primary inter-
vention approaches considered to have emerging evidence
were cognitive behavioral interventions and complemen-
tary/integrative mindfulness interventions, both aimed at
reducing psychiatric symptoms (e.g. depression, anxiety,
obsessive-compulsive disorder) in autistic adults without
intellectual disability. Others have found that cognitive
behavioral interventions are of benefit to autistic children
(e.g. Weston et al., 2016), as are mindfulness interventions
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(e.g. Cachia et al., 2016) and our study suggests there is
evidence for these approaches in adults 18 years and older.

Many of the interventions reviewed in this study did not
have sufficient evidence supporting their use in autistic
adults. Future research is needed to better understand the
effect of social skill interventions to address social anxiety,
vocational interventions to address quality of life, and
technology applications for reduced anxiety. In our review,
ECT (n=3 studies), transcranial magnetic stimulation
(TMS; n=1), pharmacological (n=1), and a behavioral
paradigm (n=1) were used primarily on autistic adults
with intellectual disability. These interventions were not
identified as interventions that were desired by the autistic
community (Benevides et al., 2020), and significant dis-
trust of medical treatments such as these should be recog-
nized by the research community. Whether an intervention
is viewed positively by autistic people is an important con-
sideration, in addition to its evaluated effectiveness, given
autistic people will be participants in these interventions.
In addition, none of the included studies in our review
reported using community—stakeholder partnership in
evaluating the interventions.

No studies were found that addressed integrative health
approaches through yoga, animal-assisted therapy, or tai-
chi for this population, despite autistic community reported
interest in research for these topics. In addition, the adult
autistic community desires evidence-based information
about medical marijuana for anxiety and other mental
health symptoms but no studies were identified that exam-
ined this intervention for this population. Although these
interventions are being reported as useful anecdotally in
the adult autistic community, well-designed comparative
effectiveness research has not yet been developed.

Community council review of findings

The purpose of involving the Community Council was to
provide an informed opinion to these findings that reflects
autistic people’s shared ownership of the research narra-
tive, as related to the presented evidence. The importance
of including community members in patient-centered out-
comes research is necessary for scientific communities to
address what is deemed to be important and to understand
perceptions of existing or available approaches. All 18
Community Council members (78% of whom identify as
autistic) were provided with both the long report and lay
summary of the preliminary review of the literature and
were asked to respond to several questions related to the
results in June 2018. Community Council members were
asked the following questions: “Would you recommend
any of the existing interventions that we found? If yes,
which? If no, why not?” and “What other interventions or
approaches were not in the list, but should be considered
for autistic adults?” In all, 13 Community Council con-
tributors provided emailed responses (72%); responses

were collated across many individual contributors. Once
the systematic review was completed, all Community
Council members were again invited to be authors if
desired and were asked to provide written input to the dis-
cussion and conclusions of this report.

CBT for improving mental health

In the general population, CBT is a well-established, evi-
dence-based intervention for anxiety, with over 50 years of
research and successful application documented (e.g.
Higa-McMillan et al., 2015). Some people with autism
spectrum conditions find CBT very helpful in alleviating
their anxiety or depression symptoms. The goal of CBT is
to enable people to take control of how they interpret and
deal with things in their environment. Modifications to
CBT for young autistic individuals in order to tailor
approaches for coping skills and exposure appear to be an
important component of evaluated studies. The implemen-
tation of these protocols always incorporates modifica-
tions to standard CBT and should be considered as one
approach to assist the individual in self-management of
their anxiety. Additional evaluation of these approaches
for older autistic adults and the long-term impact of such
interventions is necessary. It should be noted that some
autistic people report that CBT is unhelpful for them.
There is not a “one-size-fits-all” approach to therapy.
However, others find the practical and action-based nature
of it helpful (Purkis et al., 2016).

Mindfulness-based interventions for improving
mental health

Contrary to CBT, mindfulness-based interventions focus
on modifying an individual’s thoughts and emotions, by
separating themselves from these thoughts and emotions
(Conner & White, 2017), with the goal of improved emo-
tional regulation and self-awareness. In everyday settings,
mindfulness approaches are being used by autistic adults
because of the ease and availability of apps and other
online tools. When used outside of the context of research,
the implementation of mindfulness techniques varies in
duration, frequency, and intensity; they are not likely
implemented in the same manner as those that were
researched in this review. Mindfulness is often seen by
autistic adults as being helpful for decreasing stress, anxi-
ety, ruminating thoughts, anger, and aggression because it
enables people to safely observe their world and them-
selves. It can be a positive and self-caring strategy that
both centers a person to reality but grounds them in a less
volatile or stressful way of being at the same time. Future
research should aim to examine the ease of use, cost, and
long-term benefits of mindfulness approaches, including
those that are accessed through apps by individuals on
their own, as compared to other available approaches.
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Social skills interventions for improving health

The use of PEERS® for Young Adults intervention (McVey
et al., 2016), which is a group-based intervention targeting
social skills, has preliminarily been shown to address
social anxiety in a moderately sized sample. Community
Council member contributors reflected on the importance
of social skills for ensuring relationships with others in
work and personal lives are healthy. Some autistics who
ascribe to a social model of disability see some social skills
interventions as teaching camouflaging. Camouflaging has
been identified as one of the predictors of suicidality (e.g.
Cassidy et al., 2018). In addition, some social skills inter-
ventions present specific behaviors as negative or wrong,
and therefore might promote feelings of shame as related
to features of autism that are part of one’s identity. It is
recommended that all interventions which involve and aim
to support autistic adults, including social skills interven-
tions, include their feedback and input during the develop-
ment and evaluation of the content.

Vocational interventions and health

Remarkably, while there are many vocational and employ-
ment interventions that exist within the field of autism
research, only one was identified as measuring a health
outcome, quality of life (Gal et al., 2015). Community
Council members reflected on the importance of measur-
ing quality of life outcomes, no matter the intervention, as
quality of life is an essential indicator of health.

Prescription medication and dosing

Few studies examined the impact of pharmacological or
medical interventions, despite the high rate of use by med-
ical practitioners. The autistic community has anecdotally
reported that medication side effects and dosing are not
well evaluated, and use of medications is felt to be poorly
tolerated. Evaluation of medication use and side effects
among autistics is needed and should involve the autistic
community in their development of research.

Along with prescription drugs, other Community
Council members described the need for studies on can-
nabidiol drugs (CBDs) and other forms of medical mari-
juana which has possible anxiety-reduction effects. The
careful study of this for the autistic adult population has
not been addressed in the peer-reviewed literature, despite
increasing numbers of states that consider autism a quali-
fying condition for its use.

ECT

It is important to note that none of the Community Council
felt that ECT was an appropriate intervention for autistic
individuals. Major concerns from the Community Council
were raised related to this intervention approach, including

possible damage to the brain, memory, and the extensive
risks associated with this approach.

T™MS

Community Council members did emphasize the impor-
tance of distinguishing ECT from TMS. The majority of
Community Council members asked for more information
about this approach, as very little is known about its use.

Gaps in the literature

Many Community Council members identified the lack of
studies on aging and interventions to address the health of
aging autistic adults. Palliative and end-of-life care,
dementia care, and addressing chronic health conditions
that occur during the course of normal aging are unad-
dressed topics, especially given the preponderance of stud-
ies on young adults in the found literature. Addressing the
sensory, social, and physical environmental changes that
occur as someone ages in place is an un-researched area in
autism; moreover, there is a need to understand proprio-
ceptive and vestibular differences in autism across the
lifespan which impact health and well-being.

There were other gaps identified within this review that
deserve mention. Interventions that were identified as future
areas for research included homeopathic medicine, animal-
and equine-assisted interventions, and other evidence-based
interventions identified in the general population as improv-
ing depression and anxiety (e.g. exercise, nutrition, wellness
interventions), none of which have been comprehensively
evaluated for the autistic adult population.

Limitations and conclusion

This review was conducted over multiple years, with the last
date of search in 2018. Due to the rapid growth in research
for addressing autistic adult needs, it is possible that some
literature has been missed that was either in press or not
indexed at the time of searching, or not captured by the spe-
cific search criteria used. Future reviews are important,
given the expected growth in this literature. In addition, this
review was limited by significant heterogeneity in outcome
measures, interventions, and population characteristics.
Given the state of the literature, it was difficult to make firm
conclusions regarding available evidence. Future work to
conduct meta-analyses will depend on literature that both
include similar outcomes and interventions.

Our systematic review specifically aimed to identify
available interventions conducted with individuals, to bet-
ter understand the evidence that supports health outcomes
for autistic adults. Our study, however, excluded available
interventions which aimed to improve system-level out-
comes which impact access to care, availability of care,
and quality of care. These are important interventions
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which are also prioritized by the autistic community, but
were not included in our review.

A large number of studies were excluded which
described educational or vocational interventions; how-
ever, the studies addressed post-secondary education out-
comes or work/vocational outcomes (e.g. work-related
behaviors) only. Although work outcomes are meaningful
for improved quality of life, one recommendation is that
researchers who examine work-related interventions also
include measures of health, quality of life, and well-being.

In order to address chronic health conditions, we rec-
ommend testing evidence-based interventions in collabo-
ration with autistic adult research partners to determine
whether they are as effective and accepted in this popula-
tion. None of the included studies in our review reported
using community—stakeholder partnership in evaluating
the interventions.

Our study is the first, to our knowledge, to comprehen-
sively review available interventions that address health
outcomes for autistic adults. Emerging evidence supports
the use of cognitive behavioral interventions adapted for
autistic individuals without intellectual disability for
improving depression, anxiety, and obsessive-compulsive
behaviors. In addition, mindfulness-based approaches are
an emerging evidence-based practice to improve mental
health outcomes for autistic adults without intellectual dis-
ability. Further work to define and measure quality of life
outcomes as the result of these interventions, as well as
investigation into other intervention approaches currently
being used by this population to address health and well-
being, is needed.
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Appendix 2. PubMed search.

Search number Terms Number of
articles located

| (((((Autism Spectrum Disorder[MeSH Major Topic]) OR Autistic Disorder[MeSH Major 14,089
Topic])) OR asperger syndrome[MeSH Terms])) NOT ((((autistic disorder/diagnosis[MeSH
Terms]) OR autism spectrum disorder/diagnosis[MeSH Terms])) OR Asperger Syndrome/
diagnosis[MeSH Terms])

2 CCCCCeC((Health[MeSH Terms]) OR Health Information Exchange[MeSH Terms]) 7,721,874
OR Health Services for Persons with DisabilitiesfMeSH Terms]) OR quality of life) OR
quality of life[MeSH Terms]) OR mental health[MeSH Terms]) OR depression) OR
depression[MeSH Terms]) OR depressive disorder[MeSH Terms]) OR (health care quality,
access, and evaluation[MeSH Terms])) OR healthcare disparitiesfMeSH Terms]) OR health
services[MeSH Terms]) OR access to healthcare) OR health services accessibility[MeSH
Terms]) OR Quality Indicators, Health Care[MeSH Terms]) OR (health services needs and
demand[MeSH Terms])) OR anxiety) OR anxiety disorders[MeSH Terms]) OR phobia,
social[MeSH Terms]) OR cost of illness[MeSH Terms]

3 2 NOT: 4,255,981
((((((((((((caregivers[MeSH Terms]) OR mothers/psychology[MeSH Terms]) OR
adolescent[MeSH Terms]) OR infant[MeSH Terms]) OR child[MeSH Terms]) OR
pregnancy[MeSH Terms]) OR parents[MeSH Terms]) OR child of impaired parents[MeSH
Terms]) OR pediatrics))) OR children

4 | AND 3 1052

5 Limits applied to 4: within 10 years, English language, Humans 597

Appendix 3. PubMed search of specific intervention terms when combined with population terms.

Intervention Terms combined with (“autistic disorder”’[MeSH Terms] OR (“autistic”[All Fields] AND Number of
“disorder”[All Fields]) OR “autistic disorder”[All Fields] OR “autism”[All Fields]) articles located
(“mindfulness”[MeSH Terms] OR “mindfulness”[All Fields]) 4

“cognitive behaviour therapy”[All Fields] OR “cognitive therapy”’[MeSH Terms] OR (“cognitive”[All Fields] 163

AND *“therapy”[All Fields]) OR “cognitive therapy”[All Fields] OR (*cognitive”[All Fields] AND “behavior”
[All Fields] AND “therapy”[All Fields]) OR “cognitive behavior therapy”[All Fields]

(trauma-informed[All Fields] AND (*“therapy”’[Subheading] OR “therapy”[All Fields] OR “therapeutics” 0
[MeSH Terms] OR “therapeutics”[All Fields]))
animal-assisted[All Fields] 5

((“cannabis”[MeSH Terms] OR “cannabis”[All Fields] OR “marijuana”[All Fields]) 9
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