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Abstract
Adults with autism spectrum disorder (ASD) have a lower quality of life (QoL) than neurotypical adults and a higher risk 
of psychiatric comorbidities. We reviewed the effectiveness of mindfulness-based stress reduction (MBSR) in the treat-
ment of adults with ASD. Data were collected from 6 eligible interventional studies (4 adequate quality, 2 weak quality; 
245 total participants). The study quality and certainty of findings were assessed using Evaluative Method for Determining 
Evidence-Based Practices in Autism and GRADE framework. MBSR was effective in all outcomes: ASD symptoms (n = 4, 
low certainty), QoL (n = 5, low certainty), symptoms of anxiety and depression (n = 4, low and moderate certainty, respec-
tively). MBSR shows promise for improving QoL, reducing ASD symptoms and alleviating psychiatric comorbidities in 
adults with ASD.
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Introduction

This systematic review focuses exclusively on mindfulness-
based stress reduction (MBSR) in autistic adults. There 
is limited research into MBSR in autism, and we set out 
to evaluate with rigor all the available evidence for the 
benefit(s) of this intervention. In specifying such a specific 
and narrow research question, it is important to be clear how 
this focus on MBSR differs from the extensive literature on 
more general mindfulness therapy in autism and other con-
ditions. In this introduction, we explain the distinctiveness 
of MBSR, explain the benefit of focussing selectively on 
MBSR as an intervention, and identify the characteristics 
of autism and the needs that MBSR might address for this 
population.

Mindfulness‑Based Therapies (MBSR vs 
MBCT)

In 1979, Jon Kabat-Zinn founded the Stress Reduction 
Clinic (which would become the centre for mindfulness) 
while working at the University of Massachusetts. At this 
clinic, he developed and offered an 8-week stress reduction 
and relaxation program for patients with chronic illness, this 
course would later be known as mindfulness-based stress 
reduction (MBSR) (Kabat-Zinn, 1990). After finding suc-
cess with his early patients, he began working on building 
scientific evidence for his course. His results showed the 
promise and effectiveness of mindfulness-based interven-
tions, which has since been replicated and large numbers of 
studies have found the effectiveness of mindfulness-based 
interventions in a variety of patient populations.

In 1990 Kabat-Zinn would release his book ‘Full Catas-
trophe Living: Using the Wisdom of Your Body and Mind 
to Face Stress, Pain, and Illness’ which would allow his 
techniques to reach an even larger audience. Kabat-Zinn 
has since defined mindfulness as ‘the awareness that arises 
through paying attention, on purpose, in the present moment, 
non-judgementally’. This simple definition describes some 
of the key concepts of mindfulness practice which underpins 
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the MBSR course Kabat-Zinn created and other mindful-
ness-based interventions.

MBSR is based on a standard curriculum, it is an 8-week 
course comprising of weekly sessions with an all-day retreat 
which is often placed between weeks 6 and 7. The course also 
includes daily practices which are to be completed between 
sessions. It is based on certain principles and each session has 
an intentional aim and theme. There are also defined attitudes 
and commitment required to see the benefits of the course. 
The attitudes required are non-judging, patience, beginners 
mind, trust, non-striving acceptance and letting go. This 
is combined with the importance of commitment and self-
discipline; this acknowledges the time and effort required to 
complete the course. Commitment requires not only the time 
commitment, but purposefully and intentionally committing 
to a mindfulness practice. The advantages of MBSR are a rec-
ognised curriculum with supporting evidence of its efficacy 
and rigorous standards for MBSR facilitator qualifications. A 
guide to what takes place in each session alongside the themes 
and objectives of each session is available in the appendix.

MBCT was developed by a group of researchers who had 
been assigned to create a cognitive-based therapy (CBT) 
which could reduce relapses in recurrent depression (Segal, 
2002). The group had theorised that by combining MBSR 
with CBT they could create a course which would best 
achieve this goal. The researchers attended Kabat-Zinn’s 
Stress reduction clinic and used this experience to help 
guide the creation of MBCT. Similar to MBSR, this is also 
an 8-week course with an all-day retreat. The difference 
between these therapies is that since MBCT was developed 
as a therapy to prevent recurrent depression, it teaches spe-
cific CBT based coping strategies for clinical depression. 
In the context of autism and the desired benefits outside 
depression MBSR is more appropriate and this is why we 
selected to focus on MBSR. The advantages of this therapy 
are similar to those of MBSR, also using a defined curricu-
lum and having training standards for facilitators.

Dialectical behaviour therapy (DBT) and acceptance and 
commitment therapy (ACT) are two other forms of mind-
fulness-based therapy which have shown promise (Hayes 
et al., 1999; Linehan, 1993). We did not focus on DBT since 
it is a therapy primarily developed and used to treat bor-
derline personality disorder. Although ACT makes use of 
mindfulness-based principles it does not use formal media-
tion as part of its course and incorporates more individual 
psychotherapy aspects.

Mindfulness Interventions in Autism

Mindfulness-based therapies have shown promise as an 
effective treatment for reducing the symptoms of anxi-
ety and depression in adult populations with anxiety and 

depression (Hofmann & Gómez, 2017). When compared to 
CBT, a more widely used treatment for anxiety, generally 
both treatments show similar outcomes, with some studies 
suggesting that different subgroups of people with anxiety 
respond differently to the treatments (Arch & Ayers, 2013; 
Arch et al., 2013; Li et al., 2021). Given the impact of anxi-
ety disorders and depressive disorders on the autistic popula-
tion it is important to determine whether the same benefits 
can be achieved. In 2016, a review of mindfulness-based 
interventions in autism found preliminary evidence for the 
effectiveness of mindfulness-based interventions (Cachia 
et al., 2016), but the low quality of evidence and large het-
erogeneity between studies limits the robustness of findings. 
Only 2 of the studies involved researched adults, with the 
other 4 studies focused on children, adolescents, and their 
caregivers. Hartley et al., (2019) conducted a meta-analysis 
of studies examining the effect of mindfulness-based inter-
ventions on quality of life (QoL) in autistic adults, calcu-
lating a medium to large effect size in adults. It was noted 
that the lack of controlled trials studying mindfulness-based 
therapies in autism mirrors the poor quality of evidence for 
interventions in autism in general (Hartley et al., 2019). A 
common issue is the method of delivery for mindfulness-
based intervention. MBT-AS is a form of mindfulness-based 
intervention which modified existing mindfulness courses 
for autistic adults (Spek et al., 2013). Although the course 
takes elements from MBCT, the researchers describe omit-
ting the CBT elements. The finalised protocol more closely 
resembled MBSR. The formal practices match the practices 
outlined by the MBSR handbook and there is more focus on 
mindfulness practice and examining stress with less focus 
on thought patterns and CBT based practices. Other current 
research also often considers MBT-AS as a modified form 
of MBSR (Beck et al., 2020; Sizoo & Kuiper, 2017; Pagni 
et al., 2020). Therefore, for the purposes of this review, 
MBT-AS will be considered as an MBSR course.

The risk of psychiatric disease impacting on QoL is 
raised in autism. Estimated to affect approximately 0.76% 
of adults worldwide (Baxter et al., 2014), autism carries a 
significantly increased risk of psychiatric diseases including 
anxiety disorders, depressive disorders, and attention deficit 
hyperactivity disorder (ADHD) (Croen et al., 2015; Hofvan-
der et al., 2009). Autistic individuals are over two and a half 
times more likely than the neurotypical population to have a 
diagnosis of an anxiety disorder and four times more likely 
to have a diagnosis of a depressive disorder (Nimmo-Smith, 
et al., 2019, Hudson, et al., 2018). Increased anxiety persists 
from childhood through to adulthood. Autistic adults face 
challenges due to the neurotypical basis for society lead-
ing to some autistic adults struggling with change man-
agement, sensory stimuli and unpleasant situations (White 
et al., 2009; Gillott & Standen, 2007). This may explain 
the increased anxiety seen in autism. Anxiety disorders are 
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an important treatment target in autistic adults. The autistic 
population reports lower QoL than the neurotypical popula-
tion, although this was largely assessed using tools which 
were nonspecific to autistic adults (Sáez-Suanes & Álva-
rez-Couto, 2021). An investigation into the factors affecting 
QoL found that a psychopathological co-occurence, most 
commonly anxiety or depression, stood out as one of the 
key factors affecting QoL in autistic adults (Sáez-Suanes & 
Álvarez-Couto, 2021). Improving functional independence 
and QoL have been identified as the primary principles of 
autism management, therefore treating anxiety and depres-
sion has the potential to greatly benefit the autistic popula-
tion (Shenoy et al., 2017).

Is MBSR Effective as a Treatment for Autistic 
Adults?

Our review provides a detailed analysis of the current 
state-of-the-art for evidence of potential benefits of MBSR 
in autistic adults. We aimed to analyse the strengths and 
weaknesses of the research in this area, which is at a pre-
liminary stage, and make future research recommenda-
tions to discern the promise of this therapy and facilitate 
its implementation into clinical practice. Our study has a 
unique focus on MBSR, differentiating it from previous 
reviews which have considered mindfulness-based inter-
ventions in general (Hourston & Atchley, 2017). MBSR 
was selected based on its clearly defined protocol and train-
ing standards for facilitators, which provides consistency 
in trials and would translate to real world scenarios were 
MBSR made available to the wider population. Further-
more, MBSR was not developed to target a specific dis-
ease, making it more applicable than other mindfulness-
based therapies to our range of outcomes. Although Cachia 
et al., (2016) and Hartley et al., (2019) both found some 
evidence for the effectiveness of mindfulness-based inter-
ventions in autistic children and adults, this review differs 
by focusing exclusively on MBSR, while including more 
recent studies on autistic adults which expands the num-
ber of included studied by two- and threefold, respectively. 
MBSR use in autistic adults was discussed in Psychological 
therapies for adults with autism (2022); however, this is a 
brief discussion of selected studies, whereas our approach 
used a systematic approach following a strict protocol with 
deeper analysis of individual studies. We have undertaken 
a systematic review to reliably evaluate the available evi-
dence using replicable search terms and providing in depth 
analysis of included studies. Previous systematic reviews 
(de Vibe et al., 2017; Khoury, et al., 2015) have shown 
the effectiveness of MBSR for quality of life, anxiety and 
depression in a neurotypical population. Given the cogni-
tive differences seen in executive function and information 

processing in autism (Johnston et al., 2019; Haigh et al., 
2018) our review is necessary to show whether these ben-
efits can also be seen in the autistic population. The quality 
of included studies will be evaluated thoroughly to provide 
a detailed assessment of (i) the promise of MBSR as a 
treatment for autistic adults, (ii) the strengths and weak-
nesses in the current evidence, and (iii) recommendations 
for the design, nature and reporting of future research to 
discern the promise of MBSR and facilitate its implemen-
tation into clinical practice.

Methods

This review was completed in line with Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines for reporting systematic reviews (Page, et al., 
2020).

Inclusion/Exclusion Criteria

Study Type

•	 Randomised controlled trials were eligible for inclusion
•	 Quasi experimental studies were eligible for inclusion
•	 Pilot studies were eligible for inclusion
•	 Feasibility studies were eligible for inclusion provided 

they met other inclusion criteria
•	 Quantitative studies were eligible for inclusion
•	 Qualitative studies were eligible for inclusion
•	 Systematic reviews were not eligible for inclusion
•	 Meta analyses were not eligible for inclusion
•	 Unpublished studies were not eligible for inclusion

All types of interventional studies were eligible for inclu-
sion. This was intentionally broad in order to include as 
many studies as possible given the low expected number of 
relevant studies.

Population Studied

•	 Participants aged 18 years or older were eligible for 
inclusion

•	 Participants aged less than 18 years old were not eligible 
for inclusion

•	 Participants with a diagnosis of DSM-V ASD were eli-
gible for inclusion

•	 Participants with a previous DSM-IV diagnosis now 
included in ASD (i.e. autistic disorder, Asperger’s syn-
drome, PDD-NOS) were eligible for inclusion

•	 Participants without a diagnosis of autism, Asperger’s 
syndrome, autistic disorder or PDD-NOS were not eligi-
ble for inclusion
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•	 Studies which did not report the method of diagnosis 
confirmation were not eligible for inclusion

In order to address the objectives of the review participants 
must be adults, defined as age 18 years or older. Participants 
also required a diagnosis of DSM-V autism (Diagnostic and 
statistical manual of mental disorders: DSM-V, 2013) or a pre-
vious diagnosis of a DSM-IV disorder now classified as autism.

Intervention

•	 MBSR mindfulness-based intervention was the only 
intervention eligible

•	 MBSR must be a named and described intervention for 
studies to be eligible

•	 MBSR was defined as a minimum of eight weekly in 
person sessions delivered by a trained facilitator with 
formally assigned home practices

o	 Trained facilitators were defined as having a certifi-
cation as an MBSR instructor or a previously expe-
rienced therapist with new MBSR specific training

•	 Studies delivering MBT-AS were eligible for inclusion
•	 MBSR must be the only intervention delivered to partici-

pant group for which outcomes were measured
•	 MBCT, ACT and DBT or any other mindfulness based 

interventions outside of MBSR were not eligible for 
inclusion

MBSR duration was given as a minimum in order to include 
adaptations which provided a course over a longer time period 
but did not include single-day retreats or home practices. Facili-
tator training did not require any specific MBSR qualification 
due to different available training and qualification options 
but ensures some MBSR specific training was undertaken by 
instructors. MBT-AS was considered as a form of MBSR due to 
the final course closely resembling an MBSR course.

Control Group

The use of a control group was not an inclusion criterion 
for this review but did form part of the study comparison 
table and quality assessment. A requirement for a control 
group was not applied due to the low number of eligible 
anticipated studies.

Outcomes

•	 Studies measuring QoL were eligible for inclusion
•	 Studies measuring autism-related disability were eligible 

for inclusion
•	 Studies measuring symptoms of co-occurring psychiatric 

diseases were eligible for inclusion

High-risk cooccurring psychiatric diseases were 
defined as anxiety, depression, bipolar disorder, schiz-
ophrenia, ADHD or obsessive compulsive disorder 
(Croen et al., 2015; Hofvander et al., 2009)

•	 Studies not measuring QoL, autism-related disability or 
symptoms of co-occurring psychiatric disease as an out-
come were not eligible for inclusion

•	 Method of outcome measurement was not an inclusion 
criterion

Although not an inclusion criterion, the primary outcome 
measures for each outcome is listed below. All outcome 
measurements related to the objectives of the study were 
collected regardless of measurement tool. The mean differ-
ence between pretreatment score and posttreatment score 
was the effect measure presented in the results and tables.

•	 QoL

World Health Organisation Quality of Life brief version 
(WHOQOL-BREF) - Gold standard includes additional 
autism specific items (McConachie et al., 2017)
Global Mood Score (GMS)

•	 Depressive disorder symptoms

Hospital anxiety and depression Scale – depression 
(HADS-D)
Rumination-reflection questionnaire (RRQ)

•	 Anxiety

Hospital anxiety and depression scale – anxiety 
(HADS-A)
State trait anxiety inventory-II (STAI-II)

•	 Autism-related disability
SRS-A score

One study used the WHODAS II as a measure of autism-
related disability (Braden et al., 2021). Although this is not 
an autism specific measurement device, our study considers 
this an acceptable measure of autism-related disability. This 
measure has been validated for use as a generic measure for 
disability in autistic individuals (Park et al., 2019) and pro-
vides the additional benefit of a proxy administration option. 
Combining a self-report and proxy report gives the most 
comprehensive assessment of current functioning in autistic 
individuals (Sandercock et al., 2020). One study used the 
SCL-90-R as a measure for autism-related disability. This 
is also not autism specific and has not been validated for 
use in autistic individuals. We decided to accept this as a 
measurement for autism-related disability since the tool is 
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well supported for measurement of general psychopathology 
(Derogatis & Savitz, 1999). The subscales assessed by the 
tool also generally assess features which are seen in autism: 
interpersonal sensitivity, obsessive thoughts, somatisation, 
hostility (irritability and anger) and agoraphobia (Derogatis, 
1994). While there are some notable exceptions which would 
not be relevant (psychoticism and paranoia) these subscales 
were not used by the study. The variety of tools used by dif-
ferent studies, combined with the poor utilisation of autism 
specific tools which exist is an important limitation which 
is recognised by the authors and is discussed in this review.

Search Strategy and Search Terms

MEDLINE (via ovid), Embase (via ovid), PsycINFO (via 
ovid), Scopus, PubMed and Cochranes Central Registry of 
Controlled Trials were searched from their conception to 
the current date and updated by rerunning searches weekly 
throughout the review process. Search strategy was developed 
based on the principles outlined in the Cochrane Handbook 
for Systematic Reviews (Higgins et al., 2021). After screening 
and selecting studies for inclusion, a reference list examina-
tion was carried out on included studies to identify additional 
studies. The last search was carried out on 17/01/2022.

Search terms for autism were deliberately broad (autis* OR 
ASD OR autistic disorder OR asperger* OR PDD* OR perva-
sive developmental disorder*) including searches for previously 
separate disorders now defined as a subtype of autism. Mindful-
ness terms were also broad (Mindful* OR MBSR) to ensure as 
many studies as possible were identified. The autism terms were 
combined with the mindfulness terms and the term adult* to 
provide the final search results. Searches were limited to stud-
ies available in English on all search platforms. The full search 
terms used for each database are included in the Appendix.

Screening of Identified Studies

Screening was conducted by a single author following the 
PRISMA guidelines (Page, et al., 2020) and summarised in 
the PRISMA flowchart (Fig. 1). Studies identified through 
the search strategy were exported to EndNote™ (Clarivate, 
Philadelphia, PA 19130, USA), and duplicates were deleted 
using the automated EndNote feature followed by manual 
deletion of duplicates missed by this function. Titles and 
abstracts were screened against inclusion and exclusion cri-
teria, and the reason for exclusion was recorded. The reason 
for study exclusion was recorded as the first criterion which 
a study failed to meet from the list below.

Fig. 1   PRISMA process applied 
to searching six databases 
(MEDLINE, Embase, Psy-
cINFO, Scopus, PubMed and 
Cochranes Central Registry of 
Controlled Trials), screening the 
181 identified unique records 
for eligibility and selection of 
6 studies for inclusion in the 
review
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•	 Study was a review/meta-analysis
•	 Study is not autism related
•	 Participants studied were caregivers/family and/or u18 

year olds
•	 Study did not involve an MBSR intervention
•	 Undetected duplicates

Following this, the full texts of the remaining studies 
were retrieved and reassessed against inclusion and exclu-
sion criteria. If a study caused significant uncertainty dis-
cussion between authors was used to come to a decision. No 
studies required discussion between authors.

Following the screening process described in Fig.  1, 
screening of titles by forward and backwards citation 
searching was completed for all 6 included studies by a 
single author, although no additional studies for inclusion 
were detected through this process. The number of studies 
screened through forwards and backwards citation searching 
(including duplicates) is shown in Table 1.

Excluded Studies

Studies excluded after assessment of full text are discussed 
in line with PRISMA guidelines.

Gaigg et al., (2020) was excluded, despite describing an 
investigation of the effects of a mindfulness-based therapy 
in autistic adults, as on closer examination did not meet the 
inclusion criteria as the method described an ACT therapy. 
Brewe, et  al. (2020) was excluded despite describing a 
mindfulness-based intervention as it did not use MBSR and 
its intervention groups did not separate the adults from the 
adolescents. Conner and White (2017) was removed despite 
describing an MBCT course with similar changes to MBT-
AS; however, this study did not mention removal of cogni-
tive elements and reports the course as a type of MBCT. 
Jones & Finch, (2020) did meet criteria for intervention, out-
comes and control. In the abstract, there was not sufficient 
detail on the participants for the study to be excluded, but 
after assessing the full text it was apparent the participants 
were not required to have autism. Brazeau et al., (2017) was 
also excluded based on full text assessment, which revealed 

not all participants had autism, since the abstract did not 
provide enough information for exclusion.

One potential study identified through this method did 
not have the full text available in English (Spek et al., 2010).

Data Collection

Data was extracted from included studies by a single author 
using a data collection template based on Cochranes’s Con-
sumer and Communication Data Extraction Template for 
Included Studies (Ryan, et al., 2018). The template separates 
data collection into 7 categories: general review information, 
methods of the study, risk of bias assessment, participants, 
interventions and comparisons, outcomes, data and results. 
Risk of bias assessment was replaced by an autism specific 
tool. All results for eligible outcomes were collected along-
side any effect size (Cohen’s d/Hedges’ g) calculated as part 
of the study, where the study calculated a p value it was 
noted whether or not this was significant for a confidence 
interval of 95%. The effect sizes used in this review were 
small = 0.2–0.49, medium = 0.5–0.79 and large = 0.8 + to 
match the boundaries used by the included studies. A blank 
data collection template and the completed data collection 
sheets for each study are available in the appendix. Where 
information was not available in the study, the authors were 
contacted and information acquired in this way was noted 
as such.

Quality Assessment

The Evaluative Method for Determining Evidence-Based 
Practices in Autism was developed for evaluating the 
quality of studies on the topic of autism (Reichow et al., 
2007). The tool provides a guideline for assessment of 
primary and secondary indicators as well as a frame-
work to combine these results to give an overall research 
report strength. Assessment of the quality of primary 
indicators is given as high quality, acceptable quality or 
unacceptable quality. Secondary indicators are assessed 
as either evidenced or not evidenced. Research papers 

Table 1   Number of publications 
screened in the forwards and 
backwards citation search 
conducted for the six included 
studies and number of new 
studies identified for inclusion

Included study Forwards citation studies 
screened

Backwards citation stud-
ies screened

New studies 
identified and 
included

Beck et al., (2020) 7 44 0
Braden et al., (2021) 1 60 0
Kiep et al. (2014) 47 54 0
Pagni et al., (2020) 2 68 0
Sizoo & Kuiper, (2017) 48 55 0
Spek et al., (2013) 126 52 0
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were categorised as strong, adequate or weak according 
to these criteria and this grade was included in the study 
comparison table. A blank template and the full quality 
assessment of each study is available in the appendix. 
Quality assessment was carried out by a single author.

Planned Analysis

Data extracted from all included studies was combined into two 
separate comparison tables. Table 4 shows the study character-
istics including the number of participants, its report strength 
as determined in the quality assessment, control group, any 
follow-up period, length of intervention and method of facilita-
tor training. Table 5 shows the outcome measured, measure-
ment tool used, results and the conclusion of included studies. 
These tables were used to build a narrative synthesis based on 
the outcomes outlined in the objectives of the study, clinical 
relevance of results and to make specific recommendations for 
future research. Mean differences between pre and post inter-
vention groups were calculated as part of the data collection in 
order to format the data for presentation in Table 5. No other 
quantitative analysis was completed as part of this review. Due to 
the low number of studies included, the only criterion for data to 
be synthesised is that it addressed one of the outcomes described 
in the objectives. No subgroup, meta regression or sensitivity 
analyses were carried out as part of this review.

Risk of Bias Across Studies

No formal assessment of publication bias was completed; 
however, this review acknowledges the risk of publication 
bias. The risk of publication bias is particularly significant 
given the rudimentary stage of the research topic and con-
sequent small number of included studies. These factors are 
known to put systematic reviews at high risk of publication 
bias (Guyatt et al., 2011). Searching grey literature has been 
suggested as one way to reduce the impact of publication bias 
(Paez, 2017). This review did not search sources of grey lit-
erature due to the challenges which have been reported previ-
ously (Mahood et al., 2013), specifically the lack of available 
guidance on search strategy and sources, time burden and ina-
bility to manage citations due to format of databases. Assess-
ment of selective reporting bias was attempted by comparing 
the trial protocol outcomes to the results reported. However, 
only one study registered a protocol, which highlights the 
importance of protocol registration for future research.

GRADE Assessment

Each outcome was assessed by a single author using the 
GRADE framework provided in the GRADE handbook 
recommendations (Schünemann et al., 2013). The GRADE 
framework is not an objective assessment, GRADE simply 

provides a transparent presentation of the authors subjec-
tive judgements regarding predetermined factors which are 
combined to give an overall outcome certainty (Schünemann 
et al., 2013). GRADE assessments consider eight factors: 
study design, inconsistency of results, indirectness of evi-
dence, imprecision, publication bias, large magnitude of 
effect, dose–response gradient and effect of plausible resid-
ual confounding variables to make an overall assessment of 
the certainty of evidence (Schünemann et al., 2013). The 
certainty of outcomes was assessed as either high, moderate, 
low or very low based on the considerations outlined.

Results

Participant Information

Our combined sample included 245 participants. All studies 
excluded participants based on intellectual ability. Two stud-
ies required an IQ ≥ 85, three studies required an IQ ≥ 70 and 
one study used clinical impression. Three studies also excluded 
participants based on verbal intelligence. Only two stud-
ies excluded participants based on previous experience with 
MBSR or mindfulness-based interventions. Only two studies 
excluded participants who had medication changes during the 
study. These factors could impact the results and future studies 
should consider these factors, either including them in exclusion 
criteria or separating in the analysis. Quality assessment of each 
individual study is shown in Table 2. Details of diagnosis and 
intelligence testing is given in Table 3.

Although this review found 6 separate studies which met our 
criteria, the total number of participants given is larger than the 
number of independent participants. This is because the recruit-
ment processes significantly overlap, meaning participants have 
participated in multiple studies. For example, Spek et al., (2013) 
and Kiep et al., (2014) both recruited individuals from the Adult 
Autism Centre in Eindhoven. Both studies also describe similar 
processes and inclusion/exclusion criteria. Kiep et al., (2014) 
reported that 20 of the participants in their study had previ-
ously participated in the study conducted by Spek et al., (2013). 
This reduces our number of independent participants to 225. 
Similarly, Pagni et al., (2020) and Braden et al., (2021) both 
recruited using the Southwest Autism Research and Resource 
Center. However, these studies did not report the overlap in 
their samples so the extent of any overlap is unknown.

This reduces the total number of independent participants. 
The overlap between Kiep et al., (2014) and Spek et al., (2013) 
means 40% of the sample analysed by Kiep et al., (2014) had 
already been represented in our review by Spek et al., (2013). 
This reduces the certainty of our results in outcomes which 
include these results: autism-related disability (RRQ), depres-
sion and anxiety. Despite this, Kiep et al., (2014) provides 
valuable results for 30 new participants and additional data at 
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a 9-week follow-up for the previously analysed participants. 
Although there is potential for participant overlap between Pagni 
et al., (2020) and Braden et al., (2021), the outcomes measured 
by the two studies were different. This means that although the 
samples have a potential overlap the impact of this on results 
should be low.

Fidelity Assessments

Only two studies reported a fidelity assessment of the 
MBSR intervention used. Only Beck et al., (2020) used 
the gold standard assessment tool MBI-TAC (Crane & 

Kuyken, 2019). They assessed 2 randomly selected ses-
sions and used audio recordings of the sessions to allow 
independent assessment by an expert reviewer. Both ses-
sions assessed were given an overall rating as proficient 
delivery of sessions. Sizoo & Kuiper, (2017) reported that 
the majority of participants were not comfortable hav-
ing sessions recorded and this was why random visits by 
two senior therapists were used. They reported that each 
of the eight visits were judged to be in accordance with 
the protocol but did not give specific details of how this 
assessment was made. The lack of fidelity assessment in 
other studies reduces the reliability of the results since it 

Table 2   Quality assessment scores of included studies. For primary 
indicators: 2 = high, 1 = adequate 0 = unacceptable. For secondary 
indicators: 1 = evidenced, 0 = not evidenced (PC, participant charac-
teristics; IV, independent variable; CC, comparison condition; DV, 

dependent variable; LRQ, link between research question and data 
analysis; RA, random assignment; IA, interobserver agreement; BR, 
blind raters; FA, fidelity assessed; A, attrition; GM, generalization 
and/or maintenance; ES, effect size; SV, social validity)

Study Primary indicators Secondary indicators Overall 
report 
strengthPC IV CC DV LRQ ST RA IA BR FA A GM ES SV

Beck et al., (2020) 2 2 0 2 2 1 0 1 0 1 1 0 1 1 Weak
Braden et al., (2021) 2 2 2 2 2 1 1 0 1 0 1 0 0 1 Adequate
Kiep et al. (2014) 2 2 0 2 2 2 0 1 0 0 1 1 0 1 Weak
Pagni et al., (2020) 2 2 2 2 2 1 0 1 0 0 0 0 1 1 Adequate
Sizoo & Kuiper, (2017) 2 2 2 2 2 1 0 1 0 1 1 1 0 1 Adequate
Spek et al., (2013) 2 2 1 2 2 1 1 1 1 0 1 0 1 1 Adequate

Table 3   Participant information by study (WASI II, Weschler abbre-
viated scale of intelligence–second edition; ADOS 2, Autism Diag-
nostic Observation Schedule-2; KBIT-2, Kaufman brief intelligence 

test–second edition; ADI-R, Autism Diagnostic Interview; WAIS III, 
Weschler adult intelligence scale–third edition; WAIS IV, Weschler 
adult intelligence scale–fourth edition)

Study Diagnosis method/
confirmation of 
diagnosis

IQ of participants and 
test method

Verbal intelligence of 
participants and test 
method

Excluded participants 
with previous MBSR 
experience

Excluded patients 
whose medication was 
changed during study

Beck et al., (2020) Medical records WASI II full 
scale ≥ 70

WASI II verbal intel-
ligence ≥ 75

Yes No

Braden et al., (2021) ADOS 2 + inter-
view + DSM V 
checklist

KBIT-2 ≥ 70 Untested No No

Kiep et al. (2014) ADI-R for parents or 
older sibling + DSM-
IV based semi struc-
tured interview

WAIS III ≥ 85 WAIS III ≥ 85 No Yes

Pagni et al., (2020) ADOS 2 KBIT-2 ≥ 70 Untested No No
Sizoo & Kuiper, 

(2017)
Past diagnosis estab-

lished using ADI-R 
for parents or older 
sibling and/or DSM-
IV checklist and/or 
childhood develop-
ment and school 
records

Clinical impression 
of intellectual dis-
ability followed by 
WAIS IV if in doubt

Untested Yes No

Spek et al., (2013) ADI-R for parents/
older sibling + semi 
structured interview

WAIS III ≥ 85 WAIS III ≥ 85 No Yes
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cannot be certain that the exact same intervention is being 
delivered in each study. To improve the reliability of find-
ings, all future studies should make use of the MBI-TAC 
framework for assessment regardless of how the assess-
ment is being made.

Outcome Measurements

Autism-related disability was measured using 3 different 
tools: the social responsiveness scale for adults (SRS-A), 

self and proxy-related disability assessment scale (DAS) 
and the Symptom checklist 90 revised (SCL-90-R). Rumi-
nation was measured using the rumination reflection 
questionnaire (RRQ). QoL was measured using 3 differ-
ent tools: the global mood scale (GMS), the world health 
organisation quality of life abbreviated assessment (WHO-
QoL) with/without ASD specific developments and the 
satisfaction with life score (SWLS). Anxiety was measured 
using 3 different tools: Hospital anxiety and depression 
scale for anxiety (HADS-A), the SCL-90-R and the state 

Table 5   Outcomes table for included studies ranked according to 
study quality from strongest (top) to weakest (bottom) (Y, yes; N, 
no; N/A, not applicable; QoL, quality of life; SRS-A, social respon-
siveness scale for adults; RRQ, rumination-reflection questionnaire; 
GMS-P, global mood scale positive domain; GMS-N, global mood 
scale negative domain; HADS-A, hospital anxiety and depression 
scale for anxiety; HADS-D, hospital anxiety and depression screen-

ing for depression; DAS, disability assessment scale; WHOQoL 
BREF, World Health Organisation quality of life abbreviated assess-
ment; SCL-90-R, Symptom checklist-90-revised; STAI, state trait 
anxiety inventory; BDI-II, beck depression index II; SWLS, satisfac-
tion with life score; WHOQoL BREF ID, World Health Organisation 
quality of life abbreviated assessment for intellectual disability)

Study Outcomes meas-
ured

Measurement 
tools used

Mean difference Statistical 
significance 
p < 0.05 (Y/N)

Effect size d Maintained at 
follow-up Y/N

Mean difference 
interpretation

Sizoo & Kuiper, 
(2017)

Autism-related 
disability

SRS-A  − 6.3 Y N/A Y Reduced symp-
toms of ASD

RRQ  − 3.7 Y N/A Y Reduced symp-
toms of ASD

QoL GMS-P  − 1.4 Y N/A Y Increased QoL
GMS-N  − 2.8 Y N/A Y Increased QoL

Anxiety symp-
toms

HADS-A  − 2.6 Y N/A Y Reduced symp-
toms of anxiety

Depression 
symptoms

HADS-D  − 2.1 Y N/A Y Reduced symp-
toms of depres-
sion

Braden et al., 
(2021)

Autism-related 
disability

Self reported 
DAS

 − 0.639 Y N/A N/A Increased QoL

Proxy report 
DAS

 − 0.523 Y N/A N/A Increased QoL

QoL WHOQoL BREF 
physical

 + 0.916 N N/A N/A Increased QoL

WHOQoL BREF 
psychological

 + 1.349 Y N/A N/A Increased QoL

ASD QoL 
domains

 + 0.165 N N/A N/A Increased QoL

Spek et al., 
(2013)

Autism-related 
disability

RRQ  − 5.6 Y 0.78 N/A Reduced rumina-
tion

QoL GMS-P  + 4.8 Y 0.76 N/A Increased QoL
Anxiety symp-

toms
SCL-90-R  − 4.3 Y 1.25 N/A Reduced symp-

toms of anxiety
Depression 

symptoms
SCL-90-R  − 8.3 Y 0.53 N/A Reduced symp-

toms of depres-
sion

Pagni et al., 
(2020)

Anxiety symp-
toms

STAI  − 3.87 N 0.53 N/A Reduced symp-
toms of anxiety

Depression 
symptoms

BDI-II  − 5.07 Y 0.68 N/A Reduced symp-
toms of depres-
sion
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trait anxiety index (STAI). Depression was measured using 
3 different tools: hospital anxiety and depression scale for 
depression (HADS-D), the SCL-90-R and the beck depres-
sion index II (BDI-II).

Synthesis of Results

The early stages of research must be considered when assess-
ing the quality of studies. Although studies ranged between 
weak and adequate quality this is partially inherent due to 

the design and nature of pilot/feasibility studies. These stud-
ies provide valuable information about the development, 
challenges and potential of MBSR in autism and have many 
strengths. The autism specific quality assessment for each 
study classified 4 studies as adequate quality and 2 studies 
as weak quality (Table 2). A lack of control group was the 
reason for the classification of both weak quality studies. 
Secondary indicators identified that only half of the con-
trolled studies randomised the assignment of participants, 
reported blinding of the raters to participant group, assessed 

Table 5   (continued)

Study Outcomes meas-
ured

Measurement 
tools used

Mean difference Statistical 
significance 
p < 0.05 (Y/N)

Effect size d Maintained at 
follow-up Y/N

Mean difference 
interpretation

Kiep et al. 
(2014)

Autism-related 
disability

SCL-90-R – 
agoraphobia

 − 1.2 Y N/A Y Reduced fear of 
difficult situa-
tions

SCL-90-R – 
somatization

 − 2.5 Y N/A Y Reduced physical 
manifestations 
of ASD

SCL-90-R – 
inadequacy in 
thinking and 
acting

 − 4.0 Y N/A Y Reduced inad-
equacy in think-
ing and actions

SCL-90-R – 
distrust and 
interpersonal 
sensitivity

 − 4.3 Y N/A Y Reduced distrust 
and interper-
sonal sensitivity

SCL-90-R – 
hostility

 − 0.8 N N/A N/A Reduced hostility

SCL-90-R 
– sleeping 
problems

 − 1.8 Y N/A Y Reduced sleeping 
problems

SCL-90-R 
– general 
psychosomatic 
wellbeing

 − 24.2 Y N/A Y Increased 
psychosomatic 
wellbeing

RRQ  − 4.1 Y N/A Y Decreased rumi-
nation

QoL GMS-P  + 3.0 Y N/A Y Increased QoL

Anxiety symp-
toms

SCL-90-R  − 3.4 Y N/A Y Reduced symp-
toms of anxiety

Depression 
symptoms

SCL-90-R  − 5.2 Y N/A Y Reduced symp-
toms of depres-
sion

Beck et al. 
(2020)

QoL SWLS  + 2.08 N 1.08 N/A Increased satisfac-
tion with life

WHOQoL-
BREF-ID

 + 3.0 N 1.06 N/A Increased QoL

WHOQoL-DIS-
ID

 + 1.7 N 0.793 N/A Increased QoL
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the fidelity of the intervention and reported long-term main-
tenance of effects. The characteristics of different studies are 
collated in Table 4. Considering the early stages of research 
and level of commitment involved in participation, the par-
ticipant numbers in the included studies is notable with 4 of 
the 6 studies including over 40 participants. The variability 
between studies in terms of control groups and details of the 
intervention is highlighted. Three different types of compari-
son groups were used across the 4 studies using a control. 
The interventions varied in number of sessions, length of 
sessions and the availability and length of the retreat. There 
is also wide variation in the outcome measurement tools 
used in individual studies (Table 5). Future studies may wish 
to conduct statistical analysis allowing standardised com-
parisons. Of the 31 measurements reviewed, 24 found statis-
tically significant improvements in either autism-related dis-
ability or QoL following MBSR. No measurements showed 
a deterioration in either autism-related disability or QoL 
following MBSR. The risk of publication bias and selective 
reporting bias affecting these results must be noted given the 
overwhelmingly positive results. The GRADE assessment 
of finding certainty by outcome shows that autism-related 
disability, QoL and anxiety had low certainty and depression 
had moderate certainty (Table 6). In general, the direct com-
parisons and effect sizes were the upgrading factors. Poor 
study design, inconsistency in effect sizes and very high risk 
of publication bias were negative contributing factors to the 
overall certainty.

Autism‑Related Disability

All four studies assessing autism-related disability found a 
statistically significant improvement in autism-related dis-
ability in adults following MBSR intervention.

Autism-related disability scores were assessed in 3 stud-
ies, all of which used a different assessment tool; Sizoo & 
Kuiper, (2017) used the SRS-64, Braden et al., (2021) used 
the WHODAS and Kiep et al. used the SCL-90-R. A sig-
nificant decrease in overall autism-related disability was 
found, regardless of which assessment tool was used, and 2 
studies found that the decrease was maintained at follow-up 
(Kiep et al., 2014; Sizoo & Kuiper, 2017). Like the effect 
on rumination, Sizoo & Kuiper, (2017) found no significant 
difference between MBSR- and CBT-treated groups. Kiep 
et al., (2014) also found significant decreases in 5 of the 6 
subdomains assessed by the SCL-90-R, all of which were 
maintained at 9-week follow-up. Hostility was the only sub-
domain which did not show a significant decrease following 
MBSR treatment. Braden et al., (2021) reported a signifi-
cant decrease in overall score in both self-report and proxy 
report groups using the WHODAS assessment tool. Both the 
WHODAS tool and the SRS-A tools have been validated for 
use within the autistic population (Park et al., 2019; Chan Ta
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et al., 2017). It is interesting to note that no significant dif-
ference was found between CBT and MBSR, however a sig-
nificant difference was found between MBSR and a support 
and education control group. This suggests indirectly that 
both MBSR and CBT provide meaningful benefits beyond 
those which could be attributed to clinician interaction time 
or active relaxation, although direct comparison is necessary 
to test this implication.

Using the GRADE framework, the certainty of findings 
for autism-related disability was assessed as low. While pre-
liminary findings suggest MBSR may decrease both rumina-
tion and autism-related disability, serious study limitations 
and high risk of publication bias limit the robustness of these 
findings. The full GRADE assessment is shown in Table 6.

Rumination

Rumination was assessed using the RRQ tool in 3 studies 
(Kiep et al., 2014; Sizoo & Kuiper, 2017; Spek et al., 2013), 
all of which found a significant decrease in rumination fol-
lowing MBSR treatment. The study comparing the result 
with a control group which received CBT (Sizoo & Kuiper, 
2017) found no significant difference between these two 
groups, suggesting both MBSR and CBT may be equally 
effective. Only 1 study calculated an effect size (d = 0.78) 
(Spek et al., 2013) and 2 studies found that decreases in 
rumination were maintained at follow-up (Kiep et al., 2014; 
Sizoo & Kuiper, 2017).

QoL

Three of the five studies assessing QoL found statistically 
significant increases in QoL in autistic adults following 
MBSR intervention.

Three studies used the GMS to measure QoL and found 
a significant improvement in QoL following MBSR treat-
ment (Kiep et al., 2014; Sizoo & Kuiper, 2017; Spek et al., 
2013). Two studies (Kiep et al., 2014; Spek et al., 2013) 
reported larger mean differences on the GMS-P results than 
the other (Sizoo & Kuiper, 2017). This may be due to het-
erogeneity in the interventions; Spek et al., (2013) and Kiep 
et al., (2014) used 9 weekly 2.5-h sessions whereas Sizoo 
& Kuiper, (2017) used 13 weekly 1.5-h sessions. The latter 
was the only study that used both the positive and negative 
components of this tool, finding significant improvement 
in QoL on both measures. Like findings for autism-related 
disability, Sizoo & Kuiper, (2017) found no significant dif-
ference between the MBSR group and the CBT group. Only 
1 study using the GMS calculated an effect size (d = 0.76) 
(Spek et al., 2013).

Two studies used the WHOQoL-BREF-ID to assess 
QoL (Beck et al., 2020; Braden et al., 2021). Only one of 
these studies (Braden et al., 2021) used the autism validated 

WHOQoL-BREF-ID items, finding statistically significant 
increases in only the psychological QoL domain. Unfor-
tunately, the other study using this measure (Beck et al., 
2020) did not separate the physical and psychological 
domains so these cannot be compared. Beck et al., (2020) 
found statistically insignificant increases in QoL using the 
WHOQoL-BREF-ID, the SWLS and the WHOQoL-DIS-ID 
assessments, calculating effect sizes for all 3 tools (WHO-
QoL-BREF-ID: d = 1.06, WHOQoL-DIS-ID: d = 0.793, 
SWLS: d = 1.08). However, these effect sizes were calcu-
lated using Cohen’s d, despite the sample size < 20 indicat-
ing Hedges’ g should be used, which could lead to overesti-
mation of effect size (Turner & Bernard, 2006).

Using the GRADE framework, the certainty of findings 
for QoL was assessed as low (Table 6). The findings sug-
gest that MBSR may cause improvements in QoL; however, 
serious limitations in study designs, failure to demonstrate 
statistical significance in some studies and high risk of publi-
cation bias limit the robustness of this conclusion. However, 
the medium to large effect sizes found in some studies do 
encourage further research into the use of MBSR therapy in 
autistic adults to improve QoL.

Anxiety

Three out of four studies assessing anxiety showed statisti-
cally significant improvement in anxiety symptoms in autis-
tic adults following MBSR intervention.

Two studies used the SCL-90-R anxiety section as an assess-
ment tool found a significant decrease in symptoms of anxiety 
(Kiep et al., 2014; Spek et al., 2013); however, only 1 of these 
calculated an effect size (d = 0.79) (Spek et al., 2013). One study 
used the HADS-A score to measure symptoms of anxiety and 
found a significant decrease in symptoms of anxiety (Sizoo & 
Kuiper, 2017). This study also found no significant difference 
between MBSR and CBT groups, like findings in autism-related 
disability and QoL. The fourth study (Pagni et al., 2020) used 
the STAI tool to measure symptoms of anxiety and showed a 
decrease in symptoms of anxiety which was not statistically 
significant. This was the only study assessing anxiety which 
did not use symptoms of anxiety/depression as a participation 
inclusion criterion, possibly leading to a lower baseline anxiety 
in the population studied and explaining why this study was the 
only study not to find a significant difference (Pagni et al., 2020). 
Both studies which included follow up found that decreased 
symptoms of anxiety were maintained (Kiep et al., 2014; Sizoo 
& Kuiper, 2017).

Using the GRADE framework, the certainty of findings 
for anxiety symptoms was assessed as low (Table 6). Find-
ings suggest MBSR may decrease anxiety in autistic adults, 
although variation in study designs, inconsistent findings 
regarding statistical significance of results and high risk of 
publication bias limit the robustness of this conclusion.
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Depression

All 4 studies assessing depression found a statistically signif-
icant decrease in symptoms of depression in autistic adults 
following MBSR intervention.

Both studies that used the SCL-90-R depression section 
as an assessment tool and found a significant decrease in 
symptoms of depression (Kiep et al., 2014; Spek et al., 2013) 
and only one calculated an effect size (d = 1.25) (Spek et al., 
2013). One study used the HADS-D score to measure symp-
toms of depression and found a significant decrease in symp-
toms of depression (Sizoo & Kuiper, 2017). As with the 
changes in rumination, QoL and anxiety, the changes found 
were not significantly different between CBT and MBSR 
groups. The fourth study used the BDI-II score to assess 
symptoms of depression and found a significant decrease 
in symptoms of depression and measured the effect size 
(d = 0.68) (Pagni et al., 2020). Both studies that included 
a follow-up assessment (Kiep et al., 2014; Sizoo & Kuiper, 
2017) found that decreased symptoms of depression were 
maintained.

Using the GRADE framework, the certainty of find-
ings for symptoms of depression was assessed as mod-
erate (Table 6). All studies found that MBSR signifi-
cantly reduced the symptoms of depression in adults with 
MBSR, with medium to large effect sizes where meas-
ured. Despite limitations in study design, and a high risk 
of publication bias, these findings warrant further study 
on the benefits of MBSR for autistic adults that exhibit 
symptoms of depression.

Harm and Challenges

No included studies reported a direct measurement of 
harm, adverse events or side effects. This is something 
which should be considered in future studies. There were 
25 participants who began interventions but did not com-
plete the study. Eight of these the reasons for withdrawal 
were not reported. Four participants were removed due 
to disruptive behaviour, which could potentially impact 
removed participants mental health. Three withdrew 
due to unrelated medical issues. Five participants did 
not attend the number of classes required by the study. 
Similarly, one participant withdrew due to disinterest. 
Two participants withdrew due to scheduling conflicts. 
Two withdrew due to unspecified adverse life events. 
Due to the lack of controls in many studies the attri-
tion rates cannot be analysed thoroughly as there is no 
comparison data. Beck et al., (2020) reported the main 
challenges when attempting to use traditional (unmodi-
fied) MBSR were additional time needed for practical 
arrangements (such as travel or downloading practices) 

and sensory overwhelming when attempting everyday 
activities mindfully.

Discussion

This Review in Context of Previous Research

This review identified and analysed the results of six stud-
ies using MBSR in autistic adults. This is the first review 
to examine the effectiveness of MBSR as a treatment for 
autistic adults. This review follows the work of Cachia et al., 
(2016) and Hartley et al., (2019) which reported promising 
findings for mindfulness-based interventions in children, 
adults and caregivers. The findings of this review must be 
interpreted with caution given the low certainty in three of 
the four outcomes and limited number of studies. Our find-
ings showing improvements in QoL consistent with find-
ings reported previously (Hartley et al., 2019), and expanded 
on these by looking at effects on autism-related disability, 
depression and anxiety. Consistent with the findings of 
Cachia et al., (2016), we found that MBSR reduces anxi-
ety, depression and rumination. Building on these findings, 
our review presents preliminary findings that MBSR also 
reduces autism-related disability and improves QoL.

Limitations of Included Evidence

The small number of studies included in this review limits 
the robustness of findings and the application of findings. 
Given the broadness of search terms and inclusion/exclusion 
criteria, this small number of studies reflects the overall lack 
of research available on this topic. Only 2 studies used an 
appropriate active control group (Braden et al., 2021; Pagni 
et al., 2020); 2 studies had no control group (Beck et al., 
2020; Kiep et al., 2014); Spek et al., (2013) used a waitlist 
control group for comparison and Sizoo & Kuiper, (2017) 
compared MBSR and CBT. This highlights the need for high 
quality randomised controlled trials and is consistent the 
GRADE assessment findings, which found low certainty 
for three of the four outcomes. Waitlist control groups can 
overestimate effect size due to participants in the waitlist 
group seeing less improvement than would be expected. This 
may be explained by waitlist group participants having low-
ered expectations that they are ‘waiting’ for treatment and 
therefore will not see improvement until they receive this 
treatment (Cunningham et al., 2013). This must be factored 
when considering the results of Spek et al., who used a wait-
list control group and found positive results for all primary 
outcomes. GRADE assessments were all majorly affected 
by the high risk of publication bias, which will improve as 
more research is conducted and a more thorough analysis 
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of publication bias can be completed. Only 1 of the 5 stud-
ies which assessed QoL used the AS validated WHOQoL-
BREF-ID (Braden, et al., 2020) to ensure that the true QoL 
of participants was represented. All included studies used 
participants without intellectual disability, which is under-
standable given the nature of the intervention, limiting the 
potential application of findings in the wider autistic adult 
population. Only 2 of the included studies completed a long 
term follow up, providing limited understanding of the long-
term effects of MBSR. Only the study of Braden et al. (2020) 
measured an outcome through a proxy report to avoid the 
risk of social desirability bias—which has now been con-
firmed as a risk even in autistic individuals (Gernsbacher 
et al., 2019).

Limitations of This Review

The risk of bias within this review was increased given 
one author completed the analysis, with the second author 
reviewing work and offering general guidance. One of the 
most obvious examples of this is the use of one reviewer to 
complete the quality assessments, unfortunately, this is due 
to the different time commitments of the researchers and 
could not be avoided. This risk of bias is recognised by this 
review and was mitigated by following PRISMA guidelines 
and strict adherence to the review protocol. Only published 
studies available in English were eligible for inclusion, intro-
ducing risk of publication bias as well as possibly missing 
studies which were unavailable in English.

Implications of Results

The research on the use of MBSR in autistic adults is in its 
infancy and due to the small number of included studies, 
combined with the low certainty of results, there is unlikely 
to be any practice or policy change in the near future. How-
ever, as the research improves and more studies become 
available, MBSR could become a valuable tool for use in 
the supportive management of autism.

The finding of Sizoo & Kuiper, (2017) that modified 
MBSR and modified CBT are equally effective is particu-
larly important. If this can be replicated in future research 
with a larger sample, the cost-effectiveness and feasibility 
of applying these modified protocols in practice should be 
compared. Another finding of note is that modifications to 
MBSR courses may not be necessary for effects in autistic 
adults (Beck et al., 2020). If these findings are replicable 
with an active control group, given the growing and rela-
tively widespread availability of standard MBSR courses, 
this could have massive implications for the uptake and 
dissemination of treatment should future evidence support 
a recommendation of MBSR. A randomised controlled 
trial comparing modified MBSR protocols to the standard 

MBSR course with an active control group would ascer-
tain whether this is a viable option.

Given the heterogeneity of the interventions used, 
research into a dose–effect relationship could be useful for 
developing an understanding of how mindfulness-based 
interventions work. For example, a study could investigate 
the effectiveness of mindfulness interventions given over 
9 weekly sessions, with the session length as the inde-
pendent variable. Another example of this would be a trial 
which investigated how the number of sessions attended 
affects the primary outcomes of QoL, depression, anxiety 
and autism-related disability. It may also be useful to com-
pare MBSR effects to other forms of mindfulness-based 
interventions such as MBCT, ACT or DBT to determine 
the optimal form of therapy.

Braden et al., (2021) report that only female partici-
pants improved on physical WHOQoL-BREF-ID scores 
and female participants improved more than male on the 
mental WHOQoL-BREF-ID. These results suggest trials 
analysing which subgroups of autistic adults are suscepti-
ble to the effects of mindfulness may be useful. IQ, sex and 
autism symptomatology may be useful subgroups which 
could be analysed in future studies. Investigating whether 
the positive effects of MBSR on QoL are also found in 
patients without clinical depression or anxiety would also 
be useful in directing real life applications of research. 
Subgroup analysis could also help compare MBSR and 
CBT, possibly identifying which subgroups are more sus-
ceptible to different treatments.

Outcomes measured in these studies included QoL, 
autism-related disability and symptoms of anxiety, depres-
sion and rumination. Another outcome which could be 
useful in future is emotional regulation, given the qualita-
tive findings of Beck et al., (2020) which suggested this 
may be one of the most impactful benefits which partici-
pants noticed. Sleep problems are more likely in autism 
(Morgan, et al., 2020) and MBSR has been shown to have 
a positive effect on neurotypical adults with sleep prob-
lems. Therefore, another outcome which may be interest-
ing to investigate would be sleep quality.

General Recommendations for Future Studies

All studies should have a registered protocol which will 
minimise reporting bias and improve study design.

Studies focusing on QoL in autism should make use of 
the AS validated WHOQoL-BREF-ID, which is the only 
validated autism specific measure of QoL. All studies on 
MBSR should use the MBI-TAC framework for assess-
ment of fidelity. Studies should also include harm and 
negative impact assessments as part of their predefined 
outcomes. Where possible, studies should exclude par-
ticipants who have medications changed during the study 
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or participants who have previous experience of MBSR. 
Where this is not possible it may be useful to subgroup 
these categories.

Conclusions

This review identified six studies which used MBSR in 
autistic adults and assessed at least one relevant outcome 
(autism-related disability, QoL, anxiety, depression). All 
studies found MBSR to be effective in reducing measured 
symptoms and improving QoL. However, the number of 
studies included in the review was low, reflecting the small 
volume of research reported, and as a result the conclu-
sions must be interpreted with caution. The evidence for 
the effect of MBSR on autism-related disability, AS, QoL 
and anxiety was assessed as having low certainty, with 
the effectiveness in reducing depression assessed as hav-
ing moderate certainty. Recommendations are made to 
improve the design of future studies in terms of partici-
pants, interventions and comparison groups. Research to 
establish a dose response gradient and replicating studies 
reporting estimated effects using a non-modified version 
of MBSR are important next steps towards acceptance and 
adoption of this therapy.
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