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Abstract: Background/Objectives: Mindfulness-based interventions (MBIs) have emerged in recent
years as a strong candidate for the treatment of a range of difficulties faced by individuals with
autism spectrum disorder (ASD), including cognitive, emotional, and social aspects. Therefore,
we aimed to conduct a review that systematically examined the efficacy of MBIs for individuals
with ASD and their caregivers. Methods: This systematic review was conducted according to
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
Our literature search was conducted within the MEDLINE database. We included in the review
only longitudinal or intervention studies focusing mainly on mindfulness principles, while we
excluded mixed intervention studies. We only included studies that explicitly utilized quantitative
methodologies for evaluating the outcomes of the interventions, including mental health indices (e.g.,
stress, anxiety, depression) and assessments of cognitive and social skills (e.g., attention, prosociality).
We conducted also a risk of bias assessment through the method of the Cochrane risk of bias tool for
intervention studies ROBINS-I. Results: Thirty-seven studies were included in the review, and we
grouped the studies by the targets of the interventions, i.e., adults (1 = 12), children and adolescents
(n =9), caregivers and medical staff (n = 13), and combined intervention for both children/adolescents
and their parents/caregivers (n = 5). The reviewed papers seem to support the feasibility and utility
of mindfulness interventions for persons with ASD and their caregivers, but any recommendations
based on this body of evidence should be made with caution due to the overall low quality of
the studies conducted so far. Conclusions: The review reveals a positive outcome, including the
alleviation of psychological distress, reduced behavioral problems, and enhanced cognitive and
social skills in individuals with ASD. Despite such promising results, the review notes a limitation in
the scarcity of MBIs for young patients, emphasizing caution in universally endorsing the existing
literature. Moreover, the results underline the urgency of the exploration of tailored interventions for
different ASD subgroups, considering varying levels of autism, and expanding support to teachers in
educational settings.

Keywords: mindfulness-based interventions; meditation; mental health; autism spectrum disorder;
ASD

1. Introduction

Mindfulness meditation, a family of body—mind techniques credited with enhancing
psychological well-being across diverse populations [1,2], involves the cultivation of fo-
cused attention to the present-moment experience in a non-judgmental and non-reactive
manner [3]. Central to mindfulness are two core skills: the awareness of present-moment
experiences (i.e., the ‘what’ of mindfulness) and the fostering of acceptance and curiosity
towards the content of these experiences (i.e., the ‘how’ of mindfulness) (e.g., [4,5]). The
strength of mindfulness meditation lies in its inherent simplicity, facilitating acquisition
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within a brief timeframe of less than two months [6,7]. Empirical evidence demonstrates the
effectiveness of mindfulness-based interventions (MBIs), i.e., interventions that exploited
principles and techniques of mindfulness meditation, and in ameliorating various psy-
chopathological symptoms, including stress, depression, anxiety, and aggressivity, among
others (for recent reviews see, [8—10]. Moreover, meditation could also lead to an increase
in dispositional mindfulness [11], which could lead to a further increase in mental health
outcomes (e.g., [12]). Consequently, the practice of mindfulness meditation emerges as a
promising avenue for the amelioration of psychological and neuropsychological symptoms
in a diverse range of patients [12,13].

Focus attention meditation, often regarded as a foundational mindfulness exercise [14],
involves the deliberate redirection of awareness to bodily sensations, such as the rhythmic
movements associated with breathing or a detailed focus on specific body parts, as exempli-
fied in breathing meditation and the body scan, respectively (for a review see [5,15]). These
foundational practices, integral components of the widely recognized mindfulness-based
stress reduction (MBSR) program [16], have been acknowledged for their efficacy in enhanc-
ing various cognitive and emotional dimensions. The benefits attributed to focus attention
meditation encompass improvements in attentional capabilities, spanning executive func-
tions [17], sustained attention [18,19], and heightened interoceptive awareness [20], all of
which contribute to enhanced psychological well-being [6,21]. The accessibility of seated
meditation with a focus on breathing sensations underscores its potential to augment
individuals” attentional resources while concurrently mitigating psychological distress
(e.g., [22-24]). This underscores the significance of incorporating focus attention medi-
tation into mindfulness interventions, highlighting its multifaceted impact on cognitive,
emotional, and well-being domains [25,26]. Additionally, the empirical support provided
by the MBSR program lends further credibility to the effectiveness of these practices in
fostering a holistic improvement in individuals” mental health [27].

Mindfulness appears to extend its positive influence also to social skills and prosocial
behavior (see [28-31]). In this context, mindfulness is suggested to enhance awareness
of others’ needs and emotions, fostering a deeper sense of connection with those around
us [32-34]. Additionally, mindfulness is linked to an increase in compassion [35,36], de-
fined as the ability to empathize with others’ suffering and take responsive action. Unlike
empathy, which centers on recognizing others’ emotional experiences, compassion involves
a proactive element, addressing others’ challenges and distress [37]. A mindfulness train-
ing program may significantly enhance social skills, including self- and other-oriented
emotional awareness, coping mechanisms, emotional management skills, and a willing-
ness to actively contribute to reducing others’ suffering while assisting them in achieving
their needs [38,39]. Importantly, mindfulness is associated with a reduction in perceived
social distance and isolation [22]. This effect is particularly noticeable in loving-kindness
meditation, also known as ‘Metta” meditation in Buddhist traditions [40]. This type of
practice focuses on cultivating feelings of love, compassion, and goodwill towards oneself
and others. During a loving-kindness session, practitioners extend positive wishes pro-
gressively to themselves, loved ones, friends, acquaintances, and even individuals with
whom conflicts may arise, culminating in extending positive sentiments to all human and
living beings. This practice is credited with fostering qualities such as self-care, gratitude,
compassion, and prosocial behavior, and enhancing the ability to effectively manage chal-
lenging emotions (e.g., [41]), thereby significantly influencing socio-emotional processes. In
summary, our review has pointed out several positive effects of mindfulness and MBIs on
attention, awareness, and emotional processes. It is noteworthy that distinct benefits can
be conveniently associated with different types of mindfulness practices, spanning from
focused attention to the enriching practice of loving-kindness meditation [42,43]. Based
on this premise, it seems that mindfulness interventions could be considered a strong
candidate for the treatment of a range of psychological conditions.

Mindfulness interventions collected in the last fifty years have a vast amount of
evidence supporting their usefulness for a variety of psychological and mental health
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disorders. In particular, the MBSR protocol was successful in reducing chronic stress,
anxiety, and depression [44]. Moreover, it was applied successfully to patients with breast
cancer [45], insomnia and sleep-related symptoms [46], and a range of chronic medical
diseases [47]. Other interventions such as Mindfulness-Based Cognitive Therapy (MBCT)
were designed explicitly to treat mood disorders and anxiety disorders [48], and it was
proven effective in treating also a wide range of mental [49] and psychiatric disorders [50].
These MBIs aim to enhance an individual’s present-moment awareness and acceptance in a
broad sense, and thus seem to be effective in targeting a range of mental health symptoms,
with a neat beneficial effect. Mindfulness also positively affects cognitive functioning, such
as attention and executive control [17,18], and social skills [29], both of which are often
impaired in individuals with ASD. Thus, it holds potential applicability to autism spectrum
disorder (ASD).

ASD is a complex condition marked by cognitive and emotional deficits [51]. On
the cognitive side, ASD is associated with attentional and executive challenges, repetitive
behaviors, impulse control issues, and difficulties in problem solving. On the emotional
side, individuals with ASD often exhibit struggles in social interactions, communication,
and emotional awareness and regulation. Given that mindfulness practices address both
cognitive and emotional skills, it appears inherently well-suited as a therapeutic approach
for individuals with ASD [52]. Nevertheless, recognizing the heterogeneity within the ASD
spectrum is crucial, as symptoms, abilities, and impairment levels can widely vary among
individuals [53,54]. ASD severity spans from mild to substantial problems, categorizing
individuals into different levels of functioning [51]. High-functioning individuals possess
relatively strong language and cognitive abilities while low-functioning individuals expe-
rience more significant impairments in communication, social interaction, and adaptive
behavior. While mindfulness may effectively assist individuals with ASD in managing
symptoms and cognitive deficits, its suitability may differ based on the individual’s level
of functioning within the ASD spectrum [52].

Beyond individuals with ASD, another cohort that stands to benefit significantly from
mindfulness exercises includes caregivers of ASD patients and healthcare staff working
with them. These individuals often contend with heightened psychological distress and
depression [55,56] as they navigate a range of emotional challenges in their daily interac-
tions with ASD patients. Consequently, MBIs present a promising avenue for alleviating
psychological distress and addressing emotional issues in those connected to individuals
with ASD.

In the literature, many MBIs have been conducted for patients with ASD and their
caregivers [57]. These interventions targeted different populations of patients, with differ-
ent types of interventions and different outcomes. To better understand the actual literature
landscape, we conducted a review of papers including an MBI for patients with ASD and
persons related to them, such as caregivers and healthcare staff. We aimed to review such
papers by categorizing them for the target population, type of interventions delivered,
outcomes assessed, and actual effectiveness of the intervention, i.e., whether the interven-
tion was effective in reducing symptoms or increasing psychological well-being and social
or cognitive skills. In the existing literature, numerous MBIs have been implemented for
both individuals with ASD and their caregivers [58]. These interventions have targeted
diverse patient populations, employed varied intervention approaches, and assessed a
range of outcomes. To provide a comprehensive overview of the current landscape, we
conducted a review of the pertinent literature, specifically focusing on studies incorporat-
ing MBIs for individuals with ASD and their associated caregivers and healthcare staff.
Our review aimed to categorize these studies based on the target population, intervention
types, assessed outcomes, and the overall effectiveness of the intervention. This included
an evaluation of whether the intervention demonstrated efficacy in symptom reduction,
enhanced psychological well-being, and improved social and cognitive skills.

In contrast to prior reviews on this topic (e.g., see [57,58]), our current systematic
literature review adopts a more focused approach. Specifically, we exclusively consider in-
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terventions that incorporate mindfulness-based exercises, while deliberately excluding any
interventions of a ‘mixed” nature. This exclusion encompasses approaches like Acceptance
and Commitment Therapy (ACT; [59]) or other interventions that incorporate meditative
techniques but are part of broader and more comprehensive therapeutic strategies. By
refining our scope to mindfulness-based exercises alone, our review aims to provide a
distinct and targeted analysis of the efficacy of these specific interventions for individuals
with ASD and their associated caregivers and healthcare staff.

2. Materials and Methods

This systematic review was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines, ensuring a transparent and
replicable approach to the systematic review. The stages for the identification, screening,
and inclusion of the studies that were found are shown in Figure 1.
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Figure 1. PRISMA flow diagram illustrating the selection process of studies for inclusion in this
systematic review. The chart outlines the stages of identification, screening, eligibility, and inclusion,
detailing the number of records identified through database searching, the number of records after
duplicates were removed, the number of records screened, full-text articles assessed for eligibility,
and the final number of studies included in the qualitative synthesis.
2.1. Eligibility Criteria

In this systematic review, we focused on selecting manuscripts that implemented
mindfulness-based interventions specifically for individuals with autism spectrum disor-
der (ASD), their caregivers, or healthcare professionals involved in their care. We excluded
studies related to dispositional mindfulness, regardless of their design (cross-sectional or
longitudinal), to maintain precision in our analysis. Only experimental studies incorpo-

rating a dedicated mindfulness intervention were considered for inclusion. Our primary
interest lay in interventions emphasizing mindfulness practices, leading to the exclusion of
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studies that involved mixed interventions where mindfulness was only one of the included
components, such as in ACT [59]. We included studies with a wide range of outcome mea-
sures, including mental health indices (e.g., stress, anxiety, depression) and assessments of
cognitive and social skills (e.g., attention, prosociality). To ensure methodological rigor, we
only included studies that explicitly utilized quantitative methodologies for evaluating the
outcomes of the interventions.

2.2. Exclusion Criteria

We considered papers for review if they were written in English, empirical in nature,
and had undergone peer review. Literature reviews and meta-analyses were excluded from
our analysis. No restrictions were imposed based on participant demographics, allowing
for the inclusion of studies irrespective of variables such as age, sex, socio-economic status,
or the year of publication. This approach aimed to ensure a comprehensive examination of
the available empirical evidence.

2.3. Search Strategy

Our literature search was conducted within the MEDLINE database via the PubMed
interface, including papers published up to November 2023 (date of the database search).
We used a unified search string employing Boolean operators ‘OR’ and “AND’, defined
as follows: ((autism spectrum disorder) OR ASD OR Asperger) AND ((mindfulness OR
meditation) AND (intervention)). This search string was applied to both the ‘Title/abstract’
and ‘MeSH terms’ fields. Specifically, the search terms were entered in the ‘Title” field
within the ‘Fields’ search box, and the ‘Date Published’ box was set to ‘All Years to Present’.

2.4. Study Selection

We made the selection process following the PRISMA guidelines (a full PRISMA
2020 Main Checklis can be retrieved in the Supplementary Materials). The search string
produced a total of 146 papers. No duplicates were identified, so we proceeded to apply
the inclusion and exclusion criteria. In total, 62 studies were excluded, two of which were
not written in English and the others not related to either mindfulness interventions or
ASD. After inspection of the title and abstract, we found that two non-English papers were
also not relevant to our study. We then retrieved the remaining 84 papers to be analyzed.
From this pool, we removed 10 papers describing cross-sectional or correlational studies,
10 papers including editorial or theoretical contributions about the usage of MBIs to treat
ASD symptoms, and 15 papers were then excluded as they were literature reviews or
meta-analyses also including MBIs but with a different focus in respect to the present study.
Lastly, among the remaining 49 studies, we removed another 12 papers describing the
results of studies based on mixed interventions, i.e., interventions including mindfulness
practices or mindfulness-related techniques, among others, thus not mainly or solely based
on mindfulness (e.g., ACT interventions). After applying the exclusion criteria, we selected
a final pool of 37 papers including a mindfulness-based intervention for people with ASD
or their caregivers. The studies included in the pool thus were classified as randomized
controlled trials or as longitudinal studies.

2.5. Data Extraction

Data extraction was primarily handled by the first author (LS) and by the last author
(SGC). They worked independently and then compared their results to a consensus. Before
data extraction, the selection of the data to be extracted was conducted among all the
authors. For each study, we decided to collect the following information: author(s), year of
publication, number of participants enrolled, type of study, type of intervention, presence
of a control group, main outcomes, and overall evaluation of result for the efficacy of the
proposed intervention on the expected outcomes (as positive, neutral, or negative).
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2.6. Risk of Bias Assessment

The overall quality of the studies was assessed by one investigator (LS) and then
double-checked by other investigators (FS and SGC). To this aim, we utilized the Cochrane
risk of bias tool for intervention studies ROBINS-I (Risk Of Bias In Non-randomized Stud-
ies of Interventions). We selected this tool over other tools specific for randomized trials
as many of the studies retrieved did not include randomization or were pilot/feasibility
studies with a single group. The ROBINS-I tool is designed to assess the risk of bias in
non-randomized studies, such as observational studies or feasibility studies. It evaluates
potential biases across seven key domains: confounding, selection of participants, classifica-
tion of interventions, deviations from intended interventions, missing data, measurement
of outcomes, and selection of reported results. The tool provides judgments on the level of
risk in each domain, categorizing them as low risk, moderate risk, serious risk, or critical
risk of bias, with an additional option for ‘no information” when data are insufficient. This
structured approach helps determine the overall validity and reliability of study findings.
Irrespective of their quality, studies were kept in the systematic review. Table 1 reports a
summary of bias evaluation, including author(s) and the year of publication of each article.

Table 1. Risk of bias assessment through the ROBINS-I tool.
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2022 Clifford et al. [63] M L L L L L L
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2019 Conner and White [65] L L L L L M L
2014 De Bruin et al. [66] M L L L M M L
2022 Drusedau et al. [67] S L L NI L M M
2023 Drusedau et al. [68] M L L NI L M M
2014 Dykens et al. [69] M L L L L L L
2021 Frolli et al. [70] M L L NI L L L
2020 Gaigg et al. [71] S L L L M M L
2022 Gandia-Abellan et al. [72] M L L M L M M
2023 Hatfield et al. [73] M M L NI M M M
2021 Ho et al. [74] M L L L L L L
2020 Juliano et al. [75] M M L NI L M L
2022 Kemeny et al. [76] S L L M L M L
2022 Ketcheson et al. [77] S M L L M M M
2017 Lunsky et al. [78] M L M NI L M L
2021 Lunsky et al. [79] S M L NI M M L
2022 Lunsky et al. [80] M L L NI L M L
2023 Neece et al. [81] M L L NI L M L
2020 Pagni et al. [82] M L L NI M L L
2023 Pagni et al. [83] M M L NI M L L
2016 Rayan and Ahmad [84] M L L NI M M S
2022 Redquest et al. [85] S M L NI M M M
2018 Ridderinkhof et al. [86] M L L L L M L
2021 Rojas-Torres et al. [87] S M L L L M M
2023 Rojas-Torres et al. [88] S M L NI L M M
2019 Salem-Guirgis et al. [89] M L L M L M L




Brain Sci. 2024, 14, 1001 7 0f 19
Table 1. Cont.
7]
<
5 £ £ 5 =
=Y — » 2 o £ ] (-]
(=] - o g ) - = N
2 5 cE S8 = 8 §¢ &
= S £ S o w® T 2 £ E e
3 < 3 p=i S o SiR= = @ S Bt
> =1 =] [ & == o = S o Y
] - QU - o= E "a %) =] =} UV =
< = = 5 ZIR] =3 @ 243 < o
o1 N A 8 c 2 5] n &
Qo ) v o E ]
O A g > #~
E
2020 Singh et al. [90] M L L L L L L
2023 Singh et al. [91] M L L L L L L
2017 Sizoo et al. [92] M L L L M M L
2013 Spek et al. [93] M L L NI L M L
2023 Stecher et al. [94] M M L L L L L
2020 Weitlauf et al. [95] L L L L L M M
2022 Weitlauf et al. [96] M L L L M M M

Note. The risk of bias is graded as follows: L = low, M = moderate, S = serious, NI = No information is reported to
adequately evaluate this domain.

2.7. Classification and Theme Identification

The initial phase of the review involved screening titles and abstracts by one author
(LS) using predefined search terms to ensure alignment with the eligibility criteria. Subse-
quently, a more in-depth analysis of the selected papers was conducted by another author
(FS), who categorized them based on various dimensions: type of intervention, population
or cohort under consideration, the primary focus of the papers (e.g., depression), and the
study outcomes (significant or non-significant results). Each step of this process underwent
a thorough review by all authors to achieve consensus on the proposed classifications.
Following this, topics of investigation were collaboratively extracted by all authors and
organized under overarching categories, as detailed in the subsequent section. This clas-
sification process aimed to provide an overview of the general landscape of the existing
literature and to facilitate a focused exploration of predominant themes or topics emerging
from the review. The collaborative approach ensured the reliability and comprehensiveness
of the classification process. After scrutinizing the papers” abstracts and full texts, we de-
cided to group papers based on the target of the interventions included. Then, we obtained
a final set of four groups of papers as follows: MBIs for adults with ASD (n = 12), MBIs for
children and adolescents with ASD (n = 8), MBISs for caregivers and medical staff (n = 12),
and combined intervention for both children/adolescents and their parents/caregivers
(n=>5).

3. Results
3.1. Interventions for Adults with ASD

Adults with ASD have been the focus of researchers in this area. In total, we found
twelve papers (see Table 2), nine of which broadly addressed adults with ASD, one fo-
cused on adult women [85], one on high-functioning adults [93], and one on adults with a
co-occurrence of intellectual disability [72]. These studies investigated the effect of mindful-
ness interventions on depression, stress, anxiety, behavioral problems, emotion regulation,
trait mindfulness, and quality of life among the autistic adult population. All yielded posi-
tive results utilizing MBI protocols and therapy, such as the widely used MBSR protocol in
its original form (see [64,71,80,83]). We encountered only one instance of negative findings,
which pertained to the study focused on a group of adult women with ASD [85]. On note,
this study has been delivered online, while the others have been mainly conducted in pres-
ence. The effectiveness of the use of a meditation app to address depression showed instead
favorable outcomes within the adult ASD population [94]. The study on adults with ASD
and intellectual disability implemented the MindfulTEA program [72], an MBI specifically
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designed for those patients. Results revealed a significant decrease in self-injurious and
aggressive/destructive behaviors after the intervention, but no significant changes were
observed regarding stereotypical behavior. The effect of a modified MBT protocol (MBT-AS)
was examined in a study involving high-functioning adults with ASD [93]. A significant
reduction in depression, anxiety, and rumination was obtained in comparison with the
control group.

Table 2. Mindfulness-based interventions for adults with ASD (n = 12).

Tyvpe of Control
Year Authors n yP Group Intervention Outcome Result
Study
(If Any)
8 weeks of daily meditation
2023  Stecher et al. [94] 125 RCT Waitlist for 10 min with the Ten Depression Positive
Percent Happier app.
8-week MBSR with reduced
2023 Agius et al. [60] 50 Intervention None time of daily meditation Stress levels Positive
(10-15 min).
Depression,
anxiety,
8-week MBSR with reduced  mindfulness traits,
2023 Pagni et al. [83] 96 RCT Active group duration (2 h) and autistic traits, and Positive
reduced practice time. executive
functioning
abilities
8-week MBSR with reduced Disabilitv-related
2022  Braden et al. [62] 67 RCT Active group duration (2 h) and no Q(})IL Positive
required full-day retreat.
. . 8-week MindfulTEA .
2022 Gandia-Abellin 15 Pilot None intervention, with 45 min Behavioral Positive
etal. [72] . problems
weekly group session.
Redquest 6-week virtual MBI with Psy;i};:;lgilcal
2022 1 28 Pilot None 60 min weekly group T Negative
et al. [85] . self-compassion,
session. .
mindfulness
6-week virtual MBI with Mindfulness,
2022  Lunsky et al. [80] 50 Intervention None 60 min weekly group self-compassion, Positive
session. distress
8-week MBSR with reduced Depression and
2020 Pagni et al. [82] 42 RCT Active group duration (2 h) and panxie ¢ Positive
reduced practice time. y
6-8 weeks of online courses
. . including 10 exercises . ...
2020 Gaigg et al. [71] 54 RCT Active delivered through videos Anxiety Positive
and audio files.
6 weekly individual therapy
Conner and . sessions of 1 h based on Emotion .
2018 White [64] 9 Pilot None MBCT, with reduced regulation Positive
practice time.
. . MBSR-inspired protocol .
2017 Sizooand Kuiper 5 RCT Active with 13 weekly 90 min Anxiety and Positive
[92] . depression
sessions.
MBT-AS protocol with .
9 weekly group sessions Depression,
2013 Spek et al. [93] 42 RCT Waitlist . . anxiety, Positive
plus 40-60 min of daily I
rumination

meditation.

Note. RCT = Randomized controlled trial. MBSR = Mindfulness-based stress reduction. MBI = Mindfulness-based
intervention.
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3.2. Interventions for Children and Adolescents with ASD

The effect of MBI on the mental health and behavioral outcomes of children with ASD
was evaluated in eight research papers (see Table 3). These studies scrutinized various
variables including behavior, temper tantrums, adaptive coping strategies, social support
seeking, executive functioning abilities, inhibition, selective attention, strengths and diffi-
culties, social emotions, quality of life, and depressive symptoms. All these investigations
yielded positive outcomes through MBIs, except for one that did not report significant
differences in the outcomes assessed post-intervention [73]. Of note, two studies [67,68]
adopted the TUTASS protocol, a structured group intervention focusing on self-perception
and social skills tailored for children with ASD. These interventions highlighted the pos-
itive effects of incorporating mindfulness elements into structured interventions for this
target population. Only four papers investigated instead adolescents with ASD, including
outcomes of stress, anxiety, depression, and emotion regulation. One paper reported par-
tial results [76], while the other three reported positive results [63,65,70]. The Emotional
Awareness and Skills Enhancement individual therapy treatment [65], targeting emotion
regulation impairments in adolescents with ASD, demonstrated feasibility, acceptability,
and significant improvements in emotion regulation skills. Regarding anxious and depres-
sive symptoms, a study was conducted with high-functioning patients, where mindfulness
training (M-ERE) appeared more effective in managing anxiety and equally effective in the
management of depressive symptoms compared with standard cognitive therapy [70].

Table 3. Mindfulness-based interventions for children and adolescents with ASD (N = 8).

Tvoe of Control
Year Authors n M Group Intervention Outcome Result
Study (If Any)
TuTASS program
focused on mindful
Driisedau . perception of body and . .
*
2022 etal. [67] 25 Pilot None emotions, delivered in Depression Positive
12 weekly 90 min
sessions.
Driisedau TuTASS program
2023 * >¢ 27 Intervention None delivered in 20 weekly Stress levels Positive
etal. [68] 90 min sessions
Mindful Movers Depre.ssmn,
program including | amety,
Hatfield . 10 weekly 75 min~ Tundfulness traits, .
2023 * 14 Pilot None . autistic traits,and ~ Negative
etal. [73] sessions focused on .
. executive
mindful movement and functionin
breathing meditation. Jonmg
abilities
Attention-based
cognitive behavioral
2022* Cliffordetal [63] 51 RCT Active tr;zgmc?r“;:f];%;’“ Dlsablggfelated Positive
delivered in 9 sessions
of 60 min.
Kemeny - 10 weeks of HeartMath Behavioral .
2022 etal. [76] 27 RCT Waitlist Mindfulness protocol. problems Positive
Rational education Psychological
2021 Frolli et al. [70] 54 RCT Active training followed by distress, Positive

8 mindfulness-based
sessions of 60 min.

self-compassion,
mindfulness
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Table 3. Cont.
Type of Control .
Year Authors n Group Intervention Outcome Result
Study
(If Any)
Mindful Schools
program delivered in
30 min sessions Mindfulness,
2020*  Juliano et al. [75] 29 Pilot None occurring twice per self-compassion, Positive
week for 8 weeks, distress
focused on mindful
breathing.
Emotional Awareness
and Skills Enhancement
2019  Conner et al. [65] 20 Intervention None (EASE), an individual Anxiety Positive
therapy format
delivered in 16 weekly
45-50 min sessions.
Note. RCT = Randomized controlled trial. Papers marked with an asterisk (*) included MBIs for children, while
unmarked papers included MBIs for adolescents.
3.3. Interventions for Caregivers of Individuals with ASD
Another substantial body of the literature concentrated on interventions targeting
caregivers of individuals with ASD (see Table 4). This group comprised 12 papers, all
including interventions for parental caregivers, with a sole exception involving professional
staff working with ASD patients [90]. The interventions were evaluated based on various
outcomes, including stress, anxiety, depression, life satisfaction, mindfulness, well-being,
resilience, compassion, sleep, and emotional regulation. Many papers reported the out-
comes of conventional mindfulness-based programs, such as the MBSR [69,81,84,87,88] or
other generic mindfulness-based programs [61,90,91]. Additionally, other studies explored
tailored interventions for caregivers, such as the Mindfulness Self-Care for Caregivers
(MCSS; [95]), along with other types of MBIs [77,78]. Only one intervention was delivered
online [79]. The findings predominantly indicated significant enhancements in stress reduc-
tion, emotional regulation, depression alleviation, and overall mental health improvement.
Particularly noteworthy is the research involving professional staff [91], which provided a
comparison across three experimental conditions: mindfulness training, psychoeducation,
and in-service training-as-usual. In comparison to the other groups, the mindfulness-
trained group exhibited a significant decrease in perceived stress, burnout, and symptoms
of depression, coupled with an increase in compassion satisfaction.
Table 4. Mindfulness-based interventions for caregivers of patients with ASD (1 = 12).
Type of Control '
Year Authors n Stud Group Intervention Outcome Result
¥ (If Any)
MBSR intervention
including eight weekly 2 h
2023 Neece et al. [81] 117 RCT Active group sessions, a 6h Stress Positive
meditation retreat, and
30-45 min of daily home
practice.
Mindfulness Parentl.ng Anxiety, parental
Rojas-Torres s (MP) p rogram with elght stress, autism severity ..
2023 14 RCT Waitlist weekly sessions of 90 min, g Positive

et al. [88]

level, mindfulness

plus 15-30 min of daily awareness

practice.
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Table 4. Cont.
Tvpe of Control
Year Authors n M Group Intervention Outcome Result
Study
(If Any)
Mindful Self-Care for
Caregivers (MSCC), Mindfulness skills,
2023 Bellone et al. [61] 13 Pilot None including eight weekly sense of competency,  Positive
1.5 h classes plus home stress, depression
practice.
MYtime, a mindfulness
Ketcheson . yoga program with a Stress, anxiety and ...
2022 etal. [77] 27 RCT Passive 60 min weekly class for depression Positive
12 weeks.
Virtual six-week MBI
based on MBCT with
2021  Lunsky et al. [79] 39 Pilot None group session and brief Mental health Positive
audio practice recordings
(10-15 min).
MBSR + . .
. . Depression, anxiety,
Rojas-Torres Self-compassion delivered satisfaction in life
2021 ) 12 RCT Waitlist in eight weekly sessions of . . Positive
et al. [87] . . mindful attention
90 min plus 15-30 min
. awareness
practice at home.
MBI with 3 days training
and a 32-week program Caregiver and client’s
2023 * Singh et al. [91] 216 RCT Active based on standard gualit of life Positive
Buddhist meditation ! y
practices.
MBI with 3 days training Perceived stress,
and a 32-week program compassion
2020 * Singh et al. [90] 216 RCT Active based on standard satisfaction, Positive
Buddhist meditation compassion fatigue,
practices. depression
Weitlauf Adapted MBSR with six Stress, depression,
2020 61 RCT Active one-hour individual anxiety, life Positive
etal. [95] . . .
sessions. satisfaction
2017  Lunsky etal. [78] 57 RCT Active Six 2 h weekly sesstons of Psychological distress  Positive
mindfulness training.
Psychological health
Ravan and Brief five-week MBI with domain of QoL, social
2016 y 120 RCT Passive both in-person sessions health domain of QoL, Positive
Ahmad [84] . o
and homework. mindfulness, positive
stress reappraisal
Stress, depression,
2014  Dykens et al. [69] 243 RCT Active Standard MBSR program. anxiety, sleep, Positive

well-being

Note. The paper marked with an asterisk (*) included an MBI for healthcare staff, while unmarked papers
included MBIs for parents. MBSR = Mindfulness-based stress reduction. MBI = Mindfulness-based intervention.
RCT = Randomized controlled trial.

3.4. Combined Interventions for Parents and Children/Adolescents with ASD

The final cluster of papers encompassed five mindfulness-based programs emerging
as promising support for both young patients and their parents (see Table 5). Among
these papers, three included adolescents with ASD as patients [66,74,86], while the other
two focused on children with ASD [89,96]. These studies evaluated variables such as
mindfulness, mental health, emotional regulation, autism symptoms, social communication
problems, psychological stress, and cognitive and adaptive skills as outcomes. Overall,
they reported positive results for all the assessed outcomes. The main intervention of
this type, an interesting program implemented in four of the studies we evaluated, is the
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MYmind program [66,74,86,89], a mindfulness program in which youth with autism and
their parents simultaneously receive group-specific mindfulness training. The MYmind
program includes nine weekly 90 min mindfulness training sessions focused on various
mindfulness techniques (e.g., meditations, breathing techniques, yoga poses). The program
demonstrated the potential to contribute to social communication problems, emotional
and behavioral regulation in youth with ASD, and mindfulness awareness, parenting, and
social communication in parents. Notably, ref. [86] reported that the improvements shown
by parents were still present at the 1-year follow-up.

Table 5. Combined mindfulness-based interventions for children/adolescents with ASD and their
caregivers (n = 5).

Tyvpe of Control
Year Authors n Sy ti d Group Intervention Outcome Result
y (If Any)
Weitlauf Adapted MBSR with six
2022 * et al. [96] 63 RCT Active one-hour individual Depression Positive
’ sessions.
L MYmind program (see .\
2021 Ho et al. [74] 37 RCT Waitlist text for details) Stress levels Positive
Depression,
anxiety,
.. . mindfulness traits,
2019 * Sal:trz icg[ggigls 26 Intervention None MYg;??QE?iﬁg (see autistic traits, and Positive
’ ’ executive
functioning
abilities
Ridderinkhof . MYmind program (see Disability related .\
2018 et al. [86] 45 Intervention None text for details). QoL Positive
de Bruin . MYmind program (see Behavioral .
2015 et al. [66] 23 Intervention None text for details). problems Positive

Note. Papers marked with an asterisk (*) included MBIs for children, while unmarked papers included MBIs for
adolescents. MBSR = Mindfulness-based stress reduction. RCT = Randomized controlled trial.

3.5. Analsysis of Quality

Based on the risk of bias assessment of the 37 studies on mindfulness interventions
for individuals with ASD, the overall quality of evidence could be considered medium.
While solid and robust evidence collected through high-quality RCTs exists in the present
literature [69,90], we included several underpowered, small studies. In general, adherence
to the interventions was reported as high, as well as the adherence of therapists to the
program. However, almost all studies relied on self-report questionnaires for evaluating
their outcomes. Moreover, as participants in a therapeutic intervention such as an MBI
could not be blind to the type of intervention itself, the likelihood that this factor altered the
pattern of results should be considered at least as moderate for any of the reviewed studies.
This is largely because blinding was often not feasible in these behavioral studies, leading
to potential expectancy effects and performance bias. Another point of weakness in the ex-
isting literature is the inconsistency of interventions and outcomes evaluated across studies,
which calls for caution while considering this emerging body of the literature as a whole in
generalizing its result. We argue for future studies to converge on some promising inter-
ventions, such as the MYmind program for both parents and their children [66,74,86,89], or
to opt for a well-structured program, such as the MBSR [16]. Lastly, while these studies
provide some insights into the potential benefits of mindfulness practice for individuals
with ASD, the evidence is not robust enough to support strong recommendations or large
application of MBIs to individuals with ASD and their caregivers. Further high-quality
research is necessary to provide more reliable and conclusive results in this area.
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4. Discussion

In this review, we compiled evidence supporting the efficacy of mindfulness-based in-
terventions (MBI) for individuals with autism spectrum disorder (ASD) and their caregivers.
Given that mindfulness programs are recognized for enhancing cognitive skills [97,98] and
prosocial behaviors [30] while reducing emotional distress [99] and dysregulation [100],
they emerge as robust candidates for treating ASD symptoms. ASD core symptoms encom-
pass impairments in both cognitive and social domains (e.g., [101]). To assess the feasibility
and effectiveness of MBISs for individuals with ASD and their caregivers, we conducted a
systematic search in the MEDLINE database, retrieving a total of 37 papers. These papers
presented findings from various mindfulness interventions conducted with patients and
caregivers. Overall, our research demonstrated the suitability and benefits of MBIs in this
context, indicating a significant alleviation of psychological distress, decreased behavioral
problems, and enhanced cognitive and social skills. Consequently, our results support
the notion that MBIs present a promising avenue for intervention in patients with ASD,
contributing to an overall reduction in ASD core symptoms.

4.1. Limitations and Strengths of the Reviewed Studies

The main limitation identified in our review is the scarce number of MBIs conducted on
samples of young patients, with only seven papers presenting results from MBIs on groups
of children or adolescents. Given this limited dataset, caution is warranted in providing
a universally positive evaluation of the existing literature, although the results appear
promising. Additionally, these papers highlighted various MBIs specifically designed for
children with ASD, such as the TGTASS program [67,68] or tailored for school settings [75].
The utilization of a diverse type of mindfulness intervention further diminishes the possibil-
ity of drawing general conclusions about the overall effectiveness of these interventions. In
this context, it becomes imperative to conduct replications of these interventions to validate
their effectiveness on young patients with ASD. Moreover, standardizing protocols and
programs through manualized approaches could enhance the ability to assess the effects of
mindfulness on ASD symptoms more consistently and comparably. Addressing this issue
in the current body of research underscores a critical imperative for future investigations in
this domain.

On the other side, a higher number of intervention studies were dedicated to ad-
dressing adults with ASD symptoms, yielding a total of 12 identified studies. Notably,
these studies employed manualized programs such as the MBSR program [3], providing a
standardized framework for comparative analyses across various studies. This standard-
ized approach facilitates comparisons not only within interventions targeting individuals
with ASD but also between these interventions and those conducted on different patient
cohorts or the general population. The results within this group of adult patients with ASD
exhibited promise, particularly in reducing psychological distress. Interestingly, a singular
study also documented the impact of mindfulness practices on ASD-related behavioral
problems, specifically in self-injurious and aggressive/destructive behaviors [72]. It is
noteworthy to highlight that this study involved an intervention specifically tailored for
individuals with ASD and intellectual disabilities, emphasizing the feasibility of mind-
fulness programs even for low-functioning individuals. This is particularly significant as
most mindfulness-based interventions for ASD have traditionally been proposed for high-
functioning individuals (see [93]). Furthermore, ref. [72] demonstrated that interventions
more attuned to the specific characteristics of individuals with ASD could be more effective
in reducing ASD-related problems, while mindfulness programs designed for the general
population exhibited efficacy primarily in reducing psychological distress [60,62,82,92].
This effect is consistent with the literature on mindfulness interventions for the general
population, which mainly investigated the effect of MBIs on mental health [6,102,103].

In a similar vein, MBIs unsurprisingly demonstrated effectiveness in reducing psycho-
logical distress and mental health symptoms in caregivers of individuals with ASD. All
12 studies included in our review supported the feasibility and efficacy of MBIs for this
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population. This finding is consistent with previous systematic reviews that extensively
documented the role of mindfulness programs in alleviating psychological problems in
individuals (see [104]). For instance, meditation has proven beneficial not only in enhancing
mental and physical health in patients with cancer [105] but also in their partners [106],
who often experience stress in such challenging circumstances. Consequently, proposing
an MBI for both patients and their caregivers could provide a familywise holistic treat-
ment aimed at enhancing well-being at a broader level compared to interventions solely
targeting patients.

4.2. Perspectives and Future Directions

In this context, an additional avenue for both clinical intervention and research could
involve the development of combined interventions, where patients and caregivers un-
dergo treatment either in separate groups or together in the same group. Several studies
have provided interesting evidence of the feasibility of such combined interventions. In-
tervening with children or adolescents and their caregivers simultaneously has demon-
strated a positive impact on both parties. The MYmind program [66] is a well-structured
mindfulness-based nine-session parent and child training program that proposes a group-
specific mindfulness approach. Due to its structured nature, this program has served as
the framework for various studies [74,86,89], showcasing its effectiveness across different
groups of patients. Furthermore, the program has been tested for children with ADHD
and their parents [107,108], demonstrating the promising effectiveness of mindfulness
as a feasible intervention for treating a range of neuropsychological disorders. Overall,
based on the studies assessed in this paper, the combined interventions appear to hold the
most promise. A potential avenue for future research could explore interventions with
mixed groups, incorporating both parents and young individuals with ASD. Meditating
together in the same group may cultivate a shared sense of mindfulness, contributing to
improved overall well-being, adaptive functioning, increased social skills, and a reduction
in loneliness for both parents and their children.

Based on our extensive review of the existing literature in the field, several future
lines for research can be imagined. First, taking into consideration the predominant focus
on adults with ASD in the studies evaluated in this paper, future research should explore
tailored mindfulness-based interventions within specific subgroups, particularly children
and adolescents. This extension of research could shed light on age-specific considerations
and effectiveness, fostering a more comprehensive understanding of how mindfulness
interventions can be optimized across different developmental stages. An additional av-
enue for future research lies in investigating the tailored needs of individuals with varying
levels of autism and functioning. Understanding the issues for designing interventions
that consider the specific challenges and strengths associated with different levels of ASD
can contribute significantly to the refinement of mindfulness-based approaches for these
people. Given that most combined interventions have identified parents as caregivers, there
exists an opportunity to broaden the scope of research to include support for teachers in ed-
ucational settings. Exploring the feasibility and impact of combined mindfulness protocols
involving both parents and support teachers could offer valuable insights into extending
the reach of mindfulness interventions within the educational context. Furthermore, future
research could delve into determining the optimal duration and frequency of mindfulness
interventions. Examining the long-term effects and conducting follow-ups in the studies
can provide valuable information regarding the sustained efficacy of these interventions
over time. This approach can contribute to the development of evidence-based recommen-
dations for the implementation of mindfulness-based interventions, ensuring that they are
both effective and feasible in various contexts.

4.3. Limitations

This study is not free from limitations. First, we only focused on intervention studies
in which mindfulness was the main active component, while we discarded a quote from
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the relevant literature on ACT or mixed interventions which could be beneficial as well for
individuals with ASD. Second, we only focused on the white literature published through
the main scientific journal, leaving out all the gray literature from our analysis. While
increasing the quality of the studies considered, this could potentially undermine or mask
other effective capabilities of mindfulness in the treatment of ASD. Third, our study did
not include a meta-analysis of the intervention outcomes. While such an analysis could
have statistically supported the narrative findings of the positive effects of MBIs on ASD
symptoms, the wide variety of protocols, study designs, and diverse outcomes across the
studies reviewed made it challenging to conduct a robust and meaningful meta-analysis.

4.4. Conclusions

In conclusion, our review provides compelling evidence supporting the effective-
ness of MBIs for individuals with ASD and their caregivers. These interventions have
demonstrated positive outcomes, including alleviation of psychological distress, reduced
behavioral problems, and improved cognitive and social skills in individuals with ASD.
Notably, MBIs tailored for specific populations, such as children or adults with ASD, have
shown promise in addressing core symptoms and enhancing overall mental health. While
our review highlights the promising outcomes of MBIs for individuals with ASD and their
caregivers, future research should focus on addressing identified limitations and further
exploring the potential of combined interventions. Standardized protocols, replication stud-
ies, and a nuanced understanding of interventions across different age groups are crucial
for advancing the field and maximizing the benefits of mindfulness-based approaches for
individuals with ASD and their families.
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