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Abstract

While anxiety conditions in children often manifest early in life, frequently before the age of
five, and there is evidence that autism spectrum conditions (ASC) co-occur in this population,
there is limited availability of interventions designed to meet the unique needs of children with
both anxiety conditions and ASC. The current article examines non-pharmacological
group/peer-mediated interventions for managing anxiety among children with ASC. More
specifically, it focuses on the effectiveness of group play-based interventions that can alleviate
anxiety in children with ASC aged 2-12 years. In doing so, this article addresses a critical gap
in the existing literature and explores evidence-based strategies tailored to this specific
population. Effective interventions are identified to address the needs of children of this age
group. This research contributes significantly to the body of knowledge in the fields of early
intervention and well-being studies.

A Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)-
guided comprehensive Systematic Literature Review (SLR) was conducted by searching seven
prominent databases and utilising Covidence management software. The databases searched
were: Academic Search Complete, ERIC, PsycInfo, Medline, Web of Science (core collection),
Embase, and ProQuest Dissertations & Theses: A & 1, specifically focusing on studies
published in the most recent 15 years from 1996 to 2021. The review included studies
concerning autistic children aged 2 to 12 years that aimed at reducing anxiety as their primary
outcome. It was carried out systematically and transparently, with each step of the process
clearly explained, and the rationale for the five reviewers’ choices and assumptions and
decisions given.

The initial search yielded 7,300 studies, eventually narrowing down to 81 full-text
articles selected for critical review. Among these, 44 proved relevant. 28 out of 35 studies that
focused on cognitive behavioural therapy (CBT) displayed efficacy in reducing anxiety among
children. Five out of eight studies centred around play-based approaches also showed
effectiveness. One study employing Lego®-based therapy exhibited partial effectiveness in
addressing childhood anxiety among autistic children. Among the 44 studies, four specifically
centred on children aged 4 to 6 years with both anxiety and autism, and showed that group
CBT effectively reduced anxiety.

This review identified nine evidence-based strategies. These, along with
recommendations for future research to address anxiety in children with ASC, are analysed
through the lens of an inclusive framework and early intervention theory.

Keywords
Adolescence education, Anxiety, Autism, Early childhood education, Inclusion, Play.

Anxiety is one of the most common mental health problems in children (Bitsko et al.,
2022), and the comorbidity rate of autism spectrum conditions (ASC) with anxiety is high
(Durand, 2015). White et al. (2009) reported signs of anxiety in approximately 50-80% of
children with ASC. The co-occurrence of anxiety and ASC in children impairs their daily living
skills (Drahota et al., 2011) and negatively impacts their relationships with peers, teachers, and
family (Kim et al., 2000). However, as Durand (2015, p. 204) points out, "Unfortunately, for
most of these disorders there is relatively little empirical evidence of effective treatment". The
current article examines non-pharmacological group/peer-mediated interventions for managing
anxiety among children with ASC. More specifically, it focuses on the effectiveness of group
play-based interventions that can alleviate anxiety in children with ASC aged 2—12 years. In



SLR INTERVENTION FOR CHILDHOOD COMORBID ANXIETY AND AUTISM 7

doing so, this article addresses a critical gap in the existing literature and explores evidence-
based strategies tailored to this specific population.

In this article, the terms "children with autism spectrum conditions" (ASC) and
"children with anxiety conditions" have been consistently used. The rationale for choosing the
term "conditions" over "disorders" is two-fold. First, this preference aligns with the social
model in educational research, thus emphasizing participation in learning, rather than the
medical model of disability (Retief & LetSosa, 2018). Consequently, the term "conditions" is
favoured throughout the article. Second, a nuanced approach is adopted, recognizing that
professionals in the autism community prefer person-centred language (e.g., children with
autism spectrum conditions), while adult autism stakeholders lean towards identity-centred
language (e.g., autistic people) (Taboas et al., 2023). To uphold children's educational rights
and acknowledge their developmental potential, the term "children with autism spectrum
conditions" (ASC) is employed. Practical applications involve open communication, allowing
language usage to align with children’s preferences.

The following research question guided this review: What are the available non-
pharmacological peer-mediated play-based interventions to reduce anxiety in children aged 2-
12 years with autism spectrum conditions?

This SLR had two objectives. First, it explored play-based group interventions designed
for, and effective in, reducing anxiety in children with ASC. Second, it explored evidence-
based strategies for this population aged 2—12 years and, in particular, for effective intervention
in the age range of 4-6 years. The rationale for this age range selection is based on the early
onset of anxiety conditions, before the age of five (Dalrymple et al., 2007), in addition to the
scarcity of effective interventions for young children, as evidenced by recent scoping reviews
(Choy et al., 2022a, 2024b), which revealed that the majority of educational and clinical
interventions predominantly target children aged 7 years and above.

This research explored empirical studies that addressed anxiety in children with autism
in the global context because of the abovementioned research gap (Durand, 2015; White et al.,
2009). Anxiety is defined as "anticipation of future threat" (American Psychiatric Association,
2013). No real learning occurs if a child is anxious (Goleman, 1995). Therefore, it is important
to understand children’s anxiety in an educational setting. Anxiety is considered normal in
response to threatening situations or stimuli. For example, if one were to encounter a fire, one
might feel frightened and anxious, whereupon one would react with the "fight, flight, or freeze"
response for survival. When such a reaction becomes excessive and impairs daily functioning,
one is classified as having an anxiety ‘disorder’ (American Psychiatric Association, 2013).

In a meta-analysis, the worldwide prevalence of anxiety was estimated to be 6.5%
among children and adolescents (Polanczyk et al., 2015), and the recent prevalence rate is on
the rise, with 9.4% of children aged 3-17 years in the United States (Bitsko et al., 2022).
Moreover, early onset is evident before the age of five (Dalrymple et al., 2007), with 19.6% of
the patients diagnosed by the age of three (Dougherty et al., 2013). While anxiety in children
is one of the most common mental health problems (Bitsko et al., 2022), research on the
treatment of comorbid conditions, such as anxiety, among people with ASC is in its infancy
(Durand, 2015).

This article begins by examining the rationale underpinning the systematic literature
review (SLR). It scrutinizes the efficacy of peer-mediated play-based interventions targeting
children concurrently experiencing anxiety and Autism Spectrum Conditions (ASC). A
noteworthy aspect is the delineation of a lacuna in the extant literature pertaining to
interventions tailored specifically for this demographic. Furthermore, the article deliberates
upon prospective avenues for research and practice, elucidating the significance of group- and
play-based interventions for children grappling with both anxiety and autism spectrum
conditions.
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Systematic Literature Review: The Rationale

Given the high prevalence and early onset of childhood anxiety conditions and ASC,
comprehensive and transparent policies might be expected to be in place to deal with this issue.
However, this is not the case, as ASC is also frequently associated with other conditions, such
as anxiety, depression, attention-deficit/hyperactivity, and sleep difficulties (Durand, 2015). A
recent study reported that children with autism spectrum conditions (ASC) constitute 1% of
the general childhood population worldwide (Zeidan et al., 2022). Simonoff et al. (2008)
estimated that approximately 70% of children with ASC have another diagnostic condition.
The presence of comorbid anxiety conditions can aggravate the core symptoms of ASC
(Sukhodolsky et al., 2008), impair daily living skills (Drahota et al., 2011), and negatively
impact relationships with peers, teachers, and family (Kim et al., 2000). For children with ASC,
the co-occurrence of anxiety conditions can affect overall social functioning. For example,
social anxiety may lead to avoidance of social situations, awkward interactions with peers, and
further isolation from same-age peers (Myles et al., 2001).

This article addresses the comorbidity between ASC and anxiety conditions, as signs
of anxiety are commonly reported in approximately 50-80% of children with ASC (White et
al., 2009). More research is needed to determine which approaches are effective for children
with ASC and anxiety conditions.

The Rationale for Non-Pharmacological Intervention

Examining the spectrum of treatments encompassing pharmacological, psychological, social,
and behavioural modalities for children encountering anxiety conditions, Hill et al. (2016)
underscored the adverse effects associated with medication. Empirical investigations have
delineated an augmented propensity for behavioural activation—a therapeutic approach
predicated on engaging depressed children in activities despite their reluctance—as a
consequence of antidepressant medication employment in children grappling with anxiety
conditions. Consequently, medication is not recommended as the primary recourse for
addressing anxiety conditions in children and adolescents diagnosed with Autism Spectrum
Conditions (ASC) (Hill, 2016).

Gaps in Care — The Rationale for Focusing on Children Aged 4-6 Years

While the primary objective is to review research for children aged 2—12 years, the secondary
objective is to identify any available intervention that focuses on children aged 4-6 years. In
addition to the rationale mentioned previously, the preschool stage, between the ages of four
and six (while in Ireland, this age group is incorporated as "school-age"), presents an important
opportunity for the prevention of or early intervention for anxiety conditions in children with
ASC. The increase in the prevalence of mental health problems, particularly after the COVID-
19 pandemic, has coincided with disruptions in mental health services, leaving gaps in care for
those who need it the most (Kola et al., 2022). Moreover, children begin to develop social
interactions with their peers at the age of four (Scharf et al., 2016). Before that, most children
play alone or notice others playing alongside, which is referred to as parallel play (Robinson et
al., 2003). Preschool-aged children exhibiting a pronounced inclination towards maintaining
sameness are highly likely to manifest heightened symptoms of anxiety both in their present
state and during subsequent stages of middle childhood (Baribeau et al., 2020).

The limitations of previous research include the fact that only a small number of studies
have examined anxiety in preschool children (Hayashida et al., 2010) or low-functioning
children (Bradley et al., 2011) with ASC. Few studies have examined the risk factors or
precursors of anxiety in children and the rates of subclinical anxiety symptoms in children with
ASC. Niditch et al. (2012) reported that approximately 20% of preschool children (<6 years)
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and 9% of early elementary school children (69 years) with ASC had subclinical levels of
anxiety. Subclinical or subthreshold symptoms are important because they reflect a potentially
evolving anxiety condition or a previous anxiety condition that has partially resolved. Most
children with clinically elevated anxiety symptoms aged 8 to 11 years followed a trajectory in
which moderate preschool anxiety gradually increased over time (Baribeau et al., 2020). For
these reasons, this age range of 4-6 years is important. Given the high and impairing rate of
anxiety conditions in this ASC population, prevention studies recruiting preschool-aged or
early school-aged children are needed.

Expression of Anxiety in Childhood

While not all children may demonstrate anxiety levels meeting the diagnostic criteria,
comprehending the manifestations of anxiety in children is significant. The expression of
anxiety conditions in children encompasses various facets: characterized by persistent worry,
children with anxiety conditions often display signs of irritability or susceptibility to
embarrassment. Noteworthy among childhood anxiety conditions delineated in the American
Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders, DSM-5
(American Psychiatric Association, 2013), are social anxiety disorder, selective mutism, and
generalized anxiety disorder. Children with anxiety disorders are prone to exhibit these
behaviours (Beesdo et al., 2009), such as avoidance of certain activities.

The Needs of Children with Comorbid Anxiety Conditions and ASC

Children concurrently experiencing anxiety and Autism Spectrum Conditions (ASC) require a
sense of connectedness. Despite the common assumption that individuals with ASC may prefer
isolation and minimal social interaction, many of them exhibit keen awareness of their social
disconnection and express a desire for a different social experience (Attwood, 2004; Kasari et
al., 2012). This particular demographic necessitates inclusion in group activities, opportunities
for collaborative play, and implementation of a developmentally appropriate approach tailored
to their needs.

This section culminates with a restatement of the research question: "What non-
pharmacological peer-mediated play-based interventions are accessible for mitigating anxiety
in young children aged 2-12 years with autism spectrum conditions?" Subsequently, the
methodology employed in this systematic literature review (SLR) is described.

Method

A Systematic Literature Review (SLR) was conducted transparently, with each step of
the process clearly explained. In each step, the rationale for the authors’ choices, assumptions,
and decisions is provided. Figure 1 provides an overview of the protocol followed by the SLR
method. In particular, in step two, a search strategy section provides information on the
inclusion and exclusion criteria and database search. The authors describe their sources of
information, search strategies, and study selection processes.
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Figure 1
Systematic Review Process
Task Description Step
1. Formulate Define research question: what are the available effective Clarify aims
review interventions to reduce anxiety in children aged 2 to 12 with co- and objective
question morbid ASC? Define secondary outcomes of interest: what are | preparation
] ) the evidence-based strategies to reduce anxiety in this
2. Find previous population? Are there any studies specifically looking at young
SR children under the age of 77
3. Write the Search for SR that answers the same question.
protocol Provide an objective, reproducible, sound methodology for
4. Devise search peer review. Define eligible criteria, including study
strategy characteristics: play-based, group intervention, outcomes of
reducing anxiety in children.
Decide on databases and keywords to find all relevant studies.
5. Search Describe information sources (7 databases and manual Find relevant
. search), aim to find all relevant citations even if many irrelevant research /
6. De-duplicate ones included. Provide electronic search strategy for Retrieval
databases.
State process for selecting studies from search result. Remove
identical citations.
7. Screen Based on titles and abstracts, remove definitely irrelevant Appraisal
abstracts articles.
8. Obtain full text Download, request copies from authors, inter-library loans, etc.
9. Screen full text Exclude irrelevant articles.
10. Snowball Follow citations from included articles to find additional articles. Synthesise
11. Extract data Identify study features, methods, and outcomes in the text of
relevant studies
12. Synthesise Convert extracted data to common representation (usually
data average and SD).
13. Re-check Repeat the search to find new literature published since the
literature initial search.
14. Synthesise Describe any planned statistical analysis (meta-analysis)
evidence Describe any planned synthesis methods for qualitative data:
Ecological Triangulation
State plans for presentation of results: PRISMA
15. Assess Define a method for assessing the risk of bias in included Assess
quality of studies. quality of
studies Describe how the risk of bias assessment will be used studies
16. Write up Produce and publish the final report. Write up
review

Note. Adapted from Bond et al. (2016), and Tsafnat et al. (2014).
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Seven prominent databases were searched. Covidence management software was used.
The report was established following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) framework (Page et al., 2021). Figure 2 shows the PRISMA
flowchart of the SLR.

Figure 2
PRISMA Flow Chart of the SLR

References from other sources (n = 0)

Studies from databases/registers (n = 7300) Citation searching (n = 0)
Grey literature (n =0)

c
=
]
©
=
=
=]
c
@
-]

References removed (n = 603)
Duplicates identified manually (n = 0)
Duplicates identified by Covidence (n = 603)
Marked as ineligible by automation tools (n = 0)
Other reasons (n = 0)

A2
Studies screened (n = 6697) —>{ Studies excluded (n = 6574)
Studies sought for retrieval (n = 123) —>{ Studies not retrieved (n = 0)
00
7
< ) . Studies excluded (n = 42)
] Studies assessed for eligibility (n = 123) : no outcome measure on child anxiety (n = 18)
no intervention (n = 13)
adolescent population (n = 4)
no group (n=2)
just anxiety, no autismD (n = 2)
duplicated (n=1)
Wrong intervention (n = 1)
A\

Studies included in review (n = 81)

1
1
Included studies ongoing (n = 0) H
Studies awaiting classification (n = 0) H

1

Note: Adapted from the study by Page et al. (2021).
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The following sections will present the six steps of the systematic review process, which
were adapted from Bond et al. (2016):

1. Clarify aims and objective of the SLR 4. Synthesise evidence
2. Find relevant research 5. Assess quality of studies
3. Appraisal 6. Write up

Step One: Clarify Aims and Objective of the SLR

Step One of the SLR involves formulating the review question and defining the secondary
outcomes of interest. Task 1 aims to address the question: "What are the available effective
interventions to reduce anxiety in children aged 2 to 12 with comorbid Autism Spectrum
Conditions (ASC)?". Additionally, secondary outcomes are considered, focusing on evidence-
based strategies to reduce anxiety in this population. Task 2 involves identifying previous
reviews addressing the same question, Task 3 entails writing the protocol, and Task 4 entails
devising the search strategy.

The development of the search protocol and strategy is crucial for the SLR. Key search
terms, including anxiety, autism, children, intervention, play, and group, are selected to create
a search strategy that is sensitive to electronic databases. The search strategy aims to ensure
the retrieval of as many relevant studies as possible. Collaboration with expert librarians is
essential, and a Cochrane Collaboration checklist was used to develop the search strategy.

Following a systematic approach, the research team defined text words, determined
synonyms, controlled for different spellings, and identified relevant databases. Test searches
were performed to assess the suitability and relevance of search strings. Steps include spelling
checks, logical combinations of search terms, and syntax customization for specific databases.
Validation checks were conducted to improve reliability and the final search strategies were
refined based on the results. Table 1 below details the search strategy.

Step Two: Find Relevant Research

Step Two of the systematic literature review (SLR) encompassed Task 5 (Search) and Task 6
(De-duplicate and Describe Information Sources). Adhering to the PRISMA flow chart (Page
et al., 2021), this phase involves the identification, screening, eligibility, and ‘included’ phase.
Manual searches and searches across seven databases (Academic Search Complete, ERIC,
PsycInfo, Medline, Web of Science, Embase, and ProQuest Dissertations & Theses: A & 1)
were conducted in April 2021. These databases cover education, social sciences, psychology,
medicine, and multidisciplinary studies. The electronic search strategies, developed
collaboratively by three authors and two librarians, were based on the relevant literature. The
selection criteria were discussed and refined, focusing on studies published from 1996 to 2021,
reflecting the most recent 15 years of research.

The review adhered to a rigorous and systematic process considering the quality of the
identified data sources. Convergences and divergences in the literature were discussed, and
potential research blind spots were identified. The methodology drew on frameworks such as
those proposed by the Evidence for Policy and Practice Information and Co-ordinating Centre
(e.g., Gough, 2007) and PRISMA (e.g., Moher et al., 2009). The methods for locating,
selecting, appraising studies, and collecting/analysing data are detailed below. The search
strategy was validated by two subject librarians in the medical and education fields, employing
terms like "autism," "Asperger," "anxiety," "worry," "children," "intervention," "group," and
"play therapy" (full list in Table 1). The results for each database are presented in Table 2
within the master EndnoteX9 library.
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Table 1
Search Strategy

Generic search statement

Freetext terms

Tl (anxi* OR worr*) OR AB (anxi* OR worr*)

Tl (autis* OR ASD OR Asperger*) OR AB (autis* OR ASD OR Asperger®)

Tl (child* OR young OR "school age™) OR AB (child* OR young OR "school age™)

Tl (interven* OR (therap* NEAR/3 (play OR group)) OR peer* OR social* OR lego* OR duplo*) OR AB (interven* OR
(therap* NEAR/3 (play OR group)) OR peer* OR social* OR lego* OR duplo*)

NEAR was used only for web of science EMBASE. Other databases use N.

Proquest Diss&Theses

ab(((autis* OR ASD OR Asperger*) AND (lego* OR duplo*))) OR ti(((autis* OR ASD OR Asperger*) AND (lego* OR duplo*)))

Descriptors from relevant databases
- Concept of Anxiety
Academic Search Complete: DE "ANXIETY"
ERIC (on EBSCO): DE "Anxiety Disorders"
Psyclnfo: DE "Anxiety Disorders"
Medline (EBSCO): (MH "Anxiety Disorders+")
- Concept of Autism
Academic Search Complete: DE "AUTISM"
ERIC (on EBSCO): DE "Autism"
Psyclnfo: DE "Autism Spectrum Disorders"
Medline (EBSCO): (MH "Autism Spectrum Disorder+")
- Concept of Intervention (Play therapy)
Academic Search Complete: DE "PLAY therapy"
ERIC (on EBSCO): DE "Play Therapy"
Psyclinfo : DE "Play Therapy"
Medline (EBSCO): (MH "Play Therapy")
- Concept of Children
Academic Search Complete: DE “CHILDREN"
ERIC (on EBSCO): DE “Children”
Psyclinfo: DE “Children”
Medline (EBSCO): (MH "Children")

Table 2

Results per Database in the Master EndnotX9 Library
ERIC 318
Academic Search Complete 708
Embase 4340
Psyclnfo 672
Medline 131
Web of Science (core collection) 1252
ProQuest Dissertations & Theses: A & | 10
Total 7431

Total after imported to Covidence Systematic Review Program 7300
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Step Three: Appraisal

Step Three of the SLR involves Task 7 (Screen Abstracts), Task 8 (Obtain Full Text), and Task
9 (Screen Full Text). The authors collaborated with librarians to search the seven databases,
input results into the master EndnoteX9 library, and transferred data to Covidence, a web-based
collaboration software for systematic reviews (Covidence Systematic Review Software,
www.covidence.org). The inclusion and exclusion criteria were established. The inclusion
criteria are detailed in Appendix A, and only the studies that met these criteria were included.
The exclusion criteria, outlined in Appendix B, guided the rejection of studies that did not meet
specific requirements, such as reporting outcome measures on anxiety reduction in children
with autism.

The review focused on published empirical studies and doctoral dissertations from 1996
onwards, driven by the precedent set by Bond et al.’s (2016) SLR on education interventions
for children with ASD from 2008 to 2013. The scope of this review included studies involving
children with autism aged 2—12 years. For instance, if a study involved participants aged 9—18
but encompassed part of the 2—12 age group (9—12), it was included. Adolescents, adults with
autism, or children with anxiety-related conditions outside the autism spectrum were excluded.
Studies describing interventions that did not deliver group- or play-based interventions to
children with autism were also excluded. The results were confined to English-language
articles published in peer-reviewed journals and doctoral dissertations.

Step Four: Assess Quality of Studies

Step Four of the SLR involves defining a method for assessing the risk of bias in the included
studies and describing how the risk assessment will be utilized. However, SLRs have three
limitations. First, an SLR is an evidence summary of a specific topic in the literature,
emphasizing the importance of evaluating primary study quality. Second, controversies persist
when interpreting the summarized results (Lau et al., 1998). Merely labelling a manuscript as
an SLR does not ensure that the review was conducted or reported with due rigor (Flather et
al., 1997). This review employed the Risk of Bias in Systematic Reviews (ROBIS) tool,
implemented in three phases, and the results are summarized in Appendix E.

Phase 1 involved assessing the relevance, engaging five reviewers, including subject
librarians and researchers. Overall, there were few concerns regarding the study eligibility
criteria.

Phase 2 focused on identifying concerns with the review process. The first author and
an independent researcher in educational research (in a conceptually distinct area) reviewed
200 abstracts, achieving 98% inter-rater agreement. Minor issues arose for four articles owing
to different understandings of the exclusion criteria. Clarification and refinement of the
inclusion and exclusion criteria resolved these conflicts.

Phase 3 encompassed risk of bias assessment and bias mitigation in consultation with
other reviewers and researchers.

Step Five: Synthesise Evidence

Step Five of the SLR involves outlining any planned statistical analysis, describing the intended
synthesis methods for qualitative data, and detailing plans for the presentation of results
following the PRISMA guidelines. Regarding the planned synthesis methods for qualitative
data, ecological triangulation (Banning, 2003, p.1) was employed for data extraction and
synthesis. This method involves constructing 'ecological sentences' structured as: "With this
intervention, these outcomes occur with these population foci and within these grades (ages),
with these genders... and these ethnicities in these settings."
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Appendices C and D follow this pattern. For Appendix C, encompassing 28 studies of
Cognitive Behavioural Therapy (CBT) group interventions, anxiety reduction outcomes were
observed among children with co-morbid Autism Spectrum Conditions (ASC) aged 4—12 years,
predominantly boys, and various ethnicities, primarily Caucasian, some Asian/Pacific Islander,
Hispanic, African American, and other racial and ethnic groups. These interventions were
mainly conducted in clinical settings, with some conducted in community or school settings.

In Appendix D, which includes five studies of play-based group interventions, anxiety
reduction outcomes were identified among children with comorbid ASC aged 7-12 years,
mostly boys, and various ethnicities, including Caucasians, some Asian/Pacific Islanders, and
other racial and ethnic groups. These interventions were primarily conducted in school settings,
with one in a therapy setting.

Lastly, one study of Lego-based group intervention showed partial support for anxiety
reduction outcomes, focusing on 25 children with co-morbid ASC aged 9-12 years, mostly
boys (N=20), with ethnicities not reported, in a clinical setting.

Step Six: Write up and Interpret Findings

The conclusive phase of the SLR involves elucidating how information regarding the quality
of'evidence is applied, articulating the approach to interpreting results, and detailing the method
of summarizing findings.

The PRISMA flowchart (Figure 2) provides an overview of the search process. Initially,
7300 studies were identified, which were then reduced to 81 full-text reviews. These were
assessed, leading to the identification of 44 pertinent full texts—comprising 35 on Cognitive
Behavioural Therapy (CBT), 8 on play-based approaches, and 1 on Lego-based therapy. The
remaining 37 studies, classified as reviews or book chapters, were excluded because of
duplications with the identified 44 full texts.

Results

Within the subset of CBT-focused studies, 28 out of 35 articles demonstrated effectiveness,
whereas five of the eight play-based studies exhibited positive outcomes. The Lego-based
therapy study demonstrated partial effectiveness. Notably, 34 of these studies offered evidence-
based strategies for reducing anxiety. Four empirical studies, specifically centred on children
aged 4-6 years grappling with both anxiety and autism, indicated the effectiveness of group
CBT in reducing anxiety in this demographic. Table 3 below shows the results of the SLR.

CBT Studies

In analysing the 35 CBT studies, six studies were excluded because two studies were duplicates,
two did not show the result or group intervention, and two were reviews.

Group Play-Based Approaches and Lego-Based Therapy

The six studies that showed effectiveness were reported in two recent scoping reviews (Choy
et al., 2022a, 2024b). Their effective strategies for children aged 7-12 years will be critically
reviewed later in the Discussion section for future adaptations for children aged 4-6 years.

Among the play-based studies, Goh et al. (2011) and Sung et al. (2011) suggested that
group activities provided the participants with opportunities to learn and practice pro-social
skills through cooperative games such as board games and treasure hunts. In their interactions
with others, the participants were reminded of social etiquette, such as taking turns and playing
fair.

Three other play-based studies are those by (a) Beaumont et al. (2015), conducted by
school staff in a school setting; (b) Godfrey and Haythorne (2013), also conducted in school
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settings; and (c¢) Beaumont et al. (2019), using weekly tip sheets that informed school staff
about the skills that children were learning, as well as how they could support them in applying
these skills in the classroom and playground.

Table 3
Results of the 44 full texts review with 28 CBT, 5 play-based, and I Lego-based therapy showing
anxiety reduction

CBT (35)

28 out of the 35 studies demonstrated effectiveness in anxiety reduction. Among the rest of the 7 studies, six studies were
excluded. One study was not effective. See Appendix A for details.

Play-based approaches (8) Lego-based therapy (1)
5 out of the 8 studies demonstrated effectiveness: Effectiveness partially supported, age 9 and above.
= The Secret Agent Society Social Skills program x2 The study only found a significant reduction in self-
(Beaumont et al., 2015, 2019) reported social anxiety and in parent-reported

separation anxiety but not on any other subscales of the

Revised Children’s Anxiety and Depression Scale

= Social recreational program (Goh et al., 2011; Sung between pre- and post-intervention assessment
etal., 2011) (Nguyen, 2017)

= Theatrical Play Programme (Mpella et al., 2018)

= Dramatherapy (Godfrey & Haythorne, 2013)

In the last play-based study, Mpella et al. (2018) reported 16 educational sessions of 45
minutes each, held over eight weeks, in a school setting. Effective strategies included
cooperation with peers, role-playing and various improvisation games. The activities were
conducted in a positive and fun environment.

Nguyen (2017) aimed to evaluate the effectiveness of Lego-based therapy for children
and adolescents with high-functioning Autism Spectrum Conditions (HFASC), with a second
aim on anxiety reduction outcomes. This author argued that social skills training may not only
improve social competence but also anxiety. Nguyen experimented with a one-tailed
hypothesis that children and adolescents with HFASC would make gains in symptoms of
anxiety but not in any other areas of psychopathology between pre- and post-intervention. The
sample included 25 high-functioning children and adolescents with autism, aged between 9 and
18 years, who were being followed up as outpatients in an outpatient mental health setting.
Eight weekly 90-minute clinic-based and Lego-based therapy sessions were conducted. The
study only found a significant reduction in self-reported social anxiety and parent-reported
separation anxiety, but not in any of the other subscales of the Revised Children’s Anxiety and
Depression Scale. This study exceeded the 12-year age limit set by the literature review.
However, as it contained participants with aged 9-12 years, it was included in this literature
review as explained earlier in the ‘Step Three: Appraisal’ paragraph of the method section.

In summary, these six play-based approaches were effective in reducing anxiety in
children aged 7 to 12. The effective strategies included (1) group activities through cooperative
games, (2) weekly tip sheets, (3) activities that took place in a very positive and fun
environment, and (4) some groups conducted by school staff.

Evidence-based Strategies for Children Aged 2 to 12

This review identified nine evidence-based strategies. These, along with recommendations for
future research to address anxiety in children with neurodiversity, are analysed through the lens
of an inclusive framework and early intervention theory. Table 4 below summarises the
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evidence-based strategies to reduce anxiety in children from the 28 CBT approaches, five play-
based approaches, and the Lego-based therapy, which showed effectiveness.

Table 4
SLR results — Evidence-based Strategies to Reduce Anxiety in Children Aged 2 to 12

CBT Play-based approaches Lego-based therapy
v" Sessions were v’ Structured intervention, the basic v' Same first five effective
structured. structure of a session remains strategies as in the play-
. . the same every week. based approaches (except
v" Concrete visual tactics

v Use of visual cues the parental ?nvlolvement
v" Group provided ' and home missions)
increased support. v Group activities; cooperation
v" Child-specific interests with their peers, role-playing and
various improvisation games.
v Decreasing levels of v
emotion dysregulation

in terms of negative

The activities took place in a
very positive and fun
environment. A safe space to

affect expression explore
v .
Parent involvement v Home missions (skills practice
v" Home missions (skills tasks), and tip sheets.
practice tasks), and tip v Parent group training sessions.
sheets.

Evidence-based Strategies for Children Under 7 years of age

Four of the effective studies addressed group CBT for children with autism aged 4—6 years.
Table 5 provides a brief description of these studies. This section of the paper will summarize
the conclusions of the four studies on the issue of effectiveness and suggest future
recommendations for this young population. It should be noted that although the age range of
the Solish et al. (2020) study is 6-15 years, it has been included in this section because it
contained children aged 4—6 years as mentioned in the ‘Step Three: Appraisal’ paragraph of
the method section.

Scarpa and Reyes (2011), using a developmentally modified CBT, reported a pilot study
involving participants aged 5—7 years. The study sample included 11 children with autism in a
therapeutic setting. Nine weekly 90 minutes sessions were conducted. The children were
divided into groups of two to four participants. The intervention focused on skill building via
affective education, stress management, and understanding emotional expressions. The authors
reported the results from pre- to post-treatment. All children had less parent-reported
negativity/lability, better parent-reported emotion regulation, shorter outbursts, and generated
more coping strategies in response to vignettes (e.g., relaxation tools). Parents also reported
increases in their own confidence and in their children’s ability to deal with anger and anxiety.
Evidence-based strategies included facilitating emotion regulation by teaching relaxation, and
physical, social, and cognitive tools to "fix" intense emotions. Sessions were structured in such
a way as to have Welcome Time, Singing, Story Time, Activity/Lesson Time, Snack, and
Goodbyes, all revolving around a particular topic.
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Table 5
Studies Showing Effectiveness of CBT Intervention in Children with Autism Aged 4 to 6
Authors, Year Approach Age Duration Play-based Number of Inclusive
group Participants/ Settings  framework?
Scarpa and Reyes Developmentally  5-7 Nine weekly No; teach, lesson 11 children with No
(2011) modified CBT 90 minutes time, Singing, autism/ Therapy
sessions Story Time, setting;
Activity
Factoretal. (2019)  STAMP 4-7 Nine weekly ~ No; teach 23 children (19 boys) No
sessions with autism/ Therapy
setting
Swainetal. (2019)  STAMP 5-7 Nine weekly No; teach 18 children/ No; no
60 minutes Community clinic and language
sessions hospital setting impairment
Solish et al. (2020)  Modified group 6-15 14 weekly 90  No 105 participants/ No
CBT program minutes Tertiary care hospital
(Facing Your sessions and across six
Fears) community-based
agencies

Factor et al. (2019) expanded on the pilot study by Scarpa and Reyes (2011) and
conducted the Stress and Anger Management Program (STAMP) for participants aged 4—7
years. The study sample included 23 children with autism in a therapeutic setting. A total of
nine weekly sessions were conducted. The structure of the nine sessions remained the same,
focusing on understanding positive (e.g., happiness and relaxation) and negative emotions (e.g.,
anger and anxiety). This STAMP program was a developmental modification of the Exploring
Feelings CBT program (Attwood, 2004), which targeted children with autism spectrum
disorder (ASD) aged 9-13 years (Sofronoff et al., 2005). The focus of STAMP is to teach
children emotional regulation strategies, specifically what they themselves can do to manage
their emotions to solve problems, reduce distress, avoid punishment or injury, and develop
friendships. In addition, STAMP views parents as essential co-facilitators in helping their child
to generalise self-regulation skills in contexts other than therapy groups (Hassenfeldt et al.,
2015). The results demonstrated that child lability/negative affect decreased, regulation did not
significantly change, and parental confidence in their child’s ability to manage anger and
anxiety increased. Findings reported that negativity and lability may be particularly salient to
study in younger children with ASD because they have been shown to be precursors to later
emotional regulation abilities and problem behaviours (Kim-Spoon et al., 2013). Factor et al.
(2019, p. 251) noted that:

"To date, STAMP appears to be the only CBT group treatment for children with ASD

as young as 4 years old that may be especially relevant for treating lability/negative

affect as an early component of emotional regulation capacity."

Similarly, Swain et al. (2019) conducted The Stress and Anger Management Program
(STAMP) for 18 participants aged 57 years. The sample included 18 children with autism in
a community clinic and hospital setting. Nine weekly 60-minute sessions were conducted by
clinicians. The authors concluded that the study adds to the evidence that some children with
autism and no language impairment aged 5 to 7 years can benefit from a group CBT program,
with a significant decrease in the levels of emotion dysregulation in terms of negative affect
expression. Findings reported that two-thirds of the families who participated in the STAMP
program reported a significant decrease in negative lability and/or outburst frequency, intensity,
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or duration. Overall, when properly implemented, STAMP can provide parents with increased
confidence in their ability to manage negative affect in their children, as well as confidence in
their children’s ability to use newly learned strategies to regulate their emotional outbursts.
Additionally, most children experienced a reduction either in the intensity and duration or in
the frequency of their outburst, although not in all three simultaneously.

Solish et al. (2020) studied a modified group CBT program (Facing Your Fears) for 105
participants aged 6 to 15 years, in a tertiary care hospital and in six community-based agencies.
Fourteen weekly 90-minute sessions were conducted by clinicians in a hospital setting. The
group leaders at the six community sites included 28 behavioural therapists, seven social
workers, two psychologists, one psychology intern, one practicum student, two family
counsellors, and one early childhood educator. Child participants and at least one parent spent
time working together and apart in separate parent and child groups. Weekly home practice
was assigned, and reinforcement strategies were used to encourage exposure practice between
sessions.

Data were collected over six years. Hospital and community samples did not differ
significantly, except in terms of age (hospital M=10.08 years; community M=10.87 years). The
results indicated significant improvements in anxiety levels from baseline to post-treatment
across measures, with medium effect sizes. An attempt to uncover the individual characteristics
that predict the response to treatment was unsuccessful. In conclusion, this study demonstrated
that community implementation of a modified group-CBT program for youth with autism is
feasible and effective for treating elevated anxiety.

In summary, four studies using group CBT approaches demonstrated effectiveness in
helping children aged 4 to 6 years with autism reduce their anxiety. Group, structure, concrete
visual tactics, child-specific interests, teaching social and emotional tools such as negative
affect expression for emotional regulation, parent involvement, home missions (skills practice
tasks), and tip sheets are examples of the evidence-based strategies involved. However, all the
studies were conducted in clinical or hospital settings. Swain et al. (2019) recommended
expanding the group approach to the school environment or including teacher participation.
Similarly, Solish et al. (2020) suggested that community settings are as feasible and effective
as hospital settings.

Discussion: Summary and Future Recommendations on the Group and Play-Based
Interventions for Children with Concurrent Anxiety and Autism Spectrum Conditions

This SLR provides a comprehensive summary of the methodologies employed in
existing studies and offers valuable insights that can guide future research on peer-mediated
interventions for children with both anxiety and autism.

The methodologies used to design the interventions in the 34 effective studies reviewed
varied. For example, the duration of sessions for groups of children varied from 45 minutes
(e.g., Mpella et al., 2018) to 90 minutes (e.g., Goh et al., 2011, Sung et al., 2011). The duration
of the interventions ranged from eight weeks (e.g., Nguyen, 2017) to 16 weeks (e.g., Goh et al.,
2011; Sung et al., 2011). The frequency of sessions ranged from once a week to twice a week
(Mpella et al., 2018).

However, it is important to note that the 37 reviews and book chapters that were not
included in the present review were the subject of a systematic literature review and meta-
analysis by another research team (Perihan et al., 2020). These authors identified 23 studies
that used CBT approaches. They categorised studies of less than 12 weeks as short-term
interventions (N=8), 12 to 14 weeks as standard-term interventions (N=5), and 16 weeks or
more as long-term interventions (N=10). Their results showed a moderate effect size (g=— 0.66)
in reducing anxiety symptoms. Short-term interventions produced a smaller effect (g=—0.37,
p<.05) than standard-term (g=—1.02, p<.05) or long-term interventions.
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Regarding long-term interventions of 16 weeks or more, Fujii et al. (2013) argued that
for young children with autism and comorbid anxiety, more intensive interventions, such as 32
sessions, are necessary to improve the efficacy of the intervention and skill maintenance.
Longer interventions allow for additional practice of skills and extended home-school
collaboration.

Given the above, a duration of 12—-14 weeks will be recommended as a standard-term
intervention, and 32 sessions as an intensive intervention for children with additional needs
and/or anxiety risk factors.

Across the 34 studies — group-, play-, and Lego-based — included in this review that
showed effectiveness in reducing anxiety, group sizes ranged from two to five children per
adult group leader. For children aged 4—6 years, Scarpa and Reyes (2011) and Factor et al.
(2019) included two—three children per group. Three to five children per group were included
in the study by Solish et al. (2020). The group size was not specified in the study by Swain et
al. (2019), but two adults were recommended for the group, one lead therapist, and one assistant.
Considering the young age of the children and their additional needs, we recommend two—five
children per group. If there are more than five children per group, at least one assistant is
recommended on top of the trained group leader.

Inclusive Framework and Bioecological Model

Analysed from the perspectives of an inclusive framework based on the Universal Design for
Learning approach (Meyer et al., 2014), early intervention theory, and the bioecological model
(Bronfenbrenner & Morris, 2007), the evidence-based strategies that have been effective in
reducing anxiety in children with comorbid autism aged 2—12 years are recommended for
future research and practice.

Research on an inclusive framework, the bioecological model, and play-based approaches
for early intervention has not been well-developed for this age group. Inclusion, defined as
access to participation regardless of ability or disability (Meyer et al., 2014), was not stressed
in the four relevant empirical studies using cognitive-behaviour therapy groups. Universal
Design i1s a fundamental condition for inclusion (Story et al., 1998). To promote a more
inclusive and diversity-embracing global community, it is imperative to establish a framework
that guarantees accessibility and equal participation for individuals, regardless of their abilities.
Universal Design (UD) refers to making things at all levels universal by design from the
beginning. Below are the seven Principles of UD (The Centre for Excellence in Universal
Design, 1997).

= Principle 1: Equitable Use — The design is useful for children with diverse abilities.

= Principle 2: Flexibility in Use — The design accommodates a wide range of children’s
preferences and abilities.

= Principle 3: Simple and Intuitive Use — The design is easy to understand, despite the
children’s experience, knowledge, language skills, or attention level.

= Principle 4: Perceptible Information — The design communicates necessary information
effectively to the children, regardless of ambient conditions or the children’s sensory
abilities.

= Principle 5: Tolerance for Error — The design minimizes hazards and adverse
consequences of accidental or unintended actions.

= Principle 6: Low Physical Effort — The design can be used efficiently and comfortably
with minimum fatigue.

= Principle 7: Size and Space for Approach and Use — Appropriate size and space are
provided for approach, reading, manipulation, and use, despite the children’s body size
or mobility.
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The authors compared the studies included in this SLR and checked whether they
involved an inclusive framework. The conclusion drawn from the comparison was that most
studies did not involve an inclusive framework, and the design of group interventions in future
research is recommended to be universal from the outset.

The Bioecological model is defined by the fact that the relationships children have with
their parents and caregivers have an impact on their development, and that these relationships
are influenced by the school and community environment, which in turn is influenced by wider
social, cultural, and political conditions (Bronfenbrenner & Morris, 2007). This model has been
partly applied in limited studies involving parents (e.g., Solish et al., 2020). In this SLR, among
the 34 relevant studies, only nine CBT approaches and two play-based approaches (Beaumont
etal., 2015, 2019) included parent training sessions. For future research, it is essential to design
interventions that involve full engagement of parents, peers, and teachers to influence children's
development.

Finally, the play-based approach, which uses play as a natural way of learning for
children, has been a priority in childhood education (Gestwicki & Bertrand, 2011); however, it
has not been adopted in the four relevant empirical studies (Factor et al., 2019; Scarpa & Reyes,
2011; Solish et al., 2020; Swain et al., 2019). Despite attempts to modify CBT groups for
preschool children by adding stories, singing, activities, and snacks, the main and most difficult
part is the teaching or lesson time.

The four studies that proved effective in reducing anxiety in children with autism aged
4 to 6 years had limitations: they were not inclusive enough, were not developmentally
appropriate with play-based design, and did not take social contexts into account. To make
support for children more universal and accessible in school settings, it is proposed that, in
future research, school-based programmes be conducted by more trained school staff and
multidisciplinary professionals. As recommended by Swain et al. (2019), extending the
program to take place in the school environment or including teacher participation would be
particularly helpful for children who struggle more with emotion regulation at school than at
home.

Effective Strategies for Reducing Anxiety in Children

To address the research question, the nine evidence-based strategies from this SLR include
parental involvement, visual cues, structure, a safe space to explore — with the cooperation of
the group — activities of child-specific interests, affective education, self-regulation, strategies
to regulate emotional outbursts, home missions, and a positive environment that could be
adopted to explore an alternative intervention that addresses the risk factors for anxiety, that is,
a combination of genetics, temperament, and environment. The evidence-based strategies
reported in this SLR could be valuable resources for teachers’ curriculum planning and parental
support. The future programme could be delivered by teachers and other multidisciplinary
professionals, as they have the qualifications to work with children with a wide range of needs.
However, as the literature often points to a lack of teacher confidence in this area (Woolf, 2022),
training integrating the findings from this SLR is needed. With awareness of anxiety and
evidence-based strategies, as well as training, it is conceivable that they could use this approach
in school settings, that is, more universally, and make non-clinical support accessible.

Finally, modifications could be made for young children drawing from evidence-based
practices for older age groups with anxiety and autism. Some evidence-based strategies
identified in this SLR could also be adapted, where appropriate. For instance, interactive and
activity-based group sessions, with direct practice of specific tools and strategies to reduce
anxiety (i.e., emotional regulation techniques such as not expressing negative affect). Small
"homework" assignments could reinforce core concepts. Parental anxiety and parenting styles
could be directly discussed in parents’ groups.
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In the four group CBT studies that demonstrated effectiveness in reducing anxiety in
children aged 46 years, effectiveness was argued using self-report and parent-report on
anxiety levels. It is imperative to exercise caution when employing data triangulation, that is,
self-report, parent reports, teacher reports, and group leader reports, as discrepancies in these
reports are frequently noted in the literature (Burke et al., 2017). It is important to offer young
children diverse self-report avenues, including visual-, audio-, and play-related means, aligned
with the principles of universal design for learning. Furthermore, it is recommended that future
research adopt a circumspect approach, refraining from exclusive reliance on quantitative data
or standardised tests.

Conclusion

In summary, this SLR identified the prevalence and onset of anxiety in children, while
highlighting a gap in practice for young children’s well-being. The expression of anxiety in
children, comorbidity of anxiety and ASC in children, and rationale for group intervention
followed. Particular attention was paid to peer-mediated play-based interventions for children
with concurrent anxiety and ASC. Empirical research studies on an inclusive framework, bio-
ecological model, and play-based approach for early intervention have not been well-developed
for young children under the age of seven years to address their anxiety issues with comorbid
autism. Considering that comorbidity with anxiety could be prevented through early
intervention prior to adolescence, more research on this young age group is needed to
understand the increase in anxiety levels from preschool to school age (Baribeau et al., 2020),
and to prevent the recurrence of anxiety in the future (Ramsawh et al.,, 2011). Autism is
frequently associated with anxiety, which increases treatment complexity. Given these findings,
a developmental approach to understanding how anxiety develops, and how it may interact
with the core disabilities of autism, is important.

The authors of this SLR believe that they can make a modest contribution to achieving
the high-level objectives set out in Article 24 of the United Nations Convention on the Rights
of Persons with Disabilities (CRPD) concerning inclusive education, to shape a sustainable
society. Our ambition is to influence policy and practice concerning children’s wellbeing.
Drawing on the effective strategies presented in this report, we will develop a school-based
intervention to improve the understanding of anxiety and reduce anxiety in children aged 4—6
years with neurodiversity in Europe and worldwide.
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Appendix A. Inclusion Criteria

Scope IC1  Involves more than one child or young person with autism aged between 2 and 12.
IC2 Includes a face-to-face intervention.
IC3  The intervention takes place at home, in a community, or in a clinic or school-based
setting.

Study type IC4 s empirical, i.e., includes the collection of quantitative or qualitative data.

IC5 Reports at least one outcome measure on anxiety reduction in children with autism and
anxiety.

Time and language IC6  Written in English.

IC7  Published after 1995 (dated 1996-2021)
Appendix B. Exclusion Criteria
Scope EC1  Involves only one or no children or young people with autism aged between 2 and 12.
EC2  Reports on an intervention that is not face-to-face, or reports on no intervention at all.
EC3  Not concerned with an intervention that takes place at home, in a community, orin a
clinic or school-based setting.
EC4  Reports no outcome measures about children or young people with autism.

Study type EC5  Descriptions, development of methodology, commentary or opinion not based on
empirical studies or single case studies. Does not involve the collection of quantitative
or qualitative data.

EC6  Reports no outcome measure on anxiety reduction in children with autism and anxiety.

Time and language EC7  Not written in English.

EC8  Not dated 1996-2021.
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Appendix C. 28 empirical studies of CBT group interventions to children aged 2-12 with autism for outcome anxiety of reduction

Name of the CBT Author, year Age (years), Ethnicities, Setting Journal/ Remarks Research Overarching
approach, if any number of Conducted by Design programme?
participants,
(gender F/M)
Developmentally modified ~ Scarpa & Reyes,  5-7, 11, (9M2F) 11 Caucasian, Clinic setting Behavioural and Cognitive Psychotherapy =~ RCT Parents
CBT 2011 Therapists participated in
psychoeducation.
parent group
meetings
The Stress and Anger Factoretal., 4-7,23,(19M)  NJ/A, Therapists Clinic setting Bulletin of the Menninger Clinic RCT Through child
Management Program 2019 skill-building and
(STAMP) parent training
The Stress and Anger Swain et al., 5-7,18(16M2F) 16 Caucasian, 2not ~ Community Cognitive Behaviour Therapist non-RCT The parent
Management Program 2019 reported, Therapists  clinicand a components of the
(STAMP) hospital group
Modified group CBT Solish et al., 6-15, 105, N/A, psychologists or A tertiary care Molecular Autism - Parents
program (Facing Your 2020 (T6M29F) interns hospital and
Fears) across six
community-
based agencies
The CBT program adapted ~ Wood, et al., 7-13, N/A, Clinicians University JAMA Psychiatry RCT -
for ASD 2020 214 (N/A) clinics
CBT Wood et al., 11-15, 22 Caucasian, University clinic ~ Behaviour Therapy - -
2014 33(23M10F) 1Hispanic, 3 or community
Asian/Pacific clinic

Islander, 2 African
American, 5 other
race, Clinicians or

therapists were
psychology students
Coping Cat program Weiss et al., 8-12,18 (15M)  N/A, therapists Community Focus on Autism & Other Developmental - Parents
2015 mental health Disabilities
centre
Coping Cat program Viecili et al., 8-12, 18(N/A) N/A, - - Journal of Intellectual Disability Research ~ Case series -
2012
CBT Van Steensel, 7-18,79(58M)  N/A, therapists Community Journal of Consulting and Clinical - -
2015 Mental health Psychology

centres
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Name of the CBT Author, year Age (years), Ethnicities, Setting Journal/ Remarks Research Overarching
approach, if any number of Conducted by Design programme?
participants,
(gender F/M)
CBT Sung et al., 9-16, 70 69 Asian, 1 some Therapy setting  Child Psychiatry and Human Development/  RCT -
2011 (66M4F) other race, Therapists Regular sessions, consistent therapists,
and the use of autism-friendly strategies
CBT Sukhodolsky, mean N/A, - - Journal of the American Academy of Child - Parent
2016 age=12.2+- and Adolescent Psychiatry participation
1.2years,
5(3M2F)
CBT Sukhodolsky, 10-12, 10, N/A, - - Journal of the American Academy of Child - -
2019 (TM3F) and Adolescent Psychiatry
Brief CBT intervention Sofronoff et al., 10-12, 71 N/A, Therapists. - Journal of Child Psychology and RCT. Parent
anxiety programme 2005 (62M9F) Psychiatry involvement
CBT Schoultz, 2017 8-18, 57, (N/A)  N/A, - - Doctor of Psychology thesis University of - -
Colorado/ Contrary to the hypothesis, even
if a parent reports that his/her child is not
socially motivated, group treatment may
be beneficial.
CBT Reaven et al., 7-14, 50, (48M) 22 Caucasian, 1 Clinical settings  Journal of Child Psychology and RCT -
2012 Asian/Pacific Psychiatry
Islander, 3 African
American, 4 some
other race, clinician
CBT Reaven et al., 7-14, 33, 27 Caucasian, 2 - Focus on Autism and Other Non-RCT. -
2009 (26M7F) Hispanic, 2 African Developmental Disabilities Active
American, 2 Some treatment
other race, research conditional
assistants and waitlist
control
CBT Qoi, et al., 9-13, 6, (N/A) N/A, therapists - Singapore Medical Journall These findings 6 case -
2008 are consistent with existing literature that reports

found the association between improved

child behaviour and lower parent-related

stress. In a similar vein, anxiety reduction
has been found to help youths with ASD

improve behavioural regulation and
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Name of the CBT Author, year Age (years), Ethnicities, Setting Journal/ Remarks Research Overarching
approach, if any number of Conducted by Design programme?
participants,
(gender F/M)
flexibility, which in turn ameliorates
functioning in school and relationships.
The Coping Cat program McNally et al., 8-14, 22, (21M) 12 Caucasian, 3 University Journal of Autism and Developmental RCT -
2013 Hispanic, 3 some setting Disorders
other race, 4 not
reported, -
Coping Cat intervention McNally, 2011 7—11, 22, (N/A) N/A, - Clinical settings ~ PhD Thesis Alliant International University - -
adapted Group Cognitive McConachie and ~ 9-13, N/A, supervision of - Developmental Medicine and Child RCT Parents
Behaviour Therapy (CBT) McLaughlin, 32, (N/A) experienced Neurology
from Exploring Feelings 2011 psychologists
(Attwood 2004)
CBT Klebanoff, 7-14, 100, 50 Caucasian, 9 Outpatient Autism/ A strong therapeutic alliance RCT -
Rosenau, and (70M) Asian, African treatment appears to be associated with better
Wood, American, 10 settings treatment outcomes in children with autism
2019 Hispanic, 20 Some spectrum disorder.
other race, -
CBT Kilourn et al., 8-14, 49, (28M)  N/A, Therapist. Child Journal of Autism & Developmental - -
2020 Psychiatric Disorders
Hospital Setting
'Cool Kids ASD' Kilburn et al., 9-13, 9, (TM2F)  N/A, Therapists hospital setting ~ Nordic Journal of Psychiatry - Parents
2019
Development of a group Nonaka et al., 8-11, 3, (3M) N/A, psychologists, Clinical setting, ~ Japanese Journal of Child and Adolescent  Case report. -
CBT program 2017. teacher school setting Psychiatry!

Development of a group CBT program
Study 2 indicated feasibility of teacher-
delivered program implementation in an
education setting. Some of the children
showed indications of lasting
improvement. On the other hand, it was
noted that long school hours and teaching
responsibilities made the burden of
preparation for program implementation
too heavy to be borne by a teacher alone.
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Name of the CBT Author, year Age (years), Ethnicities, Setting Journal/ Remarks Research Overarching
approach, if any number of Conducted by Design programme?
participants,
(gender F/M)
CBT, Ireland Higgins et al., 9-12,12, (N/A)  N/A, Psychologist School disability  Educational Psychology in Practice An -
2019 service embedded
mixed
methods
design
An intensive 32-week Fujii et al., 7-11,12,(9M) 9 Caucasian, 1 Asian/  School and School Mental Health: A Multidisciplinary RCT Parents
modular cognitive 2013 Pacific Islander, 1 community Research and Practice Journall To
behavioural treatment African American, 1 address anxiety, self-regulation, and social
(CBT) program Multiracial, Therapists engagement. A particular emphasis was
included five placed on increasing the generalizability of
graduate students in coping skills and positive social behaviour
clinical or by involving school personnel in the
educational treatment process. The CBT sessions
psychology and four emphasized behavioural experimentation
postdoctoral students and emotion regulation training as well as
in psychology or social coaching on increasing positive peer
psychiatry. interactions.
CBT Clarke et al., 11-14, 28, 27 White, 1 Asian, School-based Journal of Autism and Developmental A quasi- -
2017 (28M) Educational Disorders/ future studies may want to experimental
Psychologist student focus on interventions delivered by school  randomised
staff. controlled
trial
incorporating
a mixed
methods
approach.
Group modified CBT Ames etal., 8-12,1, (1M) N/A, Therapist Community Journal on Developmental Disabilities/ 1casestudy -
2013 setting Qualitative gain related to anxiety but not
supported by quantitative data.
"FRIENDS for Life" Burke, Mary- age 10-11, 7, N/A, Facilitator Specialised Result: no reduction in anxiety. mixed
programme, Kate; Prendeville, (N/A) Autism Service  pre- and post-quantitative anxiety scales, methodology,
Paula; Veale, parental interviews completed post- explanatory
Angela intervention, narrative observation of research
2017 FRIENDS sessions and a post-intervention ~ design

children’s evaluation questionnaire.
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Appendix D. Five Empirical Play-based Approach Group Interventions for Children with Autism to Improve Anxiety
Play-based Author, year Age (years), Ethnicities, Conducted by Setting Journal/ Remarks Overarching
approach group number of programme?
participants,
(gender F/M)
The Secret Beaumont et al., 2015;  7-12, 69, N/A English, Eighteen school staff from 17 School-based Psychology in the Schools; Weekly parent
Agent Society Beaumontetal. 2019  (64MSF); schools participated as facilitators in the intervention. Journal of Child and Family Studies ~ 970UP training
Social Skills ’ 7-12 study. The facilitators came from various Community- sessions
Program x2 27(26M7F) professions including special education based resilience
teachers (38.9%), guidance program
officers/counsellors (33%), learning support
staff (22.2%), and classroom teachers
(5.6%); university psychology clinic interns
Dramatherapy x1 ~ Godfrey & Haythorne,  11-17, 42 N/A UK, Psychologist and Dramatherapist, ~ Schools Dramatherapy No
2013
Social Goh et al., 2011, 9-16, 30 N/A, Therapists Therapy setting ~ European Psychiatryl Participants did  No
recreational Sung et al., 2011 not receive any specific ins}ruction
program x1 (which represented the main
components of the CBT program) on
emotional regulation and problem-
solving techniques, repeated
practice, and exposure tasks.
Theatrical Play Mpella et al., 2018, 9.1-11.4, N/A Greece, A physical education teacher ~ School Journal of Natural & Applied No
Programme x1 6(4M2F) and six integration classroom teachers of Sciences

Mpella et al., 2019

six different classes
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Appendix E. ROBIS: Tool to assess the risk of bias in systematic reviews

Phase 1: Assessing relevance (Optional)

ROBIS is designed to assess the risk of bias in reviews with questions relating to interventions, aetiology, diagnosis and
prognosis. State your overview/guideline question (target question) and the question being addressed in the review being
assessed:

Intervention reviews:

Category Target question (e.g. overview or guideline) Review being assessed
Patients/Population(s): Children with anxiety and comorbid autism (a) aged 4-6; (b) aged 2-12

Intervention(s): Group play-based interventions

Comparator(s):

Outcome(s): Reducing anxiety in children

Does the question addressed by the review match the target question? NO/UNCLEAR

Phase 2: Identifying concerns with the review process
DOMAIN 1: STUDY ELIGIBILITY CRITERIA

Describe the study eligibility criteria, any restrictions on eligibility and whether there was evidence that objectives and
eligibility criteria were pre-specified:

1.1 Did the review adhere to pre-defined objectives and eligibility criteria? M/PY/PN/N/NI

1.2 Were the eligibility criteria appropriate for the review question? M/PY/PN/N/NI

1.3 Were eligibility criteria unambiguous? MIPY/PN/N/NI

1.4 Were any restrictions in eligibility criteria based on study characteristics appropriate (e.g. M/PY/PN/N/NI
date, sample size, study quality, outcomes measured)?

1.5 Were any restrictions in eligibility criteria based on sources of information appropriate (e.g. M/PY/PN/N/NI
publication status or format, language, availability of data)?

Concerns regarding the specification of study eligibility criteria LOW[/HIGH/UNCLEAR

Rationale for concern:

DOMAIN 2: IDENTIFICATION AND SELECTION OF STUDIES

Describe methods of study identification and selection (e.g. number of reviewers involved): five reviewers were involved.

2.1 Did the search include an appropriate range of databases/electronic sources for published M/PY/PN/N/NI
and unpublished reports?

2.2 Were methods additional to database searching used to identify relevant reports? M/PY/PN/N/NI
2.3 Were the terms and structure of the search strategy likely to retrieve as many eligible M/PY/PN/N/NI
studies as possible?

2.4 \Were restrictions based on date, publication format, or language appropriate? M/PY/PN/N/NI
2.5 Were efforts made to minimise errors in selection of studies? [YJPY/PN/N/NI
Concerns regarding methods used to identify and/or select studies LOW/HIGH/UNCLEAR

Rationale for concern:
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DOMAIN 3: DATA COLLECTION AND STUDY APPRAISAL

Describe methods of data collection, what data were extracted from studies or collected through other means, how risk
of bias was assessed (e.g. number of reviewers involved) and the tool used to assess risk of bias: five reviewers were

involved.

3.1 Were efforts made to minimise error in data collection? [Y/PY/PNINNI

3.2 Were sufficient study characteristics available for both review authors and readers to be [Y/PYIPNININI
able to interpret the results?

3.3 Were all relevant study results collected for use in the synthesis? [Y/PY/PNININI

3.4 Was risk of bias (or methodological quality) formally assessed using appropriate criteria? M/PY/PN/N/NI

3.5 Were efforts made to minimise error in risk of bias assessment? [YJPY/PN/N/NI

Concerns regarding methods used to collect data and appraise studies M/HIGH/UNCLEAR

Rationale for concern:

DOMAIN 4: SYNTHESIS AND FINDINGS

Describe synthesis methods:

4.1 Did the synthesis include all studies that it should? [Y/PY/PNINNI

4.2 Were all pre-defined analyses reported or departures explained? M/PY/PN/N/NI

4.3 Was the synthesis appropriate given the nature and similarity in the research questions, M/PY/PN/N/NI
study designs and outcomes across included studies?

4.4 Was between-study variation (heterogeneity) minimal or addressed in the synthesis? M/PY/PN/N/NI

4.5 Were the findings robust, e.g. as demonstrated through funnel plot or sensitivity analyses? M/PY/PN/N/NI

4.6 Were biases in primary studies minimal or addressed in the synthesis? M/PY/PN/N/NI

Concerns regarding the synthesis and findings LOWJHIGH/UNCLEAR

Rationale for concern:

Phase 3: Judging risk of bias
Summarize the concerns identified during the Phase 2 assessment:
Domain Concern

1. Concerns regarding specification of
study eligibility criteria

2. Concerns regarding methods used
to identify and/or select studies

3. Concerns regarding methods used
to collect data and appraise studies

4. Concerns regarding the synthesis
and findings

Rationale for concern



