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Abstract
Background: There is a strong research imperative to investigate e�cacious treatment options for
adolescents and adults with Autism Spectrum Disorder (ASD). Elevated social anxiety, di�culties with
social functioning, and poor mental health have all been identi�ed as core treatment targets for this
group. While theoretical models posit a strong bidirectionality between social anxiety and ASD social
functioning de�cits, few interventions have targeted both domains concurrently. Of the two group
interventions previously conducted with adolescents and adults with ASD, signi�cant results have only
been observed in either social anxiety or social functioning, and have not generalised to changes in
overall mood. The aim of this study was to evaluate the e�cacy of a group intervention in young adults
with ASD. Primary treatment outcomes were social anxiety symptoms and social functioning di�culties;
secondary outcomes were self-reported mood and overall distress. 

Method: Participants completed an eight-week, modi�ed Cognitive Behavioural Therapy (CBT) group
intervention targeting both social anxiety and social functioning. Sixty adolescents and young adults with
ASD, without intellectual impairment, aged between 16 and 33 (M = 22.23; SD = 4.62), were recruited from
the community, Headspace, and referrals to the Autism Clinic for Translational Research. Outcomes
(social anxiety, social functioning and mood) were measured pre- and post-intervention via self-report
questionnaires, and participants were invited to provide feedback on the intervention (at the mid-point
and end of the intervention).

Results: Participants demonstrated statistically signi�cant improvements on all outcome measures in
response to the intervention. Speci�cally, social anxiety symptoms decreased, and social functioning
di�culties improved post intervention, particularly in overall social functioning, social awareness and
restricted interests and repetitive behaviours. Self-reported symptom improvements also generalised to
mood (depression, anxiety and stress). All improvements demonstrated small-to-medium effect sizes.
Participant feedback was positive and indicated strong satisfaction with the program.

Limitations: The absence of a control group and use of a randomized controlled trial, reliance on self-
report instruments as outcome measures, and the exclusion of those with intellectual disability represent
signi�cant limitations to this study.   

Conclusions: These �ndings indicate that a group CBT intervention is an e�cacious treatment for self-
reported social anxiety, social functioning and overall mental health in adolescents and young adults with
ASD. The standalone nature of the intervention combined with positive participant feedback indicates
potential clinical utility, and warrants further study in a randomised-controlled, follow-up design.

Background
Autism Spectrum Disorder (ASD) is used to categorise a class of early-onset, neurodevelopmental
disorders characterised by di�culties in social communication and interactions, and restricted or
repetitive patterns of behaviour [1]. Across the Western world, ASD is currently estimated to be diagnosed
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in 1 in every 100–110 children [2, 3], although these rates vary due to differences in the availability of
assessment services. For example, U.S. data from the ‘Centre for Disease Control and Prevention’ recently
reported a rate of 1 in 54 [4]. The core symptoms of ASD are evidenced to continue across the lifespan [5,
6]. Despite the life-long impact of ASD, the research focus and delivery point of interventions to date have
typically been restricted to early childhood and school-age years, followed by a “services cliff” post high-
school [8, 9]. Research for evidenced-based interventions targeted to adults with ASD are only in the early
stages of development, and support services are lacking. [10, 11].

Adults with ASD are at an increased risk of mental health problems, which have been found to be one of
the strongest predictors of disability, quality of life reductions and di�culties in daily functioning [12].
Amongst psychiatric comorbidities, the most common is Social Anxiety Disorder (SAD), which occurs at a
much higher rate in adults with ASD (50–70%) [13, 14] compared to the general population (7%) [1]. SAD
is characterised by both persistent, intense fears of negative evaluations in social situations and social
avoidance behaviours. The impact and experience of comorbid SAD in adults with ASD has also been
captured through qualitative research; with one study participant describing social anxiety in the
following way;

As the years pass, I suffer increasing anxiety for lack of even casual acceptance by my species and,
conversely, huge spikes of anxiety when someone actually does ‘see’ me. Invisibility has become my
comfort zone as well as my prison. [15] p. 481.

A bidirectional link between social anxiety and the key symptoms of ASD, particularly di�culties in social
functioning and reciprocal social interactions, has been suggested as a primary contributor to the high
co-occurrence of anxiety disorder in people with ASD [16]. That is, the di�culties with social interaction
and communication commonly experienced by those with ASD may lead to an increased prevalence and
severity of SAD, and, in turn, this elevated anxiety may further exacerbate pre-existing social de�cits.
Various factors have been identi�ed for maintaining this bidirectional link between social anxiety and
social functioning, including physiological arousal, intolerance of uncertainty, social withdrawal, and
di�culties expressing and understanding emotion [17, 18]. Further, the peculiarity of special interests,
repetitive behaviours and rigidity around routines can isolate people with ASD from their neurotypical
peers [19, 20]. This has been found to increase rates of rejection and bullying, thus increasing the
vulnerability of people with ASD to negative social experiences [21]. Sensory aversions to certain
environments, sounds or lights can induce discomfort and further increase anticipatory anxiety or
avoidance behaviours [20, 22]. Consistently, social skills de�cits and social anxiety are strongly correlated
in both children and adults with ASD [23, 24].

Despite the bidirectional relationship that has been demonstrated to exist between social anxiety and
social functioning, anxiety interventions and social skills groups for ASD have predominantly been
examined separately. In a recent review of literature, Balderaz (2020) identi�ed six published studies that
reported on Group Social Skills Interventions (GSSIs) for adults with ASD. Signi�cant improvements in
social functioning were found in four studies, however, across all studies the improvements in social
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functioning did not generalise to improvements in either social anxiety or general mental health [25]. One
study however, reported contrasting �ndings, with participants displaying change in social anxiety, but no
change in social functioning or general mental health (Spain et al., 2017) The lack of change on mood
outcomes across GSSIs for adults with ASD is inconsistent with other literature demonstrating the
e�cacy of group interventions (especially CBT-based) in improving mental health outcomes for adults
with SAD [7, 26]. An exception to this was a study that involved adults with ASD (aged 18–29) which
reported increases in social functioning and signi�cant small-to-medium treatment effects on mood upon
completion of the intervention [27]. The reduction in mood symptoms was suggested to be due to
positive social experiences and the support gained from the group intervention, though it remains unclear
why this generalisation effect has not been observed in other group studies [27].

For interventions targeting anxiety disorders in ASD (including SAD), there is a small but promising body
of emerging research demonstrating the e�cacy of Cognitive-Behavioural Therapy (CBT) for both
children and adults. A recent meta-analysis of 11 studies reported statistically signi�cant improvements
on clinician and informant-report measures of anxiety in response to CBT interventions [7]. While this
meta-analysis only included two studies with adults, additional randomised-controlled trials have
demonstrated the positive effects of CBT-based interventions for transdiagnostic anxiety disorders in
adults with ASD [28, 29]. The majority of literature to date has focussed on adults with ASD without
intellectual disability (ID). Within the broader scope of CBT studies, Weston et al (2016) found of the 24
studies evaluating CBT on various affective and ASD symptoms, the majority involved group
interventions (15 in total). Other research has consistently indicated the bene�ts of group interventions
for anxiety disorders generally, both as a cost-effective treatment intervention, but also given the group
context provides a natural milieu for both exposure and skills practice [30]. Not surprisingly, these same
advantages have been highlighted within GSSIs for people with ASD [31].

It has been widely accepted that all standard interventions (e.g. for SAD) require modi�cations in order to
be effective for people with ASD. CBT for example, is generally reliant on effective reciprocal
communication and awareness of one’s own thoughts and feelings, processes which are impaired in
people with ASD [32, 33]. Hence, people with ASD require explicit and extensive training in these skills,
which needs to be incorporated in interventions. For example, in line with the National Institute for Care
and health Excellence (NICE) guidelines, a systematic review of effective modi�cations for CBT in
children and adolescents with ASD reported the use of video-modelling, relaxation strategies, using
concrete images, and involving a parent to support implementation as recommended modi�cations to
interventions [34]. Further, experiences unique to ASD, such as being triggered by changes in routines, or
sensory events (such as bright lights, or unusual noises) need to be included within both treatment
interventions and assessment tools [35].

At present, there are only two published group intervention studies that target both social skills and social
anxiety, and have been modi�ed to suit ASD populations. Both studies, involved a combination of group
and individual sessions. The �rst study used the Multimodal Anxiety and Social Skills Intervention
(MASSI) and included seven group sessions and up to 13 individual sessions that incorporated parent
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education and training [36]. In the randomised control trial, 30 teenagers aged 12 to 17 years were
recruited and assigned to either the MASSI intervention or a waitlist control group. Assessments were
conducted pre- and post-intervention, with the MASSI showing a large, statistically signi�cant treatment
effect on social skills (indexed by the Social Responsiveness Scale; SRS-2) but no statistically signi�cant
effect for anxiety [36]. A small sample size was suggested as a potential reason for this.

The second group intervention study, the ‘Social Skills Intervention’ recruited 18 adult males aged 22 to
48, for a social skills/social anxiety group following a course of individual CBT [37]. The ‘Social Skills
Intervention’ was an 11-week program that covered topics (through a CBT framework) including
communication strengths and di�culties, types of relationships, goal setting, conversation skills and
emotional awareness of self and others. The model of treatment utilised placed greater emphasis “on
those interventions derived from cognitive principles”, while behavioural strategies like exposure were
used to inform between-session tasks. Assessments were conducted pre- and post-intervention, with a
medium effect size on self-reported social anxiety (indexed by the Leibowitz Social Anxiety Scale, Self-
Report; LSAS-SR) but changes on measures of low mood, general anxiety and overall social functioning
were not signi�cant.

In joint social anxiety and social functioning interventions, the MASSI was found to signi�cantly improve
social functioning, while the Social Skills Intervention improved social anxiety but not mood or social
functioning [36, 37]. To date, it is not known if equivalent treatment effects across both domains can be
achieved through a stand-alone group intervention, and whether they can be achieved without the
supplement of individual psychological sessions. The inclusion of individual psychotherapy has been
identi�ed as a potential limitation to generalisability and clinical utility in both studies. The purpose of the
current study was to determine both the e�cacy and tolerability of an adjusted CBT group intervention
for young adults with ASD to reduce social anxiety symptoms and improve social functioning di�culties.

In line with research demonstrating the bene�ts of CBT programs in improving social anxiety (Spain et al.
2017) and social functioning (White et al., 2013), we hypothesised that the CBT group intervention would
result in reductions on both the primary measures of social anxiety and social functioning de�cits. Due to
the mixed �ndings in the literature related to the effect of CBT group interventions on general mental
health [27, 37], we made no speci�c hypotheses as to the impact of the intervention on mood or
psychological distress.

Method
This was a pre-post study of a modi�ed CBT group intervention for social anxiety in adults with ASD. The
study was approved by the University of Sydney Human Research Ethics Committee (no. 2015/365). All
participants provided written informed consent prior to their inclusion in the study.

Participants
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Participants were recruited from the community, local Headspace centres and from referrals to the Autism
Clinic for Translational Research at the Brain and Mind Centre, University of Sydney between January
2016 and November 2019. Included participants were help-seeking and had an ASD diagnosis
established within the past 12 months using the Autism Diagnostic Interview-Revised (ADI-R) or Autism
Diagnostic Observation Schedule-2 (ADOS-2) (n=9), or administration of the ADOS-2 on study entry
(n=51).  Exclusion criteria were: ID (where estimated FSIQ < 70, as assessed by the Wechsler Test of Adult
Reading (WTAR), active psychosis identi�ed during intake assessment, inpatient admission for acute
mental health concerns, low English pro�ciency, signi�cant sensory impairments or substance abuse
issues that would interfere with participation in treatment engagement. On comencement of treatment,
participants who missed more than three treatment sessions were excluded. Finally, participants were
excluded if post-intervention questionnaires were not completed. The total attrition from the group
program was six participants (8%). Reasons for attrition included university timetable clashes, relocation
to another state and low motivation (referral from parent, but no reported motivation to attend by the
individual).

Eighty-four participants were initially assessed as eligible for study, as shown on the CONSORT diagram
(Figure 1).  Sixty participants were in the �nal sample (36 males, 23 females, 1 non-binary) and were
between 16 and 33 years of age (M = 22.2, SD = 4.6). In total, eight intervention groups were run at the
University of Sydney Brain and Mind Centre.  We analysed total scores from pre-questionnaires from
those that were included in the analysis (n=60) and those that were not (n=14), and there were no
statistically signi�cant differences.

Intervention program

Development

The CBT program used in the current study was developed from established social anxiety treatment
programs for adults [38, 39]. The adaptations considered needs of adults with SAD and comorbid ASD
who have di�culty implementing typical cognitive interventions  due to limited introspection and a poorer
understanding of social rules and norms [32]. To make the anxiety-based interventions more effective for
adults with ASD, the current intervention included structured frameworks for teaching of social skills,
such as entering and maintaining conversations, and managing disagreements. In addition, cognitive
work (such as identifying and challenging negative beliefs) was simpli�ed and used to support the
behavioural components (role plays, exposure and behavioural experiments) that formed the core
interventions in the program. Behavioural intervention was integrated within treatment sessions, and as a
focus of weekly homework to facilitate engagement and promote positive treatment outcomes. Such
alterations have been strongly recommended for interventions targeting anxiety in ASD, both in child [40,
41] and adult populations [33, 42].

Procedure
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Before commencing the eight-week group intervention, participants completed a battery of self-report
measures assessing social functioning, symptom severity and mood. These measures were also
completed upon completion of the intervention. Measures of social anxiety and social functioning were
included as primary outcome measures, and measures of mood were included as secondary outcome
measures.  These measures were selected on the basis of their reliability in tracking outcomes relevant to
the aims of the study, and from their previous use in assessing symptoms and treatment responsiveness
in adults with ASD [12, 20, 43].

The current modi�ed-CBT program was delivered to groups of 6 to 8 participants over eight consecutive
weekly sessions that took approximately two and a half hours each. Two clinicians facilitated groups. By
the end of the �rst session, participants were required to self-nominate a social support person to help
practice skills, increase compliance with homework tasks and to increase the ability to generalise the
application of CBT strategies to different social contexts. Unlike other interventions, the social support
person was not required to be a parent, and could be a partner, housemate or close friend to provide
support.

Across the eight sessions, a consistent structure was maintained. Groups commenced with a short
anxiety-reduction exercise and extended homework review (or a brief role-play task for those without
completed homework to discuss). Participants then completed a block of core content, that covered CBT
for social anxiety and social skills training. Table 1 provides an overview of the core content areas of the
modi�ed-CBT program.

Following the core content, relevant homework was explained and allocated. The �nal 30 minutes of the
group program was ‘café time’, where participants practiced skills learnt in session in a kitchen area, as a
closer approximation to ‘real life’. This café time was also used by facilitators for individual follow-up, to
plan appropriate homework tasks and addressing participant’s speci�c fears or negative thinking
patterns. Participants’ nominated support person was emailed each week with a copy of the session
slides and additional explanatory materials that provided suggestions to generalise skill development
throughout the week.

Facilitators

Two members of clinical staff (clinical psychology, E.B; B.L; M.C; clinical social work, E.T) facilitated
group sessions. All staff had experience and clinical training facilitating groups with adolescents and
adults with ASD. Each group session was followed by a 60 minute debrief between the facilitators
involved, which included formulation and review of speci�c goals for individual participants.

Measures

Autism Diagnostic Observation Schedule-2 (ADOS-2)[44]. The ADOS-2 assesses ASD symptomatology in
children and adults. The ADOS-2 consists of a semi-structured observational assessment, with scores
generated across three domains; social interaction, communication and imaginative use of materials.
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Module four, designed for verbally �uent older adolescents and adults was used in the current study.
Higher scores for each domain indicate increased symptom severity.

Wechsler Test of Adult Reading (WTAR)[45]. The WTAR is a neuropsychological assessment tool that
provides an estimate of Full-Scale Intelligence Quotient (FSIQ; M=100, SD = 15) based on participants’
age-normed ability to read aloud 50 irregular words of increasing di�culty.

Primary Outcome measures

Liebowitz Social Anxiety Scale -Self Report (LSAS-SR) [46]. The LSAS-SR is a 24-item measure assessing
anxiety and avoidance of social situations. Two subscale scores (avoidance and fear) and a total score
are derived from the measure, with higher scores indicate of greater symptom severity. The LSAS-SR is
one of the most commonly used measures of social anxiety in adult ASD populations [37, 47].

Social Responsiveness Scale-2 – Adult Self-Report (SRS-2)[48]. The SRS-2 is a 65-item rating scale that
measures social skill functioning and ASD symptoms in adults. Five subscale scores, measuring social
‘Awareness’, ‘Cognition’, ‘Communication’, ‘Motivation’ and ‘Restricted Interests and Repetitive Behaviours’
(RRB), as well as a total score are derived from the measure. Both the RRB, and a combined ‘Social
Communication and Interaction’ subscale are compatible with DSM-5 criteria for ASD. Raw scores on the
SRS-2 are converted to T scores which are indicative of social functioning di�culties within the following
ranges; ≤ 59: normal, 60-65: mild di�culties, 66-75: moderate di�culties, ≥76: severe.

Secondary Outcome measures

Depression Anxiety Stress Scales (DASS-21)[49]. The DASS-21 is a self-report measure of depression,
anxiety and stress, and assesses symptom severity over the past week. Higher scores correspond to
increased symptom severity.

Kessler Psychological Distress Scale (K10) [50]. The K10 is a well-validated 10-item rating scale
commonly used to measure psychological distress over the past four weeks. Higher scores correspond to
greater self-reported distress. It has been used in similar studies to measure overall symptoms of distress,
rather than disorder-speci�c (anxiety/depression) symptoms in adults with ASD [12].

Social Interaction Anxiety Scale (SIAS) and Social Phobia Scale (SPS)[51]. The SIAS and SPS are partner
measures used to assess social anxiety, and have previously been used to measure SAD levels in ASD
populations [14]. The SIAS requires participants to rate 20 items about anxiety related to initiating and
maintain conversations, while the SPS requires ratings on 20 items related to fears of being observed or
evaluated in daily activities (public speaking, eating etc) [52]. Higher scores on each measure indicates
greater symptom severity.

Tolerability measures. Participants were also invited to complete a survey at the mid-point of treatment,
assessing expectations of, and engagement with the intervention, as well as potential barriers. This
questionnaire consisted of six free response, and two Likert-scale questions (refer to Appendix A). Upon
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completion of the intervention, participants were offered the opportunity for a one-on-one interview with a
group facilitator, and were invited to provide written feedback on their experience of the intervention.

Statistical Analysis

An a priori power analysis was conducted using G*Power 3 [53] to test the differences between two
paired-sample group means using a two-tailed test, a small-medium effect size (d= .40), and an alpha of
.05. Result showed that a total sample of 52 pairs was required to achieve a power of .80.

All analyses were two-tailed, and alpha was set at .05. Statistical computations were performed using the
Statistical Program for Social Science (SPSS), version 26. Data was inspected visually for normality, and
using skewness, kurtosis values, and Shapiro-Wilk’s test of equality of variance. All data met normality
assumptions. For missing data, where possible, highly correlated measures were used to impute the
scores, otherwise mean total scores were used, consistent with the procedure undertaken by Pepper et al
(2018). Paired-samples t-tests were applied to compare pre-treatment to post-treatment scores on self-
report questionnaires. Multiple regression analysis examined the predictive value of demographics
variables and the alternate primary outcome measures (age, gender, IQ estimate, ADOS-2 total score and
either LSAS-SR or SRS-2 total change scores) on social anxiety or social skills change (indexed by the
LSAS-SR or SRS-2 total change score). Cohen’s d was calculated to determine treatment effect size, using
the accepted cut-offs of 0.2 (small), 0.5 (medium) and 0.8 (large)[54].

Results
Demographics

Descriptive statistics were calculated for age, WTAR estimated IQ, and gender for the sample (see Table
2). Independent-samples t-tests showed no statistically signi�cant differences in IQ estimate (t(55) =
0.89, p = .2), or age between males and females 
(t(57)= -0.2, p = .84). Likewise, there was no statistically signi�cant difference in the number of males and
females in the sample (χ2(1, N = 60) = 2.86, p = .091). As illustrated in Table 2, severity scores on the
ADOS-2 ranged from mild to severe, consistent with prior studies using a similar sample [12, 55].

Primary outcomes

Social Anxiety

Table 3 shows the results for the primary outcome measures of Social Anxiety (as indexed by the LSAS-
SR). Comparisons of scores pre- and post-intervention indicated statistically signi�cant reductions across
all social anxiety measures and subscales (LSAS-SR total, LSAS-SR fear, LSAS-SR avoidance, SIAS and
SPS) (p< .005) with small-to-medium effect sizes (Cohen’s d ranging from 0.17 to 0.41).

Social Functioning
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Results for Social Functioning (as indexed by the SRS-2) are shown in Table 3 below. There was a
statistically signi�cant improvement in overall functioning (SRS-2 Total score) from pre- to post-
intervention (p = .025, d = 0.25). Across subdomains, there was a signi�cant decrease on the ‘Social
Motivation’ domain (p = .002, d = 0.38). This indicates fewer di�culties in social engagement, and
increased social motivation following the intervention. There was also a statistically signi�cant decrease
in the ‘Restricted and Repetitive Behaviours’ domain (p <.001, d = 0.36).

Secondary measures

Mood and distress

As illustrated in Table 4, participants also showed statistically signi�cant improvement in mood, anxiety,
stress and psychological distress (as indexed by the DASS-21 and K10) with small-to-medium effect
sizes (p< .05, with Cohen’s d ranging from 0.17 to 0.45).

Multiple regression analyses were calculated to predict change on the primary outcome variables (LSAS-
SR and SRS-2) based on demographics variables (age, gender, WTAR IQ estimate and ADOS-2 total
scores) and either baseline social anxiety (LSAS-SR) or social functioning (SRS-2). As shown in Table 5,
demographics and pre-intervention social functioning did not signi�cantly predict changes on the LSAS-
SR total score (F(5, 54) = 1.244, p = .302, R2 = .103). However, for the SRS-2 change scores, a signi�cant
regression equation was found (F(5, 54) = 4.246, p = .003, R2 = .282). Of the predictors, only the baseline
social anxiety score (LSAS-SR total) was a signi�cant predictor of social functioning change post
intervention, such that higher social anxiety symptoms pre-intervention predicted greater improvement in
social functioning ( = .32, t(54)=2.57, p=.013). All other predictors were not signi�cant (p > .05).

Tolerability measures

While all participants were invited to provide feedback on the intervention, 28 participants (47%)
completed the form. For the item, ‘I am enjoying the group’ 96% of participants indicated they ‘agree’ or
‘strongly agree’. No participants indicated ‘disagree’ or ‘strongly disagree’ on this item. Participants were
also invited to provide written feedback on their experience of the intervention; with selected responses
included in Table 6.

Discussion
Our study is the �rst to show statistically signi�cant improvements across both social anxiety symptoms
and social functioning di�culties in young adults with ASD upon completion of a group-delivered CBT
intervention speci�cally adapted for use with this clinical population. Speci�cally, improvements in social
anxiety were observed across both core symptoms, reduction in fear and avoidance of social situations.
Improvements in social functioning included an increase in overall social functioning, social motivation
and a reduction of restricted and repetitive behaviours, but no changes in social awareness, social
cognition, social communication or responsiveness. Signi�cant improvements were also evident for
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secondary outcomes, including overall mental health (depression, anxiety, stress), and psychological
distress. While improvements on primary outcomes were not predicted by demographics variables, it was
found that higher baseline social anxiety was predictive of increased improvement on social functioning.
The inverse result was not found. Participants also reported a strong satisfaction with the program.
These results provide promising preliminary evidence for this group CBT intervention in improving self-
reported social anxiety, social functioning and overall mental wellbeing in young adults with ASD.

Following this eight week standalone group intervention, participants reported signi�cantly lower social
anxiety levels across all subdomains (avoidance, fear and overall social anxiety).These observed
reductions in social anxiety are consistent with prior research indicating the e�cacy of CBT in the
treatment of SAD in ASD [7]. The observed small-to-medium treatment effect size found is comparable to
that reported by Spain et al. (2017). Acknowledging the high prevalence of anxiety in adult ASD
populations (50–70%), the necessity to successfully reduce anxiety is critical. The reduction observed is
likely attributable to the core nature of exposure, behavioural experiments and challenging negative
thoughts within the program; components that have demonstrated e�cacy in both ASD and non-ASD
interventions [30, 38]. While CBT for SAD has typically demonstrated large effect sizes for those without
ASD [26], it is important to acknowledge that given the complex interplay of social anxiety and social
de�cits in ASD, small treatment effects can be clinically meaningful (White et al., 2010b).

Unlike prior intervention studies targeting both social anxiety and social functioning (Spain et al. 2017
and White et al., 2013), the current study was the �rst to show statistically signi�cant improvements
across both social anxiety and social functioning measures. The level of improvement found on social
functioning as a result of group skills intervention is also consistent with prior studies [25]. It is interesting
that an RCT targeting romantic relationships skills for adults with ASD [56] reported similar
improvements within the same domains (‘Overall Social Functioning’, ‘Social Motivation’, and ‘Restricted
and Repetitive Behaviours’). As was the case in that study, it is likely that the emphasis on
communication skills within our intervention contributed to these reductions. This highlights the
necessity of modifying standard interventions for those with ASD. It is not yet known why improvement
was observed for ‘Social Motivation’ and not similar domains (such as ‘Communication’ or ‘Awareness’).
However, the lack of change in ‘Social Awareness’ suggests some protection against an emerging
concern in the literature that social functioning changes in GSSIs are moderated by awareness of skills
rather than actually enacting them (Gates et al., 2017). The requirement of at least one (if not multiple)
opportunities for skills practice for each skill, and the emphasis placed on accountability for completion
of out-of-session tasks was also likely protective against this concern. This provides further potential
evidence to support the bidirectional relationship of social anxiety and social functioning with adult ASD
populations.

In terms of individual differences and baseline predictor variables, our �ndings indicate that the level of
improvement in social functioning was signi�cantly predicted by baseline social anxiety. That is,
individuals with higher social anxiety symptoms at the beginning of the intervention demonstrated
greater improvements in social functioning at the completion of the intervention, as compared to those
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participants with lower baseline social anxiety symptoms. Interestingly, the inverse result was not found,
with baseline social functioning not signi�cantly predicting improvements in social anxiety symptoms.
This may support the hypothesis that heightened social anxiety hinders the use of social skills that are
already present, and so targeting social anxiety via group interventions facilitates additional capacity to
apply social skills [20]. It should also be noted that none of the demographic variables were signi�cant
predictors of social anxiety or social functioning change (p > .05). Overall, this analysis of outcome
predictors provides support for the bidirectional model of social anxiety and social functioning in ASD
[16] and provides preliminary support for the generalisability of the current program for further use in
adult ASD populations.

In addition to the primary effects, improvements also generalised to self-reported depression, anxiety,
stress and psychological distress following the intervention. The small-to-medium effect sizes found
align with those also reported on the DASS by the GSSI in Leung et al (2019). As was suggested for their
study, the observed reduction in mood symptoms may also be attributable to behavioural activation
components of the program, an awareness of functional improvement and support from peers. Unlike
other studies, the incorporation of the ‘café time’ each week for both skills practice and building group
rapport may have contributed to this effect. The signi�cance of these generalised improvements stems
from prior research indicating that mental health outcomes may be one of the strongest predictors of the
level of disability in ASD populations [12]. That is, reduced mental health may be one of the largest
contributors to functional impairments and disability burden for adults with ASD. The generalisation of
improvement to overall mental health in the current study supports theoretical models that implicate
social dysfunction (and associated social anxiety) in the increased prevalence and severity of depressive
and other axis I disorders in ASD populations [17].

Feedback regarding participant satisfaction with the group program was positive. The voluntary surveys
and exit-interviews indicated enjoyment of the group, application of skills outside the group context and a
tangible awareness of the impact of the program in participants’ daily lives. The attrition rate of the group
was comparable to that reported in other trials with adult ASD populations [37]. Homework completion
was strongly reinforced throughout the program, with in-session behavioural tasks allocated where
homework was not completed, whereby skills practice was ensured as much as possible. However,
homework compliance was not formally measured in the study.

Strengths and clinical utility

While most research conducted in adults with ASD involves case studies or small sample sizes, the 60
adults included in the current study makes it one of the largest samples for adult ASD treatment. Further,
the study stands as one of the few with representation of women with ASD, with the predictor analysis
�nding that gender was not a predictor for treatment e�cacy. As none of the demographic factors (sex,
age, IQ, ADOS-2 severity) were statistically signi�cant predictors of treatment outcomes, there were no
clearly identi�ed barriers to treatment in the current study (e.g. younger age, reduced improvement for one
gender) which provides a positive base for further research and transfer to broader clinical contexts.
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Within clinical practice, the necessity for resource-e�cient and e�cacious treatment options is critical,
particularly given the prevalence and scope of psychiatric comorbidities within ASD populations [13]. The
short-term group modality of the current treatment stands as a resource-effective means of providing
intervention, with reduced therapist requirements and opportunity for peer learning and support. In
addition, group interventions are likely critical for social anxiety and social functioning as the group
context provides both exposure to feared situations and ‘real-world’ rehearsal of social skills. Finally,
unlike some studies in the �eld that recruited from specialist ASD services, participants in the current
study were recruited from a variety of sources, including the community, which increases treatment
portability and reduces potential barriers to treatment.

Limitations and future directions

This study should also be considered in light of its limitations. The lack of a control group means that
pre-post treatment gains cannot be directly attributed to the group intervention alone. Further, the
maintenance of treatment effects over time was not investigated. However, our results warrant further
investigation by way of a randomised, controlled study design, with re-administration of measures at
least 3-months following intervention to assess the maintenance of treatment effects. While this is the
largest study to date in this area, future studies with larger sample sizes could reveal predictors of
treatment response. A further limitation, which is common to ASD studies, was the reliance on self-report
measures developed for use in typically developing populations. As the majority of these measures have
not yet been validated in ASD populations, the impact of limited introspection and alexithymia raises
concerns about their appropriateness for use [7, 57]. Future research could address this by using
validated self-report outcomes measures (as they become available) as well as clinician or informant-
report measures to ensure the validity of outcomes found. It is also important to acknowledge that
participants meeting criteria for ID were excluded, and further research is required to establish e�cacious
treatments for the signi�cant proportion of adults with ASD that have comorbid ID. Finally, future studies
should conduct comprehensive qualitative investigations to inform which components of the intervention
participants identify as most helpful, and provide nuanced tracking of pre-post qualitative outcomes in
participants’ daily functioning.

Conclusions
In conclusion, this study demonstrates that young adults with ASD who participated in our eight-week
modi�ed CBT program reported signi�cant improvements in self-reported social anxiety, social
functioning, depression, anxiety and stress. Our �ndings provide the �rst known evidence to date of
change in response to a standalone group treatment with improvements in social anxiety, social
functioning and overall mental health, without concurrent therapeutic input. The re�ection of one
participant captures the importance and necessity for accessible, effective treatments for adults with
ASD;“…now that I know where I stand with people…I’m much more con�dent in my ability to navigate
social interactions and life in general, and I’m much less scared of pursuing the things I want to be doing
in life”. Overall, these results provide promising preliminary evidence supportive of a combined social
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anxiety and social skills CBT group for young adults with ASD, with strong participant acceptability and
potential clinical utility.
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Table 1
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Outline of core CBT components across the eight-week program.
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Session Core components:

1 -Paced breathing exercise

-Orientation to CBT skills group

-Social skills training

-Homework allocation and Café time (Skills practice/exposure)

2 -Paced breathing exercise

-Homework review

-Social anxiety psychoeducation –

-Avoidance and exposure psychoeducation

-Homework allocation and Café time (Skills practice/exposure)

3 -Paced breathing exercise

-Homework review

-Social skills training

-Homework allocation and Café time (Skills practice/exposure)

4 -Paced breathing exercise

-Homework review

-Psychoeducation: Negative thinking patterns and behavioural experiments

-In session behavioural experiment

-Homework allocation and Café time (Skills practice/exposure)

5 -Body scan/grounding exercise

-Homework review

-Behavioural experiment

-Social skills training

-Psychoeducation: Selective attention

-Homework allocation and Café time (Skills practice/exposure)

6 -Body scan/grounding exercise

-Homework review

-Anxiety sur�ng

-Social skills training

-Homework allocation and Café time (Skills practice/exposure)
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7 -Body scan/grounding exercise

-Homework review

-Behavioural activation

-Social skills training

-Homework allocation and Café time (Skills practice/exposure)

8 -Body scan/grounding exercise

-Homework review

-Behavioural experiment

-Relapse and response prevention

-Group wrap up

-Café time (Skills practice/exposure)

 

Table 2
Demographic Characteristics of Participants

Variable N Mean (SD) Range

Age 60 22.23 (4.62) 16–33

WTAR (FSIQ estimate) 60 106.4 (11.15) 73–129

ADOS-2 Language and Communication 51 3.57 (1.22) 1–7

ADOS-2 Reciprocal and Social Interaction 51 6.8 (1.96) 4–11

ADOS-2 Stereotyped Behaviours and Restricted Interests 51 0.8 (1.21) 0–7

ADOS-2 Total Score 51 10.37 (2.88) 7–17

Gender (Male/Female/Other) 36/23/1 N/A N/A

Note. WTAR (FSIQ estimate) = Wechsler’s Test of Adult Reading estimate of Full-Scale Intelligence
Quotient; ADOS-2 = Autism Diagnostic Observation Schedule, 2nd Edition.

Table 3

Baseline and post-intervention scores obtained on measures of social anxiety and social functioning,
statistical analysis and effect sizes on primary outcome measures
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Variable Pre-group Mean
(SD)

Post-group
Mean

(SD)

Mean
Change

(SD)

t (df) p Cohen’s
d

LSAS-SR (Total) 77.28 (27.36) 65.53

(31.04)

11.76
(21.2)

t(59) = 
4.3

<
.001

0.40

LSAS-SR (Fear) 41.18

(14.81)

34.88

(15.77)

6.3
(10.28)

t(59) = 
4.75

<
.001

0.41

LSAS-SR
(Avoidance)

36.25 (13.74) 30.49

(16.41)

5.76
(12.01)

t(59) = 
3.72

<
.001

0.38

SIAS - Total 46.12 (14.09) 40.71

(14.64)

5.41
(11.2)

t(59) = 
3.75

< .001 0.38

SPS - Total 32.5

(19.06)

29.27

(17.46)

3.24
(12.37)

t(59) = 
2.03

.047 0.17

SRS - Total 70.71

(9.7)

68.29

(9.3)

2.42
(8.16)

t(59) = 
2.3

.025 0.25

SRS – Awareness 60.16

(9.3)

61.36

(9.1)

-1.19
(9.82)

t(59) =
-0.94

.35 0.13

SRS – Cognition 66.02 (10.47) 64.96

(9.48)

1.05
(10.7)

t(59) = 
0.76

.448 0.11

SRS –
Communication

70.64

(9.75)

68.51

(10.02)

2.12
(8.96)

t(59) = 
1.83

.072 0.22

SRS – Motivation 70.24 (9.26) 66.88

(8.38)

3.36
(7.82)

t(59) = 
3.33

.002 0.38

SRS - SCI 69.78

(9.43)

67.77

(8.97)

2.01 (8.7) t(59) = 
1.79

.078 0.22

SRS – RRB 71.91 (11.19) 67.77

(11.73)

4.14
(8.15)

t(59) = 
3.94

< .001 0.36

Note. LSAS-SR = Leibowitz Social Anxiety Scale – Self Report, SIAS = Social Interaction Anxiety Scale,
SPS = Social Phobia Scale, SRS-2 = Social Responsiveness Scale 2nd Edition, SRS-SCI = Social
Responsiveness Scale – Social Communication and Interaction, SRS-RRB = Social Responsiveness
Scale – Restricted Interests and Repetitive Behaviour.
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Table 4
Baseline and post-intervention raw scores, statistical analysis and effect sizes on secondary outcome
measures

Variable Pre-group Mean (SD)
 

Post-group Mean  
(SD)
 

Mean Change
(SD)

t (df)
 

p Cohen’s d

DASS-21 - Depression20.45 
(12.06)

16.67  
(11.01)

3.78 (11.53) t(59) = 2.54 .014 0.33

DASS -21- Anxiety 16.86  
(11.15)

12.27  
(9.08)

4.6 (8.58) t(59) = 4.15 < .0010.45
 

DASS -21 - Stress 22.9  
(10.86)

18.97  
(10.17)

3.93 (8.63) t (59)= 3.53  .001 0.37

K10 27.9 
(9.76)

25.68  
(8.55)

2.23 (7.86) t(59)= 2.2 .032 0.24

Note. DASS-21 = Depression, Anxiety, Stress Scale – 21 item, K10 = Kessler Psychological Distress Scale.
Table 5
Summary of Regression Analyses of Primary Outcome Measures
LSAS-SR – Total Change Score

  B SEB p
Intercept -57.0938.65  .145
Age 0.25 0.65 0.05 .702
Gender 0.24 5.32 0.01 .965
WTAR (FSIQ Estimate)0.5 0.25 0.26 .054
ADOS-2 Total Scores -0.96 0.96 -0.13.320
SRS-2 Pre-Intervention .278 0.32 0.13 .390

SRS-2 – Total Change Score
Variable B SEB p
Intercept 5.66 10.92  .607
Age 0.25 0.22 0.14 .261
Gender 3.11 1.83 0.2 .095
WTAR (FSIQ Estimate) -0.140.09 -0.2 .098
ADOS-2 Total Scores -0.510.33 -0.18.130
LSAS-SR Pre-Intervention0.1 0.04 0.32 .013

Note. LSAS-SR = Liebowitz Social Anxiety Scale, Self-Report; SRS-2 = Social Responsiveness Scale, 2nd

edition; WTAR (IQ estimate) = Wechsler’s Test of Adult Reading estimate of Full-Scale Intelligence

Quotient; ADOS-2 = Autism Diagnostic Observation Schedule, 2nd edition; LSAS = Liebowitz Social
Anxiety Total Score Pre-Group; Scale B= unstandardized regression coe�cient, SEB = Standard error of
the coe�cient;  = standardised coe�cient.
Table 6
Qualitative reports provided by participants following the group program
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Figures

Figure 1

Participant
1

“I’ve always hated phone calls, they’re probably the one thing that make me most anxious.
This week I was able to make a phone call to one of our other group members. I didn’t want to
do it, but we ended up having a great conversation…
and we talked for 50 minutes!”

Participant
2

It was also really nice to be in a group where everyone shares similar problems that other
people can take for granted. I didn’t feel the need to ‘conform’ to neuro-typical behaviour,
which took a lot of pressure off. Everyone actually understands, which is really rare. I have
since been able to stay in contact with everyone post group, which again is nice because I still
have connections with people who ‘get it’.

Participant
3

“…for the longest time I always felt like there were these 'unspoken rules' of society that
everyone else had been taught except me, and no matter how hard I tried to �nd out what I
was missing, nothing seemed to lay out the bare-bones foundations of how people interact,
become friends, and stay friends in a way I could understand.”

Participant
4

“It may not sound like much, but I’ve never been able to order food for myself at a shop. I feel I
don’t know what to do and I get so anxious I’m worried they won’t even hear me. But I was able
to buy myself lunch this week – it’s something I’ve never done and makes me feel like a proper
adult now.”

Participant
5

“It has been wonderful being the group and it's unfortunate that it's the last week. I hope to put
all your teachings into practice and not give up. I'm thankful for the guidance and it's given me
hope to keep persisting, even though there are roadblocks I need to see the achievements so it
can help me keep going." 
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CONSORT diagram for study participants
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